This operation manual is intended for users with basic knowledge of electricity and electric devices.
* | SLV-H1o00 is the official name for the H1o0 series inverters..
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Safety Information

Safety Information

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

Safety symbols in this manual

A Danger

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

A\ Warning

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

@ Caution

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

Safety information
A Danger

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

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

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

O\ Warning
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Safety Information

* 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.

* Theinverter 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 afire.

* 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. The drive is suitable for use in a circuit capable of delivering not more than 100
kA RMS at the drive’s maximum rated voltage.
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Quick Reference Table

Quick Reference Table

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

Situation Reference
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What is auto tuning?
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Safety Information

Situation Reference

The motor is too noisy.
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I want to apply PID control on my system.
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What are the factory default settingss for P1—P7 multi-function terminals?
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| want to view all of the parameters | have modified.
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| want to review recent fault trip and warning histories.

I want to change the inverter’s operation frequency using a potentiometer.

| want to install a frequency meter using an analog terminal.
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I want to display the supply current to motor.
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Situation Reference

| want to operate the inverter using a multi-step speed configuration. p.83

The motor runs too hot. p.2F!
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The cooling fan does not work.
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[ want to display the supply current to motor. p.2 5!
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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 S100 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, referto11.2 27! X HES 2 = gi&LICH

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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Preparing the Installation

Model name

f - / 1 Power source
LSLV0055H100-4EO ‘c/—

o S0
INPUT 380480V 3Phase 50/60Hz specications
HD: 11.0A, ND: 147A
OUTPUT (-InputV 3 Phase  0.01-400Hz @ Output
HD:12A,  ND: 16A specifications
9. 1kVA ¢(YL)us
Ser. No 55025310146
Inspected by D. K. YU [g STED 2
KCC-REM-LSR-XOOOXXX iz

LS1s Made in KOREA |

LSLV 0055 H100 - 4CEEN

Motor capacity
0055 - 5.5kW 0300 - 30kW
0075 - 0.75kW 0370 - 37kW
0110-11kW 0450 - 45kW
0150 - 15kW 0550 - 55kW
0185 - 18.5kW 0750- 75kwW
0220 - 22kW 0900 - 90kW
Series hame

Input voltage

2 - 3-phase 200V
4 - 3-phase 400V

Keypad type
C- LCD Keypad
UL type

O-UL Open
E-ULTypel

EMC filter

F : Built-in EMC
N : No Built-in EMC

Reactor

D - Biilt-in DCL
N - No Built-in Reactor

Note

75/90kW, 400V, a separate option, without EMC filter EMC standards (EN61800-3) are satisfied

-
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Preparing the Installation

1.2 Part Names

Theiillustration  below displays part names. Details may vary between product groups..
5.5~30kW(3-Phase)

O
—
]
©
QU
=
%)
=£
o
>

Cooling fan
—/

Inverter body ———e

Keypad
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Preparing the Installation

37~90kW(3-Phase)

Top cover f%

Inverter body ———e

G

Keypad

Control terminal
block

f%g_%o— Ground terminal cover

® e—— - Front cover
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Preparing the Installation

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..

uoneiedald

ltems | Description

Ambient -10°C~50°C(40 °C and above, 2.5%/ °C Current Derating search. 50 °C 75% of
Temperature* the rated current of the drive if possible)
Ambient
0 . . .
it 90% relative humidity (no condensation)
Storage o o
Temperature ~47149°F (-20-65°C)

Environmental
Factors

An environment free from corrosive or flammable gases, oil residue or dust

Altitude/Vibration

Lower than 3,280 ft (1,000 m) above sea level/less than 0.6G (5.9m/sec?)

Air Pressure

70-106kPa

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

the inverter.

Min.
2”

@ Caution

Min.
zll

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

1.4 Selecting and Preparing a Site for Installation

When selecting an installation location consider the following points:

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

*  Thelocation must be free from vibration. Vibration can adversely affect the operation of the
inverter.

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

2"Min. 2”Min.
> ———>

= = mo
~ —~
|
2" Min.
0 i o
l \71 FT :
4" Min.

R S S S R
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Preparing the Installation

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

uoneiedald
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Preparing the Installation

* Ifyou are installing multiple inverters in one location, arrange them side-by-side and remove
the top covers . The top covers MUST be removed for side-by-side installations. Use a flat head
screwdriver to remove the top covers.

Min

s | LSIs




Preparing the Installation

* Ifyou are installing multiple inverters, of different ratings, provide sufficient clearance to meet
the clearance specifications of the larger inverter. But less than 30kW inverter side-by-side
arrangement is possible.

uoneiedald

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 600V, 75°C for power terminal wiring.

* Use copper cables rated for 300V, 75°C for control terminal wiring.

Ground Cable and Power Cable Specifications

Ground Wire ‘ Input/Output Power Wire
Load (k AWG
oad (kW) mm’ AWG ALl
R/SIT U/VIW R/SIT U/VIW
3-Phase 200V |11 10 10 8
15 16 16
14 6
18.5 25 22 4 4
5.5 2.5 2.5 14 14
7.5 3.5 12 4 2.5 12 14
11 4 4 12 12
15 6 6 10 10
8 9
18.5 16 10 6 8
22 16 10 6 8
3-Phase 400V 14 6
30 25 16 4 6
37 25 25 4 4
45 25 4 25 25 4 4
55 50 50 1/o 1/0
75 70 70 1/o 1/o
38 2
90 70 70 1/o 1/o
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Signal (Control) Cable Specifications o

@D

. Wire thickness o

Terminals —— AWG g

P1~P7/CM/VR/V1/12/24/TI 0.33~1.25 16~22 8
JAO1/AO2/CM/Q1/EG 0.33~2.0 14~22
A1/B1/Ca/A2/C2/A3/C3/A4/C4/A5/Cs 0.33~2.0 14~22

S+,5-,5G 0.75 18

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

2 Installing the Inverter

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

Installation Flowchart

The 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.

[ Neadiimt ldantifinatina 7:a O 2 ]

2.1.1.1

[ Select the Installation Location ]

[ Mountina the Inverter (n.14) ]

[ Wirina the Ground Connection ]

[ Paiiinav an A Clan A LLia A e O 2 ]

[ Post-Installation Checks (n.26) ]

[ Turnina on the Inverter ]

[ Parameter Confiauration (p.47) ]

[ Tartinate O21 XHZ 7L ]

-
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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, referto_ 2!
=X PHES 2 & UELCH Peripheral Devices on page 25! MZ |7} ZHolxlo] UX|
efgLct.”

S

=~
Power source Input side L Output side
i ZZ
SS0=->
j,p
] N TN e ) e
' ; °
Circuit Magnetic AC reactor Motor
breaker contactor (Optional) '
(Optional)
DC reactor
(Optional)
® 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 30 ft (9.14 m) from the power source if the input power exceeds 1000KVA. Refer to

QF X HES 2 + glsLc 2R X HEES HE + &LICH onpage
2fF Hztu7f Folgjof XX/ LI} and carefully select a reactor that meets the
requirements.

-
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2.2 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. Referto _on page 217 &Z'IZ/7}
&o/rfof /x| Q& L/CF. and check the inverter's mounting bracket dimensions.

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

2 Dirillthe 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.

-
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Installing the Inverter

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

Note

The quantity and dimensions of the mounting brackets vary based on frame size. Refer to on page
2 Hzlul7f Folffof &/X] Y& LI} for detailed information about your model.
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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 notinstall the inverter on the floor or mount it sideways against a wall. The inverter MUST
be installed vertically, on a wall or inside a panel, with its rear flat on the mounting surface.

-
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2.3 Installing the RTC (Real-Time Clock) Battery

The H100 series inverters support built-in real-time clock features. Installation of an RTC battery
(XXXX battery, 1EA) is required to enable the built-in real-time clock.

Follow the instructions below to install an RTC battery on the inverter’s main PCB and enable the
RTC feature.

1 Turn off the inverter and make sure that DC link voltage has dropped to a safe level. Refer to

2 Remove the LCD keypad (LCD loader).
3 Remove the front cover by removing the xxx fix screws and lifting....
4  Locate the RTC battery holder on the main PCB and remove the protection tape.
5 Insertthe battery.
6  Replace the front cover and secure it with xxx screws.
7 Replace the LCD keypad.

5.5~30 kW (3Phase) 37~90 kW (3Phase)

.11 ! £ i
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Installing the Inverter

@ Caution

*  When working on the main PCB, be very careful not to touch any components on the board
with your hands. Static discharge and moisture from hands may damage the electric circuits.

*  Ensurethatthe inverter is turned off and DC link voltage has dropped to a safe level before
opening the front cover and installing the RTC battery.

2.4 Cable Wiring

Open the front cover, remove the cable guides and control terminal cover, 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 cut-offs, 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 short circuit or inverter failure. Refer to on page 481.

* 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 drop does not exceed 2%.

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

Step 1 Front Cover, Control Terminal Cover and Cable Guide

-
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Installing the Inverter

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

5.5—30kW / 35—9okW(3-Phase)

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

2 Pushand 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.




Installing the Inverter

3 Connect the cables to the power terminals and the control terminals. For cable specifications,
refer to 1.5 Cable Selection on page 10.

Step 2 Ground Connection
Remove the front cover(s), cable guide, and the control terminal cover. Then follow the instructions
below to install the ground connection for the inverter.
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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.

5.5~30kW(3-Phase)

Ground terminals

37~90kW(3-Phase)
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2 Connect the other ends of the ground cables to the supply earth (ground) terminal

Note

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

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

£\ 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.

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

2 | LSls




Installing the Inverter

malfunctions. Tightening the screw too much may damage the terminals and cause short
circuits and malfuctions.
Use copper wires only with 600V, 9o°C rating for the power terminal wiring, and 300V,

75°Crating 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.
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5.5~30kW(3-Phase)

Short MC
Bar

—_—
e

P1(+) P2(H)

w
N
11
L}
L

Z0

CO0O000O000O00OOO0OO
( _RLY) SE2) T03) Py P2+) BI(N) U v

RINENVENY AN 7
@,@ BE|

|

|

T

T
o s@
A...

T
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3-phase ACinput
Power Terminal Labels and Descriptions
Terminal Labels Name | Description
R(L1)/S(L2)/T(L3) AC power input terminal | Mains supply AC power connections.

+DCvoltage terminal.

P1+ +DC link terminal )
Used for connecting an external reactor.

P2+ + DC link terminal Used for DC power inverter DC (+) connection.

- DCvoltage terminal.

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

P2+/B Brake resistor terminals | Brake resistor wiring connection.

U/NV/W Motor output terminals | 3-phase induction motor wiring connections.

Note

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

Terminal Labels

MC

— | P3(+)

P2(+)
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3-phase AC input
Power Terminal Labels and Descriptions

=y

ERTE!

[
ﬂ\

Name ‘ Description

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

P2+ + DClink terminal + P vorage errT1|na

Used for connecting an external reactor.
P3+ + DC link terminal Used for a DC power inverter DC (+) connection.

- DCvoltage terminal.
N- - DClink terminal

! ! Used for a DC power inverter DC (-) connection...
U/NV/W Motor output terminals | 3-phase induction motor wiring connections.
Note

* Apply aDCinput to the P3 (+) 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 665ft (202m).  For inverters < =3.7kW
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capacity, ensure that the total cable length does not exceed 165ft (5om).

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

* Voltage drop is calculated by using the following formula:

Voltage Drop (V) = [V3 X cable resistance (mQ/m) X cable length (m) X current(A)] / 1000

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

Distance <165ft (50m) ‘ < 330ft (100m) > 330ft (100m)
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.

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

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

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

* 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

Switch ‘ Description

SW1 Terminating Resistor selection switch

SW2 NPN/PNP mode selection switch

SW3 V1/T1(PTC) mode selection switch

SW4 analog voltage/current input terminal selection switch
SW5 analog voltage/current output terminal selection switch

Input and Output Control Terminal Block Wiring Diagram

—
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Multi-function input

AO2

Analog setting

12 Terminal(V2)

CM

T - sensor

Frequency setting MU —¢
(Pulse train)

Terminating resistor
P1

S-
P2 ] ON OFF ¢,
P3 NP NPN 5G

P4
Analog output

PS5 [ =
Pé 0 VO
P7 V1
™ Analog AO?2
pPTC input
TO rUu
Vv @Qmn
VR Analog
V1 | input

) T

RS-485 Signal input

Analog
voltage/current output1

Analog
voltage/current output2
Pulse output

External 24V power source

Multi-function common

Fault signal output

Relay output 2

Relay output 3
Relay output 4

Relay output 5
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Input Terminal Labels and Descriptions

Function Label Name Description
Configurable for multi-function input terminals.
Factory default terminals and setup are as =
follows: wv
=
¢ Pa:Fx vy
=2
, , + P2R =
Multi- P1-P5 Multi-function Input X =
function 1-7 © P3:BX
terminal *  P4RST
configuration - Pg:Speed-L
e P6:Speed-M
* P7:Speed-H
M Common Common terminal for analog terminal inputs and
Sequence outputs..
Used to setup or modify a frequency reference via
, analog voltage or current input.
VR Potentiometer 9 9 P
frequency reference |* Maximum Voltage Output: 12V
input *  Maximum Current Output: 12mA
» Potentiometer : 1~10kQ
Used to setup or modify a frequency reference via
Voltage inputfor | analog voltage input terminal.
V frequency reference
* . q y * Unipolar: 0~10V(12V Max)
input
Analog input * Bipolar: -10~10V(+12V Max)
configuration Used to setup or modify a frequency reference via
analog voltage or current input terminals.
olagecren, | SV ol V) ond (2
Va/l2 input for frequency using Wi -
reference input * Inputcurrent: o~20mA
*  Maximum Input current: 24mA
* Inputresistance 2490
Pulse input for Setup or modify frequency references using pulse
Tl frequency reference |inputs from oto 32kHz.

input (pulse train)

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

LSis | 20
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Output/Communication Terminal Labels and Descriptions

Function Label Name Description
Used to send inverter output information to external
devices: output frequency, output current, output
voltage, ora DCvoltage.
Operate switch (SWs) to select the signal output type
(voltage or current) at the AO terminal.
Analog A0 Voltage/Current Output Signal Specifications:
output Output «  Output voltage: 010V
. Maximum output voltage/current: 12V/1.omA
*  Output current: 0-20mA
*  Maximum output current: 24mA
*  Factory default output: Frequency
As a multi-function output signal or pulse output,
output frequency, output current, output voltage, DC
Multifunction voltage by selecting one of the output.
Q1 (Open Collector) | D€ 26V, 5omAorless
Pulse Output Pulse output terminal
* Output frequency: 0~32kHz
» Output voltage: 0~12V
EG Common Common ground contact for an open collector (with
external power source)
24 External 24V Maximum output current: 200mA
power source
Sends out alarm signals when the inverter’s safety
Terminal features are activated
Contacts (N.O.:AC250V < 2A, DC 30V <3A
N.C.:AC250V <1A, DC30V <1A).
A1/C1/B1  |Faultsignaloutput | * Fault condition: A1 and Ca contacts are
connected (B1 and C1 open connection)
* Normal operation: B1 and C1 contacts are
connected (A1 and C1 open connection)
* Factory default: Frequency
A2/B2
A3/B3 Multi-function Defined in the inverter signal features such as output via
ALB relay output A the multi-function output terminal.(AC 250V< 5A, DC
4/B4 contact 30V<5A).
As/Bs
S+/S-/SG | RS-485signalline | Used to send or receive RS-485 signals. Referto o_
e | LSIs
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Function Label Description
R Aot HRERELICE on page 285 for
more details.

Note
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* While making wiring connections at the control terminals, ensure that the total cable length
does not exceed 165ft (5om).

* Ensure that the length of any safety related wiring does not exceed 100ft (3om).

* Ensure that the cable length between an LCD keypad and the inverter does not exceed 10ft
(3.04m). Cable connections longer than 10ft (3.04m) 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 front cover.

Step 5 PNP/NPN Mode Selection

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

PNP Mode (Source)

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

©

PNP NPN

0O
AN

M
24V

)
P1(FX)

O
@)

- O O0—0© P2RY)

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
24V internal source.

P24

PNP NPN
™ $

P1(FX)

O

O
O

——O O——0 P2(RX)

Step 6 Disabling the EMC Filter for Power Sources with Asymmetrical Grounding

H1o0, 400V5.5~55kW (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
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inverter. EMC filter use is not always recommended, as it increases leakage current. If an inverter
uses a power source with an asymmetrical grounding connection, the EMC filter MUST be turned

off.
Asymmetrical Grounding Connection —
2
R(L1) R(L1) =
Intermediate =
One phase roundin S
of adelta gre 9 =
. point on one
connection
. phase of a
* S(L2) | delta S(L2)
grounded .
connection —
T(L3) _ T(L3)
R(L1)
R(L1)
The end of A3-phase S(L2) —
asingle connection ¢
phase s without 3(L2)
grounded grounding T(L3) —
T(L3)
A Danger

» Do not activate the EMCfilter if the inverter uses a power source with an asymmetrical
grounding structure, for example a grounded delta connection. Personal injury or death by

electric shock may result.

+ Wait at least 120 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..
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Before using the inverter, confirm the power supply’s grounding system. Disable the EMC filter if
the power source has an asymmetrical grounding connection. 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.

5.5—30kW (3—Phase)

Steel bolt | Plastic bolt

1.7

EMC ON EMC OFF
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37—90kW (3—Phase)

Steel bolt | Plastic bolt

1.7

EMC ON EMC OFF

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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2.5 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.

[tems Check Point Ref. | Result
Is the installation location appropriate?

Fo
Hu

N
T
H
N
N

=04

30 o3t |13
o |m

A

50
I
L
n

Il

Does the environment meet the inverter's operating
conditions?

N FO
En
N

1o |n
m
2

Installation d

Location/Power
1/O Verification

$0 102 |1

A

ro
>
L
o

Does the power source match the inverter’s rated input? | p.427

Is the inverter's rated output sufficient to supply the
equipment?

(Degraded performance will result in certain
circumstances. Referto 2! X HEE ¥8 =

p.427
RELICHL_2F HZE HES &2 5 A&Lthon
page 2F MZu)7} KolE/o] SIx] GHELICE for
details.
Is a circuit breaker installed on the input side of the o=
inverter? p__- )
Azt
Holz|od
UK
FA
Power Terminal HELICt
Wiring Is the circuit breaker correctly rated? P25
MZ |7t
Yolx|oq
UX|
otesLict

-
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Items Check Point Ref. | Result
Are the power source cables correctly connected to the
R/S/T terminals of the inverter?
. . .22
(Caution: connecting the power source to the U/V/W p-22 -
terminals may damage the inverter.) ,3,.
Are the motor output cables connected in the correct =
phase rotation (U/V/W)? Q
. . . o .22 o
(Caution: motors will rotate in reverse direction if three p-22 g
phase cables are not wired in the correct rotation.)
Avre the cables used in the power terminal connections 10
correctly rated? p-10
Is the inverter grounded correctly? p.2F!
Az
Holz|oq
UK
ot&Lct
Are the power terminal screws and the ground terminal s
screws tightened to their specified torques? p-22
Are the overload protection circuits installed correctly on
the motors (if multiple motors are run using one inverter)?
Is the inyerter separa’Fed from the power source bya p.2F!
magnetic contactor (if a braking resistor is in use)? _
Rt
Holz|od
UK
f&LIct
Are advanced-phase capacitors, surge protection and
electromagnetic interference filters installed correctly?
. . . .22
(These devices MUST not be installed on the output side of p-22
the inverter.)
Are STP (shielded twisted pair) cables used for control )
terminal wiring?
Is the shielding of the STP wiring properly grounded? -
Control Terminal If3-vx{ire opergtion is.required,.are the multi-function input p.2 5!
Wiring terminals defined prior to the installation of the control b
wiring connections? Mt
Holz|od
UK
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Check Point Ref. | Result
ef&LcH

Are the control cables properly wired? p.2 5!
A2 |7t
Holx|oq
UX]
of&LIct

Avre the control terminal screws tightened to their specified

torques? p-17

Is the total cable length of all control wiring < 165ft (100m)? p.27!
szrjzh
3ollo]
2Ux|
etesLict

Is the total length of safety wiring < 100ft (30m)? p.2F!
AZrm|7t
2|0
UX]
f&LIC

Are optional cards connected correctly? -

Is there any debris left inside the inverter? p-17

Are any cables contacting adjacent terminals, creatinga |

potential short circuit risk?

Avre the control terminal connections separated fromthe |

Miscellaneous power terminal connections?

Have the capacitors been replaced if they have beeninuse |

for> 2 years?

Has a fuse been installed for the power source? p.436

Are the connections to the motor separated from other )

connections?

Note

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

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

1 Turnonthe power supply to the inverter. Ensure that the keypad display light is on.

2  Selectthe command source.

Set a frequency reference, and then check the following:

w

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

* IfV2isselected 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?

* Ifl2isselected as the frequency reference source, is the voltage/current selector switch (SW4)
set to current, and does the reference change according to the input current?

4  Setthe acceleration and deceleration time.
5  Startthe 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
andV terminals.

Verifying the Motor Rotation

* Onthe keypad, set the DRV (Frequency reference source) code in the Operation group to 1
(Keypad).

* Setafrequency reference.

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

* Iftheinverteris operating in AUTO mode, press the [AUTO] key once on the keypad to operate
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the inverter in the forward (Fx) direction.

» 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.

'sdQ diseg

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.

——
LS

LcDDiSplay DIOI"AI.OADIR

\

AUTO mode
LED indicator

HAND mode
LED indicator

OFF mode
LED indicator
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Name Description
[MODE] Key Used to switch between modes.
[PROG/Ent]Key |Used to select, confirm, or save a parameter value.
[Up]key Switch between codes or increase or decrease parameter values.
[Down] key
[Left] key Switch between groups or move the cursor during parameter setup
[Right] key or modification.
[MULTI] Key Used 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
y group makes the keypad display the first code of the function
group.
Pressing the [ESC] key while moving through the modes makes the
keypad display Monitor mode.
[HAND] Key Used to switch to HAND (local/manual) operation mode.
[OFF] Key Used to switch to OFF (standby) mode or to reset the inverter
faults.
[AUTO] Key Used to switch to AUTO (remote) operation mode.
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3.1.2 About the Display

Monitor mode display

0—0|M0NCT/K|E STP  0.0Hz | ——— Statusbar

L

]

oD,
OO |
<X>>I

N (s

W

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

No. |Name Description

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.

1 Operation mode

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

Command Source / R: Built-in RS-485 communication

Frequency reference T:Terminal block

Frequency reference source

K: Keypad

V:Viterminal

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)
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No. ‘ Name ‘ Description

O: Optional Fieldbus module
J: Jog frequency
R: Built-in RS-485 frequency

1~7: Multi-step frequency

Multi-function key (UserGrp
SelKey)configuration

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

Operating status

Displays one of the following operation states:
STP: Stop
FWD: Forward operation
REV: Reverse operation
C: Forward command given
": Reverse command given
DC: DCoutput
WAN: Warning
STL: Stall
SPS: Speed search
OSS: S/W over current protection is on
OSH: H/W overcurrent protection
TUN: Auto tuning
PHT: Pre-heat
FIR: Fire mode operation
SLP: Sleep mode operation
LTS: Load tuning
CAP: Capacity diagnostics
PCL: Pump clean

Status display item

Status bar display item

Monitor mode item 1

Monitor mode display item 1

Monitor mode item 2

Monitor mode display item 2

Monitor mode item 3

Monitor mode display item 3

10

Monitor mode cursor

Used to highlight currently selected items.
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Parameter edit mode display

@ —<PARCDRVN STP 0. 0H:

1717 ¢

0—'001 Cmd Frequency ———@

0.00Hz
0.50 ~ 60.00 Hzo—e

D:0. 00 €:10.00
$ | o

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

No. ‘ Name ‘ Description

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.

3 Parameter group

Displays one of the following parameter group names:
DRYV: Drive group
BAS: Basic group
ADV: Advanced group
Con: Control group
IN: Input terminal group
OUT: Output terminal group
COM: Communication group
PID: PID group
EPI: External PID group
AP1: Application 1 Group
AP2: Application 2 group
AP3: Application 3 group
PRT: Protection function group
Mz2: 2nd motor group

Multi-function key
4 (UserGrp
SelKey)configuration

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

5 Operating status

Displays one of the following operation states:
STP: Stop
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No. ‘ Name ‘ Description

FWD: Forward operation
REV: Reverse operation
C: Forward command given
": Reverse command given
DC: DCoutput
WAN: Warning
STL.: Stall
SPS: Speed search
OSS: S/W over current protection is on
OSH: H/W overcurrent protection
TUN: Auto tuning
PHT: Pre-heat
FIR: Fire mode operation
SLP: Sleep mode operation
LTS: Load tuning
CAP: Capacity diagnostics
PCL: Pump clean
Displays the value of a monitor display item selected at CNF-20

6 Display item

(Anytime Para)
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.
11 | Code no.and name Displays the number and name of the currently selected code.

s | LSIs




Learning to Perform Basic Operations
| I

3.1.3 Display Modes

The Hioo 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

fi
Trip Config

E:>ﬁ> =

User &Macro
Parameter

G
K Drive \ User

Basic

Monitor

Macro

Advanced

In the Parameter group,
Control press the [LEFT] or [RIGHT] (¢ "\,
) ‘ D

cursor key to navigate \Y@Y//

between different groups. ~ZF

Input Terminal
Output Terminal

Communication

PID

External PID

Appilcation 1 [MODE] key

Appilcation 2

Appilcation 3

Protection Cursor keys

"

-
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Table of Display Modes

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

Keypad

Display Description

Mode Name

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

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

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

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

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

When a fault trip occurs during inverter operation, the operation
Trip mode TRP 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 CNF Config mode include keypad display language options, monitor
mode environment settings, communication module display
settings, and parameter duplication and initialization.

Parameter Setting Mode
The following table lists the functions groups under Parameter mode.

Keypad

Function Group Name Display

Description

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

—
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Function Group Name

Description

Configures basic operation parameters. These

Basic BAS Parameters include motor parameters and multi-step frequency
parameters.

Advanced ADV Conﬁgures.acceleratlon or deceleratlo!w patterns, frequency limits,
energy saving features, and regeneration prevention features.

Control CON Configures thg features related to speed search and KEB (kinetic
energy buffering).

e IN Conﬁ.gures. input termlnal—re!ated features, including digital multi—
functional inputs and analog inputs.

ST ouT Conf.lgures c.)utput terminal-related features, including digital
multi-functional outputs and analog outputs.
Configures the USB-related features and communication features

Communication COM fort.he RS-485, Mo_dblfs-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.

EPI Configures the external PID control-related features.

Fliesiana AP1 Configures the Sleep Boost, SoftFill, and MMCfeatures related to

the PID control.
I Configures the HVAC features by setting the features such as load

Application 2 AP2 . .
tuning, pump cleaning, and pay back counter.

Application 3 AP3 Configures the time event-related features.

Protection PRT Configures motor and inverter protection features.

LSS M2 Configures the secondary motor-related features.

motor)

User & Macro Mode

Function Group Name

Description

Used to put the frequently accessed function parameters together

User USR into a group. User parameter groups can be configured using the
multi-function key on the keypad.
Provides different factory-preset groups of functions based on the
Macro MCx type of load.

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

LSis | 4a
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3.2 Learningto 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. Refer to page ooo. Confirm the correct values (or the
correct range of the values), then follow the examples below to configure the inverter with the
keypad.

3.2.1 Display Mode Selection

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

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

Monitor

% =
[MODE] key

Config Parameter

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

6  Turnonthe inverter. The inverter enters OFF mode and the OFF LED turns on.
7  Move to Parameter mode and set the frequency reference ( )-

8  Pressthe [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.

9 Pressthe [OFF] key to stop the inverter operation. The inverter stops operating and the OFF
LED turns on.

Operating the inverterin AUTO Mode

10 In OFF mode (when the OFF LED is on), move to Parameter mode and configure the
command source ( ).

11 Pressthe [AUTQO] key to enter AUTO mode. In AUTO mode, the inverter operates based on
the input from the command source set at ( ). For example, if DRV ooo (Cmd
source) is set to ‘o (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.

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

*  Ifthe 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.

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

3.2.3 Switching between Groups in the 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.
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PAREDRV [N| STP
00 Jump Code

0. OHz

9 CODE
01 Cmd Frequency

0. 00 Hz
02 Keypad Run Dir

Forward

PARCBAS [N STP
00 Jump Code

0. OHz

20 CODE
01 Aux Ref Src

None
04 Cmd 2nd Src

FX/RX-1

PARCADV [N| STP
00 Jump Code

0. OHz

24 CODE
01 Acc Pattern

Linear
02 Dec Pattern

Linear

PARCPRT [N STP
00 Jump Code

0. OHz

40 CODE
05 Phase Loss Chk

i
06 IPO V Band
15 V

PARCDRV [N STP
00 Jump Code

0. OHz

9 CODE
01 Cmd Frequency

0. 00 Hz
02 Keypad Run Dir

Forward

-

2 | LSTs

The keypad OFF LED is turned OFF, and the keypad

displays Monitor mode.

- Press the [Mode] key to change the mode.

Parameter mode is displayed.

-The Drive group is currently selected.
- Press the [Right] key.

-The Basic group is selected.
- Press the [Right] key.

-The Advanced group is selected.
- Press the [Right] key g times.

- The Protection group is selected.
- Press the [Right] key.

-The Drive group is selected again.




Learning to Perform Basic Operations
| I

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 0oo for details about user code registration or macro group selection.
After registering the user codes, or selecting a macro group, follow the examples below to access
the User & Macro group.

MONCT/K N STP 0. OHz - Monitor mode is displaye_d on the keypad.
Frequency - Press the [MODE] key twice.

UGMEUSR [N STP 0. OHz -User (USR) group in User & Macro mode is displayed.

00 Jump Code - Press the [Right] key.

1 CODE
01 Cmd Frequency
0.00 Hz

02 Acc Time
20.0 sec

ugmémMc2 N STP 0. OHz -The Macro (MC2) group in User & Macro mode is

00 Jump Code displayed.
1 CODE - Press the [Right] key.
01 Freqg Ref Src
Keypad—1
02 Power—on Run
No

U&MEUSR N STP 0. OHz -User (USR) group in User & Macro mode is displayed
00 Jump Code again.

1 CODE
01 Cmd Frequency

0. 00 Hz

02 Acc Time
20. 0 sec
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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 0. OHz - In AUTO mode, the cursor appears to the left of the
frequency information.
| 0 . 0 H Z - Press the [Down] key.

0.0 A
ov

MONET/K N STP 0. OHz - Information about the second item in Monitor mode

0 0 H (Output Current) is displayed.
. Z -Wait for 2 seconds until the information on the display

Output Current :

MONET/K [N STP 0. OHz - Information about the second item in Monitor mode
0 0 H ya (Output Current) disappears and the cursor appears again
to the left of the second item.
I 0 . 0 A - Press the [Down] key.
oV
MONET/K [N STP OHz - Information about the third item in Monitor mode

(Output Voltage) is displayed.
Z -Wait for 2 seconds until the information on the display

0.
A disappears.
Output Voltage
oV

MONeT/K N S _OHz - Information about the third item in Monitor mode
(Output Voltage) disappears and the cursor appears to the
y4 left of the third item.

0. 0 H
0 0 A - Press the [Up] key twice.
oV

OO
OQ
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MONCT/K [N] STP  O. OHz

Frequency
0. 00 Hz

0.0 A

o
<<

MONST/K [N STP

i YA

0.
0.

;i
A
Vv

== e o)

OHz

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

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

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

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

Code Navigation in Parameter mode

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

move to the desired functions.

MONET/K N] STP 0. OHz
Frequency

PARCDRV [Nl STP 0. OHz
00 Jump Code

9 CODE
01 Cmd Frequency

0. 00 Hz
02 Keypad Run Dir

Forward

PARCDRV [Nl STP 0. OHz
00 Jump Code

9 CODE
01 Cmd Frequency

0. 00 Hz
02 Keypad Run Dir

Forward

PARCBAS N STP 0. OHz
00 Jump Code

20 CODE
01 Aux Ref Src

None
04 Cmd 2nd Src

FX/RX-1

- Display turns on when the inverter is powered on.
Monitoring mode is displayed.
- Pressthe [MODE] key.

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

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

- Press the [Down] key to move to the second code (DRV o01)
of the Drive group.
- Press the [Right] key to move to the next function group.

-The Basic group (BAS) is displayed.
- Press the [Up] or [Down] key to move to the desired codes
and configure the inverter functions.
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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. og from the initial code (DRV-

00 Jump Code) in the Drive group.

PARCDRV [N STP
00 Jump Code

0. OHz

9 CODE
01 Cmd Frequency

0. 00 Hz
02 Keypad Run Dir

Forward

PARCDRV [N STP

01 Jump Code
[ CODE

1—-99 CODE
D:9 C:9

0. OHz

<Screen to be drawn>

<Screen to be drawn>

0. OHz

PARCDRV [N STP
00 Jump Code

9 CODE
01 Cmd Frequency

0. 00 Hz
02 Keypad Run Dir

Forward

-The Drive group (DRV) is displayed in Parameter mode.
Make sure that the fist code in the Drive group (DRV 00
Jump Code) is currently selected.

- Press the [PROG/ENT] key.

-The Code input screen is displayed and the cursor flashes.
Aflashing cursor indicates that it is waiting for user input.

- Press the [Up] key to increase the numberto 9, and then
press the [PROG/ENT] key to jump to code DRV-o09.

- DRV-0g (Control Mode) is displayed.
- Press the [MODE] key to view the options available and
use the [Up] or [Down] key to move to a desired option.

- Press the [PROG/ENT] key to save the selection.
- The setting is saved and the code is displayed again.

- 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
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! I
The H1oo 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 the HAND/OFF mode

MONET/K [N STP 0. OHz - Ensure that the cursor is at the frequency reference item.

Frequency If not, move the cursor to the frequency reference item.
-Whenthe 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 0. OHz - Press the [Left] or [Right] key to change places.

MONET/K N STP 0. OHz - Press the [Up] or [Down] keys to increase or decrease the
numbers.

- Press the [Prog/ENT] key to save the change.

<Screen to be drawn>

Parameter setting in AUTO mode

MONET/K N STP 0. OHz - Ensure that the cursor is at the frequency reference item.
I 0 0 H Z If not, move the cursor to the frequency reference item.
. -While the cursor is at the frequency reference monitor
0 . 0 A item, press the [PROG/ENT] key to edit the frequency
0 V reference.
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MONET/K N STP 0. OHz - Detailed information is displayed and the cursor flashes
Frequency atthe input line. A flashing cursor indicates that it is
waiting for user input.

MONET/K N STP 0. OHz - Press the [Left] or [Right] key to move the cursor.

MONET/K [N STP 0. OHz - Press the [Up] or [Down] key to increase or decrease the
Frequency numbers.
OO0 Hz -When you are done changing the frequency reference,
0 . 0 A press [PROG/ENT] key to finish setting the parameters.
MONET/K [N STP 0. OHz -The newly entered frequency reference is displayed.

I 10.0 Hz
0.0 A
oV

3.2.8 Setting the MonitorDisplay Iltems

In Monitor mode, 3 different items may be monitored at once. Certain monitor items, such as the
frequency reference, are editable. The display items to be displayed on the screen can be selected
by the user in the Config (CNF) mode. However, in HAND mode (when the HAND LED is on) or in
OFF mode (when the OFF LED is on), 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.
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MONE¢T/K [N STP 0. OHz
Frequency

CNF¢ IN STP 0. OHz

21 Monitor Line—1
Frequency

22 Monitor Line—2
Output Current

23 Monitor Line—-3
Output Voltage

CNF¢ IN STP 0. 0OHz
21 Monitor Line—1
Frequency
22 Monitor Line—2
Output Current

23 Monitor Line—-3
Output Voltage
CcNF¢ N STP 0. OHz

23 Monitor Line-3

2 Output Current DC
3 Output Voltage

4 Output Power

MONET/K [N STP 0. OHz
Frequency

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

- 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.

-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.’

- 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.

- 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 Item

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 is suitable for 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.
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MONET/K [N ST

I 0.0
0.0
0

CNF¢ N STP 0. OHz
20 Anytime Para
Frequency

21 Monitor Line-1

Frequency
22 Monitor Line—2
Output Current

CNF¢ N STP 0. 0Hz

20 AnyTime Para
| 0 Frequency DC|
1

Speed
2 Output Current

(0. OHz

Hz
A
vV

CNF¢ N STP 0. OHz
20 AnyTime Para
(0] Frequency DC
1 Speed
CNF¢ N STP

20 Anytime Para
Outout Current
21 Monitor Line-1

Frequency
22 Monitor Line—2
Output Current

MON¢T/K N sTP (0. OA)

I 0.0 Hz
0.0 A
oV

6 | LSTs

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

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

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

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

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

- 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 Freqg
35. 10 Hz
02 Output Current
15.5 A

TRP Current
01 Output Freqg
35. 10 Hz
02 Output Current
15.5 A

03 Inverter State
Steady

TRP Last—1
00 Trip name( 1)

External Trip
01 Output Freqg
45. 10 Hz
02 Output Current
12.0 A

MONE¢T/K [N STP 0. OHz
Frequency

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

- 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.

-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.

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

LSis | &




Learning to Perform Basic Operations

3.3.2 Monitoring Multiple Fault Trips

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

TRP Current - If multiple fault trips occur at the same time, the number

of fault trips occurred is displayed on the right side of the
Over Voltage (02) ottt e
01 Output Fggq1 0 Hy -Press the [PROG/ENT] key to view the list of all the fault
02 Output Current trips.
15.5 A
TRP Current -The list of all the fault trips is displayed.

00 Tr | p Name (02) - Press the [Down] key to view the types of fault trips that

occurred.
- Press the [Right] key to display the fault trip information.
02 External Trip

MONET/K [N STP 0. OHz -When the inverter is reset and the fault trip is released,
Frequency the keypad display returns to the screen it was at when
the fault trip occurred.

3.4 Parameter Initialization

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

MONET/K N STP 0. OHz - Monitor mode is displayed.
Frequency

CNF& N STP 0. OHz -Press the [MODE] key to move to the Config (CNF)

00 Jump Code mode.
20 CODE

01 Language Sel
Engl ish

02 LCD Contrast
J000000000000NAEEER
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CNF¢ IN STP 0. OHz

40 Parameter Init

41 Changed Para

View All
42 Multi—Key Sel

None

CNF¢ N STP 0. OHz

40 Parameter Init

1 All Grp
2 DRV Grp

CcNF¢ IN STP 0. OHz

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.

- Inthe list of options, select ‘1 All Grp,’ and then press the
[PROG/ENT] key to perform parameter initialization.

-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 Hioo inverter. Check the reference page in the table
to see the detailed description for each of the advanced features.

Basic Tasks Description | Ref.
Operation mode selection .
Used to select the operation mode. .
(HAND /AUTO / OFF) P p.67
p.2F!
Frequency reference source . : , Agmot
; on forth Configures the inverter to allow you to setup or modify x40|E[0]
configuration forthe frequency reference using the Keypad. =1
keypad oIx|
of&LIcH
p.2F!
ZZEa|7}
1=
Freq.u eney reference source Configures the inverter to allow input voltages at the
configuration for the ) ; o|x|o
. terminal block (V1, V2) and to setup or modify a frequency
terminal block reference oIx|
(input voltage) ’ =2
pf&LCH,
P79
F f , : .
ccl;en?iueur:zca}clicr)en ?;f:ﬁ: souree Configures the inverter to allow input currents at the
g terminal block (12) and to setup or modify a frequency p-77
terminal block reference
(input current) ’
p.2F!
ZZHT| 7}
1=
Freq.u ency USRI Configures the inverter to allow input pulse at the terminal | .,
configuration for the . 32| |0
. . block (TI) and to setup or modify a frequency reference.
terminal block (input pulse) oIx|
AA
ef&LcH
p.2F!
) . o ZHZE |7}
Frequency reference source | Configures the inverter to allow communication signals from | ——=——
configuration for RS-485 upper level controllers, such as PLCs or PCs, and to setupor | 49| E|04
g pp P
communication modify a frequency reference. oIX|
AN
f&LIc

-

6 | LSIS




Learning Basic Features

Basic Tasks Description | Ref.
p.2 7!
ATzt
Frequency control using Enables the user to hold a frequency using analog inputsat | ,, o| 5|0
analog inputs terminals. =—
UX|
otaLict
p.2F!
. _ _ xHZ
L Configures the display of motor operation values. Motor =
Motor operation display o . x4 oo
. operation is displayed either in frequency (Hz) or speed Mo [oR]
options (rpm) o u
P RAX gn
=
oresLict |4
Multi-step speed Configures multi-step frequency operations by receiving an 8
(frequency) configuration | input at the terminals defined for each step frequency. B-53
Command source
configuration for keypad Command source configuration for keypad buttons p-8s
buttons
Command source ' . .
: . : Configures the inverter to accept inputs at the FX/RX
configuration for terminal . p.8s
. terminals.
block inputs
p.2F!
XHZbT
Command source , , o Haupgt
, . Configures the inverter to accept communication signals 1
configuration for RS-485 o||o
o from upper level controllers, such as PLCs or PCs. _—
communication ol
/\I\xl
of&Lct
p.2F!
2|7t
Motor rotation control Configures the inverter to limit a motor’s rotation direction. | Z9|E|04
UX|
f&LIct
Configures the inverter to start operating at power-on. With | p. 2!
. this configuration, the inverter begins to run and the motor | {7t
Automatic start-up at 9 ' rbegins . Mgt
ower-on accelerates as soon as power is supplied to the inverter. To o
P use automatic start-up configuration, the operation S
command terminals at the terminal block must be turned QIX|
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Basic Tasks \ Description \ Ref.
on. pi&Lch
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 accelerates as soon as
Automatic restart after _|theinverteris reset following a fault trip condition. p.9o
reset of a fault trip condition . . . .
For automatic start-up configuration to work, the operation
command terminals at the terminal block must be turned
on.
Acc/Dec time configuration ' : C
/ 9 Configures the acceleration and deceleration times for a
based on the Max. ) . p.91
motor based on a defined maximum frequency.
Frequency
Acc/Dec time configuration ) . . .
Configures acceleration and deceleration times for a motor
based on the frequency ) p-92
based on a defined frequency reference.
reference
Multi-stage Acc/Dectime | Configures multi-stage acceleration and deceleration times
configuration using the for a motor based on defined parameters for the multi- p-93
multi-function terminal function terminals.
Acc/Dec time transition L . .
< eéd (frequency) Enables modification of acceleration and deceleration
pee 9 y gradients without configuring the multi-functional terminals. P-95
configuration
p.2F!
I . . AHZET|7}
Acc/Dec pattern Enables modification of the acceleration and deceleration ~
Vecpe gradient patterns. Basic patterns to choose from include A0o|E|od
configuration ;
linear and S-curve patterns. oIx|
AN
ef&LcH
Stops the current acceleration or deceleration and controls
Acc/Dec stop command motor operation at a constant speed. Multi-function p-99
terminals must be configured for this command .
p.2F!
. ) 7‘:H7EI-_TL|7|.
Configures the inverter to run a motor at a constant torque. | —
Linear V/F pattern operation | To maintain the required torque, the operating frequency Mo|z|oq
may vary during operation. oIx|
AA
obLIch
. Configures the inverter to run the motor at a square
Square reduction V/F : .
) reduction V/F pattern. Fans and pumps are appropriate loads | p.101
pattern operation . .
for square reduction V/F operation.
User V/F pattern Enables the user to configure aV/F pattern to match the .101
66 | LSIs
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Basic Tasks
configuration

‘Description
characteristics of a motor. This configuration is for special-
purpose motor applications to achieve optimal performance.

Manual configuration of the inverter to produce a
momentary torque boost. This configuration is for loads that

Manual torque boost . : p.103
q require a large amount of starting torque, such as elevators
or lifts.
Automatic configuration of the inverter that provides “auto
: tuning” that produces a momentary torque boost. This
Automatic torque boost , C _ p.103
configuration is for loads that require 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 input p-105
voltage.
Accelerating start is the general way to start motor
operation. The typical application configures the motor to
Accelerating start accelerate to a target frequency in response to a run p.106
command, however there may be other start or acceleration
conditions defined.
p.2F!
Configures the inverter to perform DC braking before the AHZETI|7}
: motor starts rotating again. This configuration is used when
Start after DC braking . gag 9 . . Oo|E|oq
the motor will be rotating before the voltage is supplied from
the inverter. UX|
etesLict
Deceleration stop is the typical method used to stop a
Deceleration sto motor. The motor decelerates to oHz and stops on a stop 10
P command, however there may be other stop or deceleration p-107
conditions defined.
Configures the inverter to apply DC braking during motor
. . deceleration. The frequency at which DC braking occurs
in DC brakin , . . p.107
ST PTG RN must be defined and during deceleration, when the motor 2
reaches the defined frequency, DC braking is applied.
Configures the inverter to stop output to the motor using a
Free-run stop stop command. The motor will free-run until it slows down | p.108
and stops.
: Configures the inverter to provide optimal, motor
Power braking . . o . p.109
deceleration, without tripping over-voltage protection.
Start/maximum frequency | Configures the frequency reference limits by defining a start 110
configuration frequency and a maximum frequency. :
Upper/lower frequency limit | Configures the frequency reference limits by defining an .110
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Basic Tasks Description | Ref.
configuration upper limit and a lower limit.

Configures the inverter to avoid running a motor in

Frequency jum . . .
quencyjump mechanically resonating frequencies.

p.112

Used to configure the 2™ operation mode and switch
2" Operation Configuration | between the operation modes according to your p-113
requirements.

Multi-function input
terminal control
configuration

Enables the user to improve the responsiveness of the multi-

o ) .11
function input terminals. P-114

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

The H1oo 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

dlseq

Follow the instructions listed below to operate the inverterin HAND mode.

M
0}
Q
~t
o
—
]
w0

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

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

15 Pressthe [OFF] key. The OFF LED turns on and the inverter stops operating.

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

16 Pressthe [AUTQO] key to switch to AUTO mode.

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

18 Pressthe [OFF] key. The OFF LED turns on and the inverter stops operating.

Mode Keys and LED Status

Keys/LED Description
‘ Used to enter the HAND operation mode.

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

Used to enter the AUTO operation mode or to start or stop inverter operation in
AUTO mode.
HANDLED © Turns on green (steady) during HAND mode operation.
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Keys/LED Description

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

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

green when the inverter is in AUTO mode, but is not operating.

Basic HAND/AUTO/OFF Mode Operations

Mode Description

HAND Mode
(Locally controlled
operation mode)

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

Also, in HAND mode:

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

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

PID operation cannot be performed in this mode.

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).

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

OFF Mode options set by the user.
(Standby) Also, in AUTO mode:
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).
AUTO Mode .
(Remotely In AUTO mode, the inverter operates l?ased on the command from the command
controlled source set at DRV-06 (Cmd Source), with the frequency reference from the source

operation mode)

set at DRV-o7 (Freq Ref Src).

Function Codes related to HAND/AUTO/OFF Operation Modes

Frequency reference in AUTO mode when DRV-07 is set to’ KeyPad.’

Rotation direction of the keypad command in the HAND or AUTO mode.
Settings Description
o | Forward Fx operation

70
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1 Reverse Rx operation

Frequency displayed at the monitor display item (Monitor Line-1) when the
HAND key is pressed in other modes (default frequency reference for HAND
mode).

Set AUTO State (36) to ensure that the inverter is in AUTO mode.

Set HANDState (37) to ensure that the inverter is in HAND mode.

Switching between the HAND/AUTO/OFF Modes

dlseq

M
0}
Q
~t
o
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w0

Mode Description
Press the HAND key in AUTO mode to switch to HAND mode. The inverter
operates as follows based on the setting at DRV-26 (Hand Ref Mode).
Settings Description
o | Hand The inverter operates based on the operation
Parameter | direction set at DRV-02 (Keypad Run Dir) and the
frequency reference set at DRV-25 (HAND Cmd
AUTO->HAND Freq).
1 | FollowAuto | Theinvertertakes over the operation direction and
the frequency reference from the settings for
AUTO mode and keeps performing the same
operation. If the inverter was stopped in AUTO
mode, the operation direction is set as Fx and the
frequency reference is set as o (no inverter output).
Press the AUTO key in HAND mode to switch to AUTO mode. The inverter
HANDSAUTO operates based on the command source and frequency reference settings set at
DRV-06 and DRV-07. If DRV-06 (Cmd Source) is set to ‘keypad’ press the AUTO key
once again to start inverter operation.
AUTO->OFF Press the OFF key in AUTO mode to stop the inverter operation (the inverter
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Mode Description

enters OFF mode).

Press the AUTO key in OFF mode to switch to AUTO mode. The inverter operates
based on the command source and frequency reference settings set at DRV-06
and DRV-o7. If DRV-06 (Cmd Source) is set to *keypad’ press the AUTO key once
again to start inverter operation.

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 operates
OFF>HAND based on the operation direction set at DRV-02 (Keypad Run Dir) and the
frequency reference set at DRV-25 (HAND Cmd Freq).

OFF>AUTO

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 ‘PowerOn Start’ settings.

Note

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

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

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

@ Caution

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

The H1oo inverter provides several methods to setup and modify a frequency reference for an
operation. The keypad, analog inputs [for example voltage (V1,V2) and current (12) signals], or RS-
485 (digital signals from higher-level controllers, such as PC or PLC) can be used

Group Code ‘Name LCDDisplay  ParameterSetting Setting Range
KeyPad- L
0 eyPad-1 . g
1 KeyPad-2 Qi
cn
2 Vi =
v a
2
DRV |7 Frequency FreqRefSrc & 0~9 -
reference source 5 I2
6 Int 485
7 Field Bus
9 Pulse

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 the Frq (Frequency
reference source) code in the Operation group and change the parameter value to o (Keypad-1).
Input the frequency reference for an operation at the 0.0o(Command Frequency) code in the
Operation group)

n Parameter .
Group Code  Name LCD Display Setfing Setting Range
o1 Frequency reference Cmd 0.00 0.00, Low Freq-~ High Hz
Frequency Freq *
DRV Frequency
07 reference source FreqRefSrc |o |KeyPad-1 |o~9 -

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

4.2.2 Keypad as the Source (KeyPad-2 setting)
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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 the Frq
(Frequency reference source) code in the Operation group and change the parameter value to 1
(Keypad-2). This allows frequency reference values to be increased or decreased by pressing the
[UP]and [DOWN] cursor keys.)

group Code \ LCD Display ParameterSetting Setting Range
F
07 requency FreqRefSrc |1 KeyPad-2 |o~9 -
DRV reference source
Frequency 0.00, Low Freg~ High
o1 0.00 Hz
reference Freg*

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

4.2.3 ViTerminal 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 o to 10V (unipolar) for forward only operation. Use voltage inputs
ranging from -10 to +10V (bipolar) for both directions, where negative voltage inputs are used
reverse operations

4.2.3.1 Setting a Frequency Reference for o-10V Input

Set code 06 (V1 Polarity) to o (unipolar) in the Input Terminal group (IN). Use a voltage output from
an external source or use the voltage output from the VR terminal to provide inputs to V1. Refer to
the diagrams below for the wiring required for each application.

N VR
g E% 5

[External source application] [Internal source (VR) application]
Group Code |Name | LCD Display | Parameter Setting | Setting Range Unit
DRV 07 Frequency reference FreqRefSrc |2 Vi 0~9 -
source
Frequency at Maximum 0.00—
o1 . . Freqat 100% Hz
maximum analog input frequency Max. Frequency
IN - . -
05 V1 input monitor Vi Monitor[V] | 0.00 0.00~12.00 \
06 | Vapolarity options V1 Polarity 0 | Unipolar  |o~1 -
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Code \ Name \ LCD Display \ Parameter Setting \ Setting Range
Vi input filter time . .
07 P V1 Filter 10 0~100 00 msec
constant
Viminimumin
08 * minimum input Vavolt x1 0.00 0.00~10.00 \Y
voltage
V1 output at minimum
09 P Vi Percy1 0.00 0.00~100.00 %
voltage (%)
Vimaximum in
10 * maximum input V1 Volt x2 10.00 0.00~12.00 \
voltage
V1 output at maximum
1 Py XIMUM 1 v1 perc y2 100.00 0~100 %
voltage (%) e
R i i i . (M)
16 ot.atlon direction Vilnverting |o No 0~1 - Q n
options gn
17 | VaQuantizing level V1Quantizing | 0.04 0-00%, % @
0.04~10.00 4

* Quantizing is disabled if ‘0’ is selected.

o-10V Input Voltage Setting Details

Code Description

Configures the frequency reference at the maximum input voltage when a
potentiometer is connected to the control terminal block. A frequency set with
code In.o1 becomes the maximum frequency only if the value set in code In.11 (or
In.15) is 100(%6).

IN-01 Freq at 100%
. *  Setcode IN-01to 40.00 and use default values for codes IN-02—IN-16. Motor

will run at 40.00Hz when a 10V input is provided at V1.

*  Setcode IN-11to 50.00and use default values for codes IN-01-IN-16. Motor
will run at 30.00Hz (50% of the default maximum frequency—60Hz) when a
10V input is provided at V.

IN-05Va1 Monitor[V] | Configures the inverter to monitor the input voltage at Va.

V1 Filter may be used when there are large variations between reference
frequencies. Variations can be mitigated by increasing the time constant, but this
IN-o07 will require an increased response time.

Vi Filter The value t (time) indicates the time required for the frequency to reach 63% of
the reference, when external input voltages are provided in multiple steps.
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Code Description

V1 input from

external source

Frequency
100% | -emmmmeeoe e

V1 Filter(t)

[Va Filter]

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

Frequency reference

In.11

IN-08 Va volt x1~
IN-11Va Percy2

In.09

V1 input

In.08 In.10

Inverts the direction of rotation. Set this code to 1 (Yes) if you need the motor to

IN-16 V1 Invertin : . .
6 erting run in the opposite direction from the current rotation.

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
IN-17V1Quantizing | 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.

-
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Code Description

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 (60Hz), the
output frequency will increase or decrease by 0.6Hz per 0.1V difference.

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

dlseq

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

(ripple)

Output
frequency (Hz)

M
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Q
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o

12}

0647~

0.025 0.1 0.2 9.925 10

Analog input (V)

0.075 0.175 9.975
[V1Quantizing]

4.2.3.2 Setting a Frequency Reference for -10-10V Input

Set the Frq (Frequency reference source) code in the Operation group to 2 (V1), and then set code
06 (V1 Polarity) to 1 (bipolar) in the Input Terminal group (IN). Use the output voltage from an
external source to provide input to V.
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o—N)

V1

T

™M

[Va terminal wiring]

Forward ireq uency

-10 ~ 0V

0~10V

Reverse frequency
[Bipolar input voltage and output frequency]

>
Input voltage

Code Name ‘ LCD Display ParameterSetting Setting Range
DRV |07 Frequency reference FreqRefSrc |2 Vi 09 )
source
Frequency at maximum | Freqat
o1 . 60.00 o—Max Frequency |Hz
analog input 100%
o5 | Viinput monitor ViMonitor |o.00 0.00~12.00V \%
06 |Vipolarity options ViPolarity |1 Bipolar 0~1 -
Vi minimum input Vi-voltxa |o.00
12 10.00~0.00V \
. voltage
\% ini Vi-Percyil |0.00
13 1 output at minimum Yy 100.00-0.00% %
voltage (%)
Vaimaximum input V1-Voltx2 |-10.00
14 -12.00 ~0.00V \Y
voltage
i Vi-P -100.
15 V1 output at maximum 1-Percy2 |-100.00 100.00-0.00% %
voltage (%)
® | LSIs
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Rotational Directions for Different Voltage Inputs

Command/ Input voltage
Voltage Input o~10V -10~0V
FWD Forward Reverse
REV Reverse Forward

-10-10V Voltage Input Setting Details

Code Description

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

As an example, if the minimum input voltage (at V1) is set to -2 (V) with 10%
output ratio, and the maximum voltage is set to -8 (V) with 80% output ratio
respectively, the output frequency will vary within the range of 6 - 48 Hz.
Vlinput
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IN-14 IN-12
-8Vi -2V

IN-12 V1- volt x1~ 2
IN-15V1- Percy2

IN-13

______________________ 48Hz [|N-15

Frequency reference
For details about the o—10V analog inputs, refer to the code descriptions IN-08 V1
volt x1—IN-11V1 Perc y2 on page 74.
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4.2.3.3 Setting a Reference Frequency using Input Current (12)

You can set and modify a frequency reference using input current at the 12 terminal after selecting
current input at SW4. Set the Frq (Frequency reference source) code in the Operation group to 5 (12)
and apply 4—20mA input current to I2.

Group |Code Name | LCD Display | Parame
Frequency reference
DRV o7 q y FreqRefSrc 5 12 0~9 -
source
Frequen .
q}Je cyat o~Maximum
o1 | maximum analog Freqat100% | 60.00 Hz
. Frequency
input
50 |l2input monitor 12 Monitor 0.00 0.00~24.00 mA
12 input filter time ,
52 12 Filter 10 0~10000 ms
constant
[2 minimum input
53 P 12 Curr x1 4.00 0.00~20.00 mA
current
[2 output at minimum
IN 12 Percya 0.00 0~100 %
54 current (%) 4 0
[2 maximum input
55 12 Curr x2 20.00 0.00~24.00 mA
current
[2 output at maximum
56 P I2 Percy2 100.00 0.00~100.00 %
current (%)
[2 rotation direction .
61 . [2 Inverting o No 0~1 -
options
. - 0.00%,
62 |l2Quantizing level [2Quantizing | 0.04 %
0.04~10.00

* Quantizing is disabled if ‘0’ is selected.

Input Current (I12) Setting Details

Code Description

Configures the frequency reference for operation at the maximum current (when
IN-56 is set to 100%).

*  IfIN-o1is set to 40.00Hz, and default settings are used for IN-53-56, 20mA
IN-o1 Freq at 100% input current (max) to 12 will produce a frequency reference of 40.00Hz.

*  IfIN-56is set to 50.00 (%), and default settings are used for IN-01 (60Hz)
and IN-53-55, 20mA input current (max) to |2 will produce a frequency
reference of 30.00Hz (50% of 60Hz).

IN-50 12 Monitor Used to monitor input current at |2.

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

IN-52 12 Fil i
5212 Filter frequency based on the input current at [2.

-
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Code Description

IN-53
IN-56

12 Curr xa~
[2 Percy2

IN-56

IN-54

Frequency Reference

IN-55

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

12 Input

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

4.2.4 Setting a Frequency Reference with Input Voltage (Terminal I2)

Set and modify a frequency reference using input voltage at 12 (V2) terminal by setting SW2 to V2.

Set the Frq (Frequency reference source) code in the Operation group to 4 (V2) and apply o—12V

input voltage to 12 (=V2, Analog current/voltage input terminal)

displayed when |2 is set to receive current input (Frq code parameter is set to 5).

Parameter

Codes IN-.35—47 will not be

Code Name LCD Display Setting Range Unit
DRV |07 Frequency reference FreqRef Src 4 V2 09 )
source
35 |V2inputdisplay V2 Monitor 0.00 0.00~12.00 \
37 V2input filter time V2 Filter 10 0~10000 msec
constant
38 | MinimumV2input voltage | V2 Volt x1 0.00 0.00~10.00 \
5 —e
39 Outputds at minimum V2 V2 Percy1 0.00 0.00~100.00 %
IN voltage
Maxi .
40 aximumV2input V2Volt x2 10.00 0.00~10.00 \
voltage
5 .
41 Outputte at maximum V2 V2 Percy2 100.00 0.00~100.00 %
voltage
46 IrTvert.V2 rotational V2 Inverting o |No 0~1 -
direction

LSis | &
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Parameter
Setting
V2 Quantizing |0.04

Group Code Name LCD Display

Setting Range

47 | V2quantizing level 0.00%, 0.04~10.00 | %

* Quantizing is disabled if ‘o’ is selected.

4.2.5 Setting a Frequency with Tl Pulse Input

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

DRV |07 Frequencyreferencesource | FreqRefSrc 9 |Puse |o~9 -
o Freque.ncyatmaxmum Freqat 100%6 6000 0.00-Maximum Ly
analoginput frequency
g1 | Pulseinputdisplay TIMonitor 0.00 0.00~50.00 kHz
92 Tlinputfittertime constant | TIFilter 10 0~9999 msec
93 Tlinputminimum pulse TIPlsxa 0.00 0.00~32.00 kHz
IN 9% OutputyatTiminimum TIPercya 0.00 0.00~100.00 %
pulse
95 Tlinputmaximum pulse TIPlsx2 32.00 0.00~32.00 kHz
96 |(3)ulsel oatTimaximum TIPercy2 100.00 0.00~100.00 %
97 InvertTidirection of rotation | TlInverting o [No |oa -
98 | Tlquantizinglevel TIQuantizing 0.04 0.00%,0.04~10.00 %

*Quantizing is disabled if ‘0’ is selected.

TI Pulse Input Setting Details

Code Description

IN-o1 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.g6.

* IfIn.o1is setto 40.00 and codes In.93—96 are set at default, 32kHz input to
Tlyields a frequency reference of 40.00Hz.

* IfIn.g6is setto 50.00 and codes In.o1, In.g3—95 are set at default, 32kHz

input to the Tl terminal yields a frequency reference of 30.00Hz.
Displays the pulse frequency supplied at Tl.

% | LSIs
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Code Description

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

IN-g2TTI Fifter the pulse frequency is supplied in multiple steps).
Configures the gradient level and offset values for the output frequency.
Frequency reference
IN-96
IN-93TI Pls xa~

IN-96 Tl Perc y2
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IN-94

'

R
] !
' '

- = Tlinput
IN-93 IN-95

IN-g7 Tl Inverting~

IN-8TI Quantizing Identical to IN-16—17 (refer to IN-16 V1 Inverting/IN-17.V1 Quantizing on page 74)

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 in the DRV group to 6 (Int 485) and use the RS-485
signal input terminals (S+/S-/SG) for communication Refer to

SF X HES 2 = glaLct 2F! X HEe ¥ = lEgLUChonpage 2F!

M7 Holxlo] UX| EELICE,

S

DRV |o7 Frequency reference source FreqRefSrc 6 |Int48s 0~9 -
Integrated RS-485
o communication inverteriD Int855tID ) * 250 )
0 | ModBusRTU
Integrated communication 2 |LSInv48s5 -
oM | o2 protocol Int485Proto 4 | BACnet 0-2
5 | Metasys-N2
- Q;ceegdrated communication ntu8sBauR |3 | gboobps o8 ]
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o4

Integrated communication
frame configuration

Int485Mode

o |D8PN/S1
1 D8/PN/S2
2 | D8PE/S1
3 | D8POSL

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.

)

-

o) Keypad-1
1 Keypad-2
2 Vi
Frequencyreference 4 V2
DRV FreqRefS -
7 source FeqREISIe 5 2 9
6 Int 485
7 FiedBus
9 Pulse
N |6 Pxterminal PxDefine(Px:P1-P7) AnalogHold | o~ .
e configuration 3 >
Frequency reference
Operating frequency ;
Px

Run command

4.4 Changing the Displayed Units (HzeRpm)

You can change the units used to display the operational speed of the inverter by setting Dr. 21
(Speed unit selection) to o (Hz) or 2 (Rpm). This function is available only with the LCD keypad.
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Group Code \Name LCD Display  Parameter Setting Setting Range \Unit
i Hz Displ
DRV |21 Speedunit HzRpmSel 2Py 0-1 :
selection 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 o uses the frequency reference source set with the Frq code in the DRV group. Px
terminal parameter values 7 (Speed-L), 8 (Speed-M) and g (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.
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Group Code Name LCD Display | Parameter Setting SettingRange Uit

BAS | 50-56 Multi-step Step Freq - 1-7 ) oo—Maximum Hy
frequency 1~7 frequency
. ' 7 |Speed-L -
Px terminal Px Define(Px: —
65-72 configuration P1~P7) 8 | Speed-M 0-52 —
IN 9 9 |Speed-H -
89 MUItI_S.teP command InCheckTime 1 1~5000 ms
delay time

Multi-step Frequency Setting Details

Description

BAS Group 50~56 | Configure multi-step frequency 1—7.
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IN-65~71 Px Define

Code Description

Choose the terminals to setup as multi-step inputs, and then set the relevant
codes (In.65-69) to 7(Speed-L), 8(Speed-M), or 9(Speed-H).

Provided that terminals P5, P6 and P7 have been set to Speed-L, Speed-M and
Speed-H respectively, the following multi-step operation will be available.

2

Step 0

P3| [ | [
Pa_ | — —
P5_ | s R
HP O —
RX —
[An example of a multi-step operation]
Speed Fx/Rx P7 P6 Ps
o v - - -
1 v - v
2 v v -
3 v i v v
4 v v - -
s v v - v
6 v v v .
7 v v v v

IN-89 InCheck Time

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

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

Various devices can be selected as command input devices for the H1oo inverter. Input devices
available to select include keypad, multi-function input terminal, RS-485 communication and field
bus adapter.

Group Code Name \ LCD Display \ Parameter Setting \ SettingRange  Unit
o |Keypad
1 |Fx/Rx-1
2 | Fx/Rx-2
DRV |06 Command Source |Cmd Source 0~5 -
3 |Int485 -n
4 |Field Bus 8
5 | TimeEvent b=
=
]
w0

4.6.1 The Keypad as aCommand Input Device

To use the keypad as the command source, press the [AUTO] key to enter AUTO mode. Set DRV-
06 to o (Keypad) to select the keypad as the command source and set the operation direction at
DRV-o02 (Keypad Run Dir).

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

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

group Code  Name \ LCD Display  ParameterSetting  Setting Range \ Unit
DRV |06 Command source | Cmd Source ) KeyPad |o-~5 -

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

the drv (command source) code in the Operation 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.

LSis | &
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Group Code \ LCD Display Parameter Setting SettingRange Unit
IN 02 Operation direction Keypad Run Dir o Reverse o1 i
for Keypad 1 | Forward
DRV 06 Command source Cmd Source 1 Fx/Rx-1 0~5 -
Px terminal 1 Fx
IN ~ . Px Define(Px: P1~ P ~ -
65~71 configuration x Define(Px: P1~ Py) 5 Ry 0~52

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

Code Description

DRV-06Cmd Source | Set to 1(Fx/Rx-1).

Assign a terminal for forward (Fx) operation.

IN-65~71 Px Defi
ST7LFXDEtne Assign a terminal for reverse (Rx) operation.

Frequency reference

X e el
RX ——

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
the drv (command source) code in the Operation 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 Fxinput as a run
command, and an Rx input to change a motor’s rotation direction (On-Rx, Off-Fx).

Group Code  Name LCD Display Parameter Setting :::'Zg
DRV | 06 |Commandsource |Cmd Source 2 | Fx/Rx-2 0~5 -
Px terminal ) 1 |Fx
IN | 65~71 configuration Px Define (Px: P1~ P7) . 0~52 -

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

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 /\

EX e
RX o

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 the drv
(command source) code in the Operation 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 Sq terminals at the terminal block. For more details, referto_ 2! &= HEg ¥

T HaLch 27 HZE fEs e = YaUChpage 2F MA L7} Ho|x|o] RIX|

gr&Lch
Code Name LCD Display Parameter Setting
DRV |06 |Command source Cmd Source 3 |Int485 0~§ -
I —
o1 i::c/ee?{:;cle; communication Int485StID 1 1~250 -
02 Integrated communication Int485 Proto 0o |ModBusRTU |o-~5 -
COM protocol
Integrated communication
03 speed Int485 BaudR 3 |9600 bps 0~8 -
I —
04 f:;?;aszii;ommumcatlon Int485 Mode o |[D8/PN/S1 |o0~3 -

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 LCD keypad when direction prevention is configured, will cause the
motor to decelerate to oHz and stop. The inverter will remain on.
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Group Code Name LCD Display  Parameter Setting SettingRange  Unit
o |None

ADV |og |Runpreventionoptions |RunPrevent |1 |ForwardPrev |o~2 -
2 | Reverse Prev

Forward/Reverse Run Prevention Setting Details

Code Description

Choose a direction to prevent.
Setting Description
ADV-og Run 0 None Do not set run prevention.
Prevent 1 Forward Prev Set forward run prevention.
2 Reverse Prev Set reverse run prevention.

4.8 Power-on Resume

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

Terminal block input as the command source

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

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

DRV |06 |Command source Cmd Source 1,2 Px/Rx-1 01 0~5 -
Fx/Rx-2

ADV |10 Power-on run Power-onRun |1 |Yes 0~1 -
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Inputpower e .
Frequency
Ad.10=0 Ad.10=1
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To enable power-on resume, set COM-g6 (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-g6 (PowerOn Resume) is set to ‘Yes', the inverter starts
operating based on these settings as soon as the power supply resumes.

Group Code Name ‘ LCD Display ‘ Settings
3 |Int485g
DRV |06 |Command source Cmd Source 0-5 -
4 | Field Bus
o |No
COM |96 Power-on resume PowerOn 0-1 -
Resume 1 | Yes

Note

»  Toprevent a repeat fault trip from occurring, set CON-71 (speed search options) bit 2 equal to 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.
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@ Caution

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

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-o09) 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-o9 that decreased after a restart reverts to the original setting value if successful
operation continues for certain period of time.

Group\ Code Name \ LCD Display \ ParameterSetting  SettingRange  Unit
DRV |06 Command source Cmd Source |1 Fx/Rx-1 0~§ -

08 |Resetrestart setup RST Restart |00 00~11 Bit
PRT |og |No. of auto restart Retry 6 0~10 -

Number

10 |Autorestartdelaytime |RetryDelay |5.0 0.1~600.0 sec
Frequency_‘ . _‘
Reset i —
Run cmd p s _ e

Pr.08=0 Pr.08=1

-
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Note

* To prevent a repeat fault trip from occurring, set CON-71 (speed search options) bit 2 equal to 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
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Use caution when operating the inverter with Power-on Run enabled as the motor will begin rotating
when the inverter starts up.
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4.10 Setting Acceleration and Deceleration Times

4.10.1 Acc/DecTime 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 o (Max Freq).

Acceleration time set at the ACC (Acceleration time) code in the Operation group (dr.o3in an LCD
keypad) refers to the time required for the inverter to reach the maximum frequency from a
stopped (oHz) state. Likewise, the value set at the DEC (deceleration time) code in the Operation
group (dr.o4 in an LCD keypad) refers to the time required to return to a stopped state (oHz) from
the maximum frequency.

Unit

 Parameter Setting

Group Code Name

LCD Display Setting Range

03 Acceleration time AccTime 20.0 0.0~600.0 sec
DRV |o4 Deceleration time DecTime 30.0 0.0~600.0 Sec

20 Maximum frequency | Max Freq 60.00 40.00~400.00 |Hz

08 Acc/Decreference RampTMode |o Max Freq 0~1 -
BAS frequency

09 Time scale Time scale 1 0.15eC 0~2 -
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Acc/Dec Time Based on Maximum Frequency — Setting Details

Code Description

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

Configuration Description

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

) Delta Freq Set the Acc/Dec time based on operating
frequency.

If, for example, maximum frequency is 60.00Hz, the Acc/Dec times are set to 5

BAS-08 RampT seconds, and the frequency reference for operation is set at 30Hz (half of 60Hz),
Mode the time required to reach 30Hz therefore is 2.5 seconds (half of 5 seconds).
Max. Freq. |--------gm-mommeineeoee
Frequency
Runcmd |
— «—
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-0g Time scale Configuration Description
o) 0.015€ec Sets 0.01 second as the minimum unit.
1 0.15ec 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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4.10.2Acc/Dec Time Based on Operation Frequency

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

Group Code Name | LCD Display Settings 'Range Unit
03 Acceleration time AccTime 20.0 0.0 - 600.0 sec
DRV —— "
04 Deceleration time DecTime 30.0 0.0 - 600.0 sec
BAS |08 |Acc/Decreference RampTMode |1 | Delta Freq 0-1 -

Acc/Dec Time Based on Operation Frequency — Setting Details

noo
2o
Code Description =i
=
Set the parameter value to 1 (Delta Freq) to set Acc/Dec times based on Maximum x
frequency.
Configuration Description
o Max Freq Set the Acc/Dec time based on Maximum
frequency.
1 Delta Freq Set the Acc/Dec time based on Operation
frequency.

BAS-08 Ramp T
Mode If Acc/Dec times are set to 5 seconds, and multiple frequency references are used in

the operation in 2 steps, at 10Hz and 30 Hz, each acceleration stage will take 5
seconds (refer to the graph below).
Frequency 30Hz

Run cmd

> >
5 sec 5 sec

4.10.3Multi-step Acc/Dec Time Configuration

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

Group Code \ Name \ LCD Display \ Parameter Setting \ Setting Range Unit
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Code \ Name \ LCD Display \ Parameter Setting \ Setting Range
03 Acceleration time AccTime 20.0 0.0~600.0 sec
DRV Decel - -
04 ecelerationtime DecTime 30.0 0.0~600.0 sec
Multi-step AccTime1~7 | XXX 0.0~600.0 sec
- acceleration/Decelera
BAS  |70-83 L DecTime1~7 |x.xx 0.0~600.0 sec
tion timea—y
. . XCEL-L
65-71 Px terminal Px Define E XCEL-M 0-52
) igurati :P1-P - - -
. configuration (Px: P1~P7) 3 |XCELH
89 Multl-s.tep command InCheckTime |1 1~5000 ms
delay time

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

Code Description

BAS-70~82 Set multi-st leration ti
AaeTliR et multi-step acceleration time1—7.
BAS-71~83 . S
SecTireas Set multi-step deceleration timei—.
Choose and configure the terminals to use for multi-step Acc/Dec time inputs
Configuration Description
1 XCEL-L Acc/Dec command-L
12 XCEL-M Acc/Dec command-M
13 XCEL-H Acc/Dec command-H
IN-65~71

PxDefine|(P1-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 P4 and P5 terminals are set as XCEL-L and XCEL respectively,
the following operation will be available.
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Code Description

—
DD
o n
(o a'
Acc/Dec time P7 P6 c
0 - - x
1 5 v
> v :
3 v v

[Multi-function terminal P6, P7 configuration]

Set the time for the inverter to check for other terminal block inputs. If IN-89
is set to 100ms and a signal is supplied to the P6 terminal, the inverter
searches for other inputs over the next 200ms. When the time expires, the
Acc/Dec time will be set based on the input received at P6

IN-89 In Check Time

4.10.4Configuring 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.

. Parameter .
N .
Group |Code Name LCD Display Setting Setting Range
e 03 Acceleration time AccTime 10.0 0.0~600.0 sec
04 Deceleration time DecTime 10.0 0.0~600.0 sec
70 MUItI_SteP acceleration AccTime-1 20.0 0.0~600.0 sec
timea
BAS Multi-step decelerati
71 . Ulti-step deceleration DecTime-1 20.0 0.0~600.0 sec
timea
Acc/Dec time switch )
ADV |60 frequency XcelChange Fr |30.00 o—Maximum Hz

—
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Farameter Setting Range Unit

Group | Code Name LCD Display

Setting
frequency

Acc/Dec Time Switch Frequency Setting Details

Code Description

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 configured gradient level, configured for the ACC and dEC codes, 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.

Code Name LCD Display  Parameter Setting | Setting Range Unit
BAS |08 |Acc/Decreference RampTmode |[o |[MaxFreq |o~1 -
01 Acceleration pattern AccPattern |0 |Linear -
0~1 —
02 Deceleration pattern DecPattern |1 |S-curve - ;.!" g
- o u
03 > CUI.‘Ve Accstart Acc S Start 40 1~100 % E' N
gradient 3
ADV o4 |S-curve Accend gradient | AccS End 40 1~100 % 4
05 S-cu.rve Decstart DecS Start 40 1~100 %
gradient
06 S-cu.rve Decend DecSEnd 40 1~100 %
gradient

Acc/Dec Pattern Setting Details

Code Description

ADV-03 Acc S Start

Sets the gradient level as acceleration starts when using an S-curve, Acc/Dec
pattern. Ad. o3 defines S-curve gradient level as a percentage, up to half of total
acceleration.

If the frequency reference and maximum frequency are set at 6oHz and ADV-03 is
set to 50%, ADV. 03 configures acceleration up to 30Hz (half of 60Hz) The inverter
will operate S-curve acceleration in the o0-15Hz frequency range (50% of 30Hz).

Linear acceleration will be applied to the remaining acceleration within the 15—
30Hz frequency range.

ADV-04AccS 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 60Hz and
ADV.o4 is set to 5o%, setting ADV o4 configures acceleration to increase from
30Hz (half of 60Hz) to 60Hz (end of acceleration). Linear acceleration will be
applied within the 30-45Hz frequency range. The inverter will perform an S-curve

acceleration for the remaining acceleration in the 45—-60Hz frequency range.

ADV-o5 Dec S Start

Sets the rate of S-curve deceleration. Configuration for codes ADV.o5 and ADV.o6
may be performed the same way as configuring codes ADV.o03 and ADV.o4.
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Code Description
ADV-06 Dec S End

Frequenc
Run cmd

'Acc. time! :Dec. time
' —> >

[Acceleration / deceleration pattern configuration]

Frequency
A
60HZ | ..o R Freq. reference
A0Hz | ..l N
30Hz | ... e 1/2 of Freq. reference
15Hz
. . . . — » Time
— —> — —>
S-curve acceleration S-curve deceleration
Acceleration Deceleration
A A
60Hz | . 60Hz|
S-curve acc. t S-curve dec.
40Hz - Ve 40HzZ -\
30Hz |/ t- - S-curve acc. 30Hz| \f S-curve dec.
15Hz . 15Hz
» Time

p Time

[Acceleration / deceleration S-curve parrten configuration]

wo | LSS




Learning Basic Features

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.

dlseq

@ Caution

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

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

Group Code ‘Name ‘LCD Display ParameterSetting  SettingRange  Unit
IN 65~7 | Pxterminal Px Define(Px: P1~P7) |14 XCELStop |o~52 -
1 configuration
Frequencv/_./_\ﬂ\
Px I =
Runcmd )
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4.13 V/F (Voltage/Frequency) Control

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

4.13.1Linear V/F Pattern Operation

AlinearV/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.

LCD Display Parameter Setting SettingRange  Unit
IN o9 | Controlmode Control Mode ) V/[F 0~1 -
18 Base frequency |Base Freq 60.00 30.00~400.00 |Hz
19 Startfrequency | Start Freq 0.50 0.01~10.00 Hz
BAS (o7 V/[F pattern V/F Pattern 0 ‘ Linear 0~3 -

Linear V/F Pattern Setting Details

I W 7Is Y

Sets the base frequency A base frequency is the inverter’s output frequency
DRV-18 Base Freq |when 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 (oHz).

Base Freq- ;
DRV-19 Start F |
97T Frequency Start Freq.-/

Inverter’s

rated voltage| ‘
Voltage '

Run cmd
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4.13.2 Square Reduction V/F pattern Operation

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

Group Code ‘Name LCD Display ‘ Parameter Setting SettingRange  Unit
1 Square

BAS 07 V/F pattern V/F Pattern 0~3 -
3 Square2

Square Reduction V/F pattern Operation - Setting Details

Code Description

o)
)
LN
o)

—
()]
Sets the parameter value to 1(Square) or 3(Square2) according to the load’s start 8
characteristics. c
Setting Function x
BAS-07V/JF Pattern || % Square The inverter produces output voltage proportional to 1.5
square of the operation frequency.
3 Square2 | Theinverter 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

4.13.3User V/F Pattern Operation

The H1oo inverter allows the configuration of user-defined V/F patterns to suit the load
characteristics of special motors.

Group ‘ Code ‘ Name ‘ LCDDisplay  ParameterSetting Setting Range
07 V/F pattern V/F Pattern 2 03 0~3 -
BAS |4 User Frequency:r |UserFreqi |15.00 o—Maximum frequency |Hz
42 UserVoltage1 UserVolt 1 25 0-100% %
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Group ‘ Code ‘ Name LCD Display  ParameterSetting Setting Range
43 User Frequency2 |UserFreq2  |30.00 o—Maximum frequency |Hz
4t UserVoltage2 UserVolt 2 5o 0-100% %
45 User Frequency3 |User Freq3 45.00 o—Maximum frequency | Hz
46 UserVoltage3 UserVolt 3 75 0-100% %
47 User Frequencys |UserFreqs | ZICH Sl o—Maximum frequency |Hz
48 UserVoltages UserVolt 4 100 0-100% %

User V/F pattern Setting Details

Description

BAS-41 User Freq 1 ~ Set the parameter values to assign arbitrary frequencies (User Freq 1—4) for start

BAS-48 UserVolt 4 and maximum frequencies. Voltages can also be set to correspond with each
frequency, and for each user voltage (User Volt 1-4).

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 o it will be based on the input voltage.

Output voltage
100% |-~ .
BAS-48 [~
BAS-46 |- : l 5

’ Linearé
BAS-44 |-+ o UVIF
BAS-42

Start freq. BAS-41 BAS-45 I Base freq. Frequency
BAS-43 BAS-47

O Caution
* When a normal induction motor is in use, care must be taken not to configure the output

pattern away from a linear V/F pattern. Non-linear V/F patterns may cause insufficient motor
torque or motor overheating due to over-excitation.

* When auserV/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

4.14.1Manual 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

Code ‘ Name LCD Display  Parameter Setting Setting Range s
15 | Torque boost options | Torque Boost |o Manual 0~1 - g -

DRV |16 |Forwardtorque boost |FwdBoost 2.0 0.0~15.0 % g o
17 Reverse torque boost | Rev Boost 2.0 0.0~15.0 % 3

Manvual Torque Boost Setting Details

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

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

Voltage
100%;-------- —— without torque boost
Fwd
torqueboost| .~ N
________________________ Time
Rev
torque boost
[\ S
RX | —

@ Caution

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

4.14.2Auto Torque Boost
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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. Referto 25! &= ¢HES &2 & U&LICH AutoTorque Boost: 2 /! &X #HES

& =+ &Lt onpage 2F! MZW|7F HO|E|o] UK| E&LICE.

Group Code Name \ LCDDisplay  ParameterSetting Setting Range
DRV |15 torque boost mode Torque Boost |1 Auto1 0~2 -
BAS |20 auto tuning AutoTuning |3 |Rs+Lsigma |0-~3 -

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

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

LCD Display  Settings

DRV 15 Torque boost mode | Torque Boost |2 |Auto2 0~2 -
Auto torque boost e
CON 21 filter gain ATBFiltGain |10 1-9999 msec
CON 22 Auto toqu{e boost ATBVolt Gain |100.0 0-300.0 %
voltage gain
ADM
Frequency| | .
Voltage
f
Runcmd [T
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4.15 OutputVoltage 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 o, the inverter corrects the output voltage based on the

input voltage in the stopped condition. If the frequency is higher than the base frequency, when the
input voltage is lower than the parameter setting, the input voltage will be the inverter output
voltage

Group \ Code \ Name \ LCD Display \ Parameter Setting \ Setting Range

BAS |15 Motor rated voltage | Rated Volt o) 0, 170~480 \Y
Output voltage

480V |- ,

170V [~ !

Base freq. Output freq.

LSis | 107
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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.

4.16.1Acceleration Start

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

Group \Code \ Name LCD Display \ Parameter Setting \Setting Range
ADV |o7 Start mode Start mode o) Acc 0~1 -

4.16.2Start 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.

Code | Name LCDDisplay ~ ParameterSetting Setting Range
o7 |Startmode StartMode |1 |Dc-Start 0~1 -
ADV |12 |Start DCbrakingtime Dc-Start Time | 0.00 0.00~60.00 sec
13 |DClnjection Level DclnjLevel |50 0~200 %
ADM
Frequency I [

t

Voltage iiiiiiliiil """""""""" ADV-13

R_

@ 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
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4.17 Stop Mode Setting

Select a stop mode to stop the inverter operation.

4.17.1Deceleration Stop

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

Group \ Code \ Name \ LCD Display \ Parameter Setting SettingRange  Unit glg
ADV |08 |Stopmode Stop Mode 0 Dec 0~4 - - %
=
1
w0
Frequency .
Runemd o)

—>
Deceleration time

4.17.2Stop After DC Braking

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

Group | Code | Name LCD Display ::;;r:;ter SettingRange  Unit
08 |Stopmode Stop Mode 0 |Dec  |o~4 -
Output block time before _
14 braking Dc-BlockTime | o0.00 0.00~60.00 sec
AR 15 DCbraking time Dc-BrakeTime  |1.00 o~60 sec
16 DC braking amount Dc-Brake Level |50 0~200 %
17 DCbraking frequency Dc-Brake Freq | 5.00 0.00~60.00 Hz
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DC Braking After Stop Setting Details

Code Description

Set the time to block the inverter output before DC braking. If the inertia of the load
is great, or if DC braking frequency (ADV.17) is set too high, a fault trip may occur
due to overcurrent conditions when the inverter supplies DC voltage to the motor.
Prevent overcurrent fault trips by adjusting the output block time before DC
braking.

ADV-14 Dc-Block
Time

ADV-15 Dc-Brake
Time

ADV-16 Dc-Brake |Setthe amount of DC braking to apply. The parameter setting is based on the rated
Level current of the motor.

Set the frequency to start DC braking. When the frequency is reached, the inverter
starts deceleration. If the dwell frequency is set lower than the DC braking

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

ADV-17 Dc-Brake

A frequency, dwell operation will not work and DC braking will start instead.
ADV-14 ADV-15
ADV-17[ O~ R
Frequend/
Voltage | __
Current L et -¥ ADV-16
I 4
Run cmd
O Caution

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

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

4.17.3Free Run Stop

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

Group \Code \Name \LCD Display ~ ParameterSetting Setting Range
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Group \Code \Name \LCDDispIay Parameter Setting Setting Range

ADV |08 Stop Method Stopmode |2 Free-Run |o~4 -
Frequency,

voltage i

@ 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

4.17.4Power 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.

Giou Code  Name LCD Display  Parameter Setting SettingRange  Unit
ADV |08 Stop mode StopMode |4 Power Braking |o~4 -
® 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
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priority over stall prevention. In other words, when both bit 3 of PRT-5o (stall prevention and flux
braking) and ADV-8 (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.

4.18 Frequency Limit

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

4.18.1Frequency Limit Using Maximum Frequency and Start Frequency

Group Code | Name LCDDisplay  ParameterSetting Setting Range
L Start frequency Start Freq 0.50 0.01~10.00 Hz
20 |Maximumfrequency | Max Freq 60.00 40.00~400.00 Hz

Frequency Limit Using Maximum Frequency and Start Frequency - Setting Details

Code Description

Set the lower limit value for speed unit parameters that are expressed in Hz or
DRV-19Start Freq |rpm. Ifaninput frequency is lower than the start frequency, the parameter value
will be 0.00.
Set upper and lower frequency limits. All frequency selections are restricted to
frequencies from within the upper and lower limits.
DRV-20 Max Freq . . . L .

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

Group Code \ Name \ LCD Display  ParameterSetting Setting Range Unit
24 Frequency limit Freq Limit 0 No 0~1 -
ADV - .
25 Frequency lower limit FreqLimit Lo |0.50 0.0—-maximum Hz
value frequency
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Group Code  Name LCDDisplay ~ ParameterSetting Setting Range
26 Frequency upper limit Freq Limit Hi Maximum m|n|.mum— Hy
value . frequency maximum
frequency

Frequency Limit Using Upper and Lower Limit Frequencies - Setting Details

Code Description

The initial setting is o(No). Changing the setting to 1(Yes) allows the setting of
frequencies between the lower limit frequency (ADV.25) and the upper limit

3 .. T
ADV-24 FreqLimit frequency (ADV.26). When the setting is o(No), codes ADV.25 and ADV.26 are g -
not visible.. en
ADV-25 Freq Limit . . . @
Lo Set an upper limit frequency to all speed unit parameters that are expressed in (2
. Hz or rpm, except for the base frequency (DRV.18). Frequency cannot be set
ADV-26 Freq Limit higher

Hi

— without upper / lower limits

Frequency

Max. Frequency

Upper limitf------------ oo /

Lower limit

| 10V V1 (voltage input)
0 " 20mA | (current input)

@ 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-1g (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-120 (Max Freq)
becomes the maximum frequency.
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4.18.3Frequency Jump

Use frequency jump  to avoid mechanical resonance frequencies  Jump through frequency bands
when a motor accelerates and decelerates. 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

Code \Name LCD Display \ParameterSetting \Setting Range
27 Frequency jump JumpFreq |o 01 o~1 -
Jump frequenc 0.00-Jump frequenc
28 ump . qu Y JumplLo1 |10.00 U .p q i Hz
lower limit1 upper limit 1
| ; Jump frequency lower
29 ump |.'eq.uency JumpHi1 |15.00 limit 2—-Maximum Hz
upper limita
frequency
Jump frequenc 0.00-Jump frequenc
30 ump . qu Y JumpLo2 |20.00 . .p q i Hz
lower limit 2 upper limit 2
ADV | ; Jump frequency lower
31 ump irequency JumpHi2 |25.00 limit 2-Maximum Hz
upper limit 2
frequency
Jump frequency 0.00—-Jump frequency
32 lower limit 3 Jumplo3 30.00 upper limit 3 Hz
Jump frequency lower
Jump frequency ] H limit 3—Maxi H
33 upperlimit3 umpHi3 |35.00 imit 3-Maximum z
frequency
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Frequency

510V V1(voltage input)
"20mA  I(current input)

Run cmd e e

— when the frequency reference decreases

/l_/ — when the frequency reference increases

4.19 2" Operation Mode Setting

dlseq

M
0}
Q
~t
o
—
]
w0

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.

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

Code | Name | LCD Display ParameterSetting Setting Range

06 Command source Cmd Source 1 Fx/Rx-1 |0~5 -
DRV Frequency reference

o7 source Freq Ref Src 2 Vi 0~9 -

o4 2™ Command source Cmd 2nd Src ) Keypad |o~5 -
BAS 2™ Frequency reference -

05 auency Freq2nd Src 0 KeyPad 0~9 -

source 1
IN 65~71 | Pxterminal configuration PxDefine 17 2nd 0~52 -
(Px: P1~P7) Source

2nd Operation Mode Setting Details

Code Description

If signals are provided to the multi-function terminal set as the 2™ command
source (2nd Source), the operation can be performed using the set values from
BAS-04 Cmd 2nd Src | BAS-04-05 instead of the set values from the drv and Frq codes in the Operation
BAS-o5 Freq 2nd group.

Src 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 2™ 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 2™ command. Before shifting input to the multi-function terminal, ensure that the

2™ command is correctly set. Note that if the deceleration time is too short or inertia of the load is
too high, an overvoltage fault trip may occur.

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

4.20 Multi-function Input Terminal Control

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

\ LCD Display  ParameterSetting | Setting Range | Unit

85 Multi-function input terminal |DIOnDelay |10 0~10000 msec
On filter

86 Multi-function input terminal | DIOff Delay |3 0~10000 msec

IN Off filter

87 Multi-function input terminal | D|NC/NO Sel | 000 0ooo* . .
selection

90 Multi-function input terminal | D| Status 000 0000* . .
status

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

Multi-function Input Terminal Control Setting Details

Code Description

IN-85 DI On Delay, | If the input terminal’s state is not changed during the set time, when the terminal
IN-86 DI Off Delay | receives an input, it is recognized as On or Off.

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

numbered P1-P7, from right to left.

-
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Code Description

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

LCD keypad H E

IN-go DI Status

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

Terminals are numbered P1—P7, from right to left

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

LCD keypad H E
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5 Learning Advanced Features

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

Advanced Tasks Descripton . Ref
Use the main and auxiliary frequencies in the predefined formulas to
Auxiliary frequency | create various operating conditions. Auxiliary frequency operation is 118
operation ideal for Draw Operation* as this feature enables fine-tuning of p-112
operation speeds.
p.2 !
Co . . AHZtT|7}
Jog operation is a kind of a manual operation. The inverter operates | —
Jog operation to a set of parameter settings predefined for Jog operation, while %ol z|0q
the Jog command button is pressed. ol
x|
f&LIct
Ub-down operation Uses the upper and lower limit value switch output signals (i.e. 1
P P signals from a flow meter) as Acc/Dec commands to motors. P-125
wire operation 3-wire operation is used to latch an input signal. This configuration is 196
3 P used to operate the inverter by a push button. p-125
This safety feature allows the inverter’s operation only after a signal
Safety operation is input to the multi-function terminal designated for the safety 1
mode operation mode. This feature is useful when extra care is needed in p-1%7
operating the inverter using the multi-purpose terminals.
Use this feature for the lift-type loads such as elevators, when the
Dwell operation torque needs to be maintained while the brakes are applied or p-129
released.
: . This feature ensures that the motor rotates at a constant speed, by
Slip compensation . . . p-131
compensating for the motor slip as a load increases.
p.2 !
At
PID control provides constant automated control of flow, pressure
PID control provi nstant ay Wi Pressure, - x40 2|04
and temperature by adjusting the output frequency of the inverter. | ————
UX
oesLict
When the inverter operation continues below the PID conditions for
Sleep-wakeup a set time period, the PID reference is automatically raised to extend
p-147

operation

the operation standby time. This keeps the inverter in a standby
(sleep) mode when the demand is very low.

[
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Advanced Tasks Description Ref.
p.2 !
MZ Izt
. Used to automatically measure the motor control parameters to
Auto-tuning o . ),/ P ol z|0q
optimize the inverter’s control mode performance..
UX
oraLich
: Used to maintain the DClink voltage  for as long as possible by
Energy buffering . . .
R controlling the inverter output frequency during power p.160
P interruptions, thus to delay a low voltage fault trip.
p.2 !
Az |7t
Energy saving Used to save energy by reducing the voltage supplied to motors %40| o]
operation during low-load and no-load conditions. ==
AUX|
f&LIcH
p.2F!
Az |7t
Speed search Used to prevent fault trips when the inverter voltage is output while | 1, o|g|oA
operation the motor is idling or free-running. ==
AUX|
f&LIct
p.2 !
L . AHZ} El 7 |.
Auto restart configuration is used to automatically restart the =
Auto restart operation | inverter when a trip condition is released, after the inverter stops &o|Z|o
operating due to activation of protective devices (fault trips). oIX|
AN
ofeLIch
p.2F!
, . . . AHZtT|7}
Used to switch equipment operation by connecting two motorsto | —
Second motor . . x4
SN one inverter. Configure and operate the second motor using the 20| z|oq
P terminal input defined for the second motor operation. oIX|
AN
obLIch
Commercial power . .
cource switdf) Used to switch the power source to the motor from the inverter p-2F!
. output to a commercial power source, or vice versa. 7|7}
operation =

T
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Advanced Tasks Description Ref.
Holx|oq
AUX|
Sr&Lct
p.2 5!
MZ Izt
Cooling fan control Used to control the cooling fan of the inverter. Xo|z|od
UX
f&LIcH
p.2 !
Mzt
Multi-function output | Set standard values and turn On/Off the output relays or multi- %40|E[0
On/Off control function output terminals according to the analog input value. ==
UK
f&LIct
p.2F!
ZHZbT
Regeneration , . . . Mgt
. Used during a press operation to avoid motor regeneration, by x4
prevention for press | . ) : 59| z|0]
. increasing the motor operation speed.
operation. oIX|
AN
f&LIct
Darmper operation Controls the fan motor optimally when a damper is used in the
PErop system. P-159
Lubrication operation Supplies lubricant to the machinery before starting the inverter and 6
P the mechanical system connected to it. P-150
Flow compensation | Compensates for pressure loss in a system with long pipelines. p-159
Displays the amount of energy saved by the use of the inverter,
Energy savings display | compared to when a commercial power source is used withoutan | p.162
inverter.
Pump clean operation Cleans the pumps by removing the scales or deposits that are 6
P P attached to the impeller. p-153
p.2F!
2|7t
Inclination setting for | Sets the initial operating conditions for a pump by adjusting the x40/5]0
operation and stop acceleration and deceleration times. o
UX]
oteLICH

[
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Advanced Tasks Description Ref.
Valve deceleration Prevents possible pump damage that may be caused by abrupt 6
time setting deceleration. P-159
. load-specifi forlight | [ h
Lasdliuiiine Creates oad' specific curves for light load operations and the pump .
clean operation. p-171
Level detection Detects and displays the level set by the user. paz3
p.2F!
AHZ |7t
Pipe breakage . I . .
: Detects breakages in the pipeline during a PID operation. Xo
P— 9 pip 9 P Sl
UX
et&LcH
p.2F!
Mz |7t
. Prevents freezing damage to motors or pumps when they are not
Motor preheating g g Pump Y Ho|z|o
operated.
UR
&Lt
p.2F!
Azt
: Uses the built-in real-time clock (RTC) to operate the inverter
cheduled operation . . . Xo
Sche operatio according to the desired time schedule. 82I=l0]
UX]
oraLict
p.2F!
A7t
Operates the inverter in a way to cope with emergency situations, a7t
Fire mode operation | such as fire, by controlling the operation of ventilation (intake and | 2§0| |04
exhaust) fans.
: Qx|
et&LcH

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
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reference.

LCD Dispaly LCD Display | Parameter Setting

DRV |06 Frequency reference Freq Ref Src o Keypad-1 0~9 -
source
01 Ausiliary frequency Aux Ref Src 1 Va 0~11 -

reference source

Auxiliary frequency
BAS |02 reference calculation AuxCalcType |o M+(G*A) 0~7 -
type

Auxiliary frequency
reference gain

03 AuxRefGain  |100.0 | 100.0 -200.0~200.0 |%

Px terminal ) .
IN 65~71 configuration Px Define 36 |disAuxRef

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 o(Keypad-1), and the inverter is operating at a main reference
frequency of 30.00Hz. Signals at -10— +10V 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—

33.00Hz [Codes In.01—-16 must be set to the default values, and In.o6 (V1 Polarity), set to 1 (Bipolar)].

Auxiliary Reference Setting Details

Code Description

Set the input type to be used for the auxiliary frequency reference.

Configuration | Description

o | None Auxiliary frequency reference is disabled

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

BAS-01 Aux Ref Src
3 | V2 Sets the V2 (voltage) terminal at the control terminal block as

the source of auxiliary frequency reference (SW2 must be set
to “voltage”).

4 |12 Sets the 12 (current) terminal at the control terminal block as
the source of auxiliary frequency reference (SW2 must be set
to “current”).
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Description

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

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

used.
Configuration Formula for frequency reference
o | M+G*A) Main reference +(BAS-03x BAS-01xIN-01)
1 M*(G*A) Main reference x(BAS-03x BAS-01)
2 | MI(G*A) Main reference /( BAS-03x BAS-01)
BAS-02 3 | M+H{M*(G*A)} Main reference +{ Main reference x(BAS-03x BAS-
Aux CalcType o)}

T
]
Q
(o
c
=
M
(7]

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

pasueApy

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

6 | MAG*2*(A-50)} | Main reference /{ BAS-03x2x(BAS-01-50)}
7 M+M#*G*2*(A- Main reference + Main reference x BAS-03x2x(BAS-
50) 01-50)

M: Main frequency reference (Hz or rpm)

G: Auxiliary reference gain (%)

A: Auxiliary frequency reference (Hz or rpm) or gain (%)

BAS-03 Aux Ref Adjust the size of the input (BAS-01 Aux Ref Src) configured for auxiliary

Gain frequency.

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

DRV-07 A7 g0 ofst >
Fht4 X8 FE M Function x| = EINDN

i . —> X F X d ot

N (Main,Aux,Gain)
BAS-01 M7of 2|3 o o>

e EICEE

CHls &= EHXHIN-65~71)E 40(dis Aux Ref)2 2
HAX5tH 2% XF0| &SotAl 2SLICH

>
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Auxiliary Reference Operation Ex #1

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

* Main frequency: Keypad (operation frequency 30Hz)
*  Maximum frequency setting (DRV-20): 400Hz

* Auxiliary frequency setting (BAS-o1): V1[Display by percentage(%6) 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 6V is supplied to V1, and the frequency corresponding to 10V is 60Hz.
The table below shows the auxiliary frequency A as 36Hz[=60Hz X (6V/10V)] or 60%[= 100% X

(6V/10V)].
Setting * Calculating final command frequency**
o | M[Hz]+(G[%]*A[Hz]) 30Hz(M)+(50%(G)x36Hz(A))=48Hz
1 | M[Hz]*(G[%]*A[%]) 30Hz(M)x(50%(G)x60%(A))=gHz
2 | M[Hz]/(G[%]*A[%)]) 30Hz(M)/(50%(G)x60%(A))=100Hz
3 | M[Hz]+{M[HZz]*(G[%]*A[%0])} 30Hz(M)+{30[Hz]x(50%(G)x60%(A))}=39Hz
4 | M[HZ]+G[%]*2*(A[%6]-50[%6])[Hz] 30Hz(M)+50%(G)x2x(60%(A)-50%)x60Hz=36Hz
5 | M[HZ]*{G[%]*2*(A[%]-50[%6])} 30Hz(M)x{50%(G)x2X(60%6(A)—50%6)}=3Hz
6 | M[HZ]/{G[%]*2*(A[%]-50[%6])} 30Hz(M)/{50%(G)x2x(60%—50%6)}=300Hz
7 | M[HZ]+M[HZ]*G[%]*2*(A[%6]- 30Hz(M)+30Hz(M)x50%(G)x2x(60%6(A)-50%6)=33Hz
50[%])

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

Keypad Frequency Setting is Main Frequency and I2 Analog Voltage is Auxiliary Frequency
* Main frequency: Keypad (Operation frequency 30Hz)
*  Maximum frequency setting (BAS-20): 400Hz

* Auxiliary frequency setting (BAS-01): 12 [Display by percentage(%6) 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 10.4mA is applied to |2, with the frequency corresponding to 20mA of
60Hz. The table below shows auxiliary frequency A as 24Hz(=60[Hz] X {(20.4[mA]-4[mA])/(20[mA] -
4[mA])} or 40%(=100[%6] X {(20.4[MA] - 4[mA])/(20[mA] - 4[mA])}.

T3>
82
Setting* Calculating final command frequency** e g
o) M[HZz]+(G[%]*A[Hz]) 30Hz(M)+(50%(G)x24Hz(A))=42Hz ﬁ 8
1 M[Hz]*(G[%]*A[%]) 30Hz(M)x(50%(G)x40%(A))=6Hz (o8
2 | M[HZ)/(G[%]*A[%6]) 30Hz(M)/(50%(G)x40%(A))=150Hz
3 | M[HzZ]+{M[Hz]*(G[%]*A[%06])} 30Hz(M)+{30[Hz]x(50%(G)x40%(A))}=36Hz
4 | M[HZ]+G[%]*2*(A[%6]-50[%6])[Hz] 30HZz(M)+50%6(G)x2x(40%6(A)-50%)x60Hz=24Hz
5 | MIHZ]*{G[%]*2*(A[%]-50[%]) 30HZ(M)x{50%(G)x2x(4,0%(A)—50%)} = -
3Hz(Reverse)
6 | MIHZ)G[%]*2*(A[%]-50[%])} 30HZ(M)/§50%(G)x2x(60%—40%)} = -300Hz( Reverse )
7 M[HZ]+M[HZ]*G[%]*2*(A[%6]- 30Hz(M)+30HZz(M)x50%(G)x2X (40%(A)-50%)=27Hz
50[%])

* 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.

Auxiliary Reference Operation Ex #3

V1 is Main Frequency and Iz is Auxiliary Frequency
* Main frequency: V1 (frequency command setting to 5V and is set to 30Hz)
*  Maximum frequency setting (DRV-20): 400Hz

* Auxiliary frequency (BAS-o1): I2[Display by percentage (%) or auxiliary frequency (Hz) depending
on the operation setting condition]
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* Auxiliary reference gain (BAS-03): 50%
* In.01—32: Factory default

Example: an input current of 10.4mA is applied to 12, with the frequency corresponding to 20mA of
60Hz. The table below shows auxiliary frequency Aas 24Hz(=60[Hz]x{(10.4[mA]-4[mA])/(20[mA]-
4[mMA])} or 40%(=100[%0] x {(20.4[MA] - 4[mA]) /(20 [MA] - 4[MA])}.

Setting* Calculating final command frequency**

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

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

2 | MIHZ/(GI%]*A[%]) 30HZ(M)/(50%(G)x4,0%(A))=150Hz

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

4 | MHZ]+G[%]*2*(A[%]-50[%])[Hz] | 30HZ(M)+50%(G)x2x(40%(A)~50%)x60Hz=24Hz

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

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

7 | MHZI+M[HZI*G[%]*2*(A[%]- 30Hz(M)+30Hz(M)x50%(G)x2x(4,0%(A)—50%)=27Hz
50[%0])

* 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.

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.
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5.2.1 JogOperation 1-Forward Jog by Multi-function Terminal

The jog operation is available in either forward or reverse direction, using the keypad or multi-
function terminal inputs. The table below lists parameter setting for a forward jog operation using
the multi-function terminal inputs.

Parameter

Code LCD Dispaly LCD Display e Setting Range
1 Jog frequency JOG Frequency 10.00 E;:J(;\' II;roevc\; Freg- Hz
DRV |12 Jog opera_ntlon_ JOGAccTime 20.00 0.00~600.00 sec
acceleration time
13 Jog opera'tlon' JOG DecTime 30.00 0.00~600.00 sec
deceleration time
Px terminal )
IN 65~71 configuration Px Define(Px: P1~P7) |6 |JOG |- -

Forward Jog Description Details

T
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Code

IN-65~71 Px Define

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

P
o—® P1 | 1(EX)

_'6—® P5 6(J0G)

®CM

[Terminal settings for jog operation]

DRV-11 JOG Frequency

Set the operation frequency.

DRV-12 JOGAccTime

Set the acceleration speed.

DRV-13 JOG DecTime

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.
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DRV-13 DRV-03 DRV-12 DRV-04
NG 7 0 DRV-11 1 N\

Frequency _\ AT /_ Frequency —/ \—
P5 | | i P5 | E

U0G) | p— 000 |
Run cmd Run cmd

(FX) _' ' (FX) _' :

Operation frequency > Jog frequency Operation frequency < Jog frequency

5.2.2 Jog Operation 2-Fwd/Rev 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.

. Parameter .
Group Code LCD Display setting Setting Range
0.00, Low Freq-~

11 Jog frequency JOGFrequency |10.00 High Freq Hz

DRV |12 Jog opera.\tlon. JOGAccTime 20.00 0.00~600.00 sec
acceleration time

13 (?elgc:eeﬁaetgc?on time JOG DecTime 30.00 0.00~600.00 sec

N P Px terminal Px Define 38 |FWDJOG ) )
57 configuration (Px: P1~P7) 39 |REVJOG
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DRV-12 DRV—1_3 DRV-12
+—  DRV-11__+—» <« DRV-I1
Frequend/
; . DRV-12 DRV-13
REV Jog = [
FWDJog | e R

5.3 Up-down Operation
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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.

. Parameter Setting .

Group Code Name LCD Display Setting Range Unit
ADV |65 Up-down operation U/D Save Mode 1 |Yes 0~1 -

frequency save

p il 19 |Up

x termina ,
IN 65~71 configuration Px Define(Px: P2~P7) |20 |Down 0~52 -
22 |U/DClear

Up-down Operation Setting Details

Code Description

Select two terminals for up-down operation and set them to 18 (Up) and 19
(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..

IN-65~71 Px Define During operation, deceleration begins when the Down signal is on. Deceleration
stops and constant speed operation begins when both Up and Down signals are
entered at the same time.
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Code Description

Frequency /
P6(Up) 1

— :
P7(Down) e I v
Run cmd (FY)] e

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

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

and the up-down operation configuration will be deleted.
ADV-65 U/D Save

Mode

Saved
frequency il ' '

Output HE e
frequency y il E P

P5(U/D Clear)

I : : —
P6(UP) | mm ¢ [ il —
Run cmd (FX) ' ' '

5.4 3- Wire Operation

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

Group Code | Name LCD Display Parameter Setting ::1:;29 Unit
DRV |o7 Command source Cmd Source* 1 Fx/Rx -1 - -

Px terminal Px Define(Px: '
I 65-71 configuration P1~P7) 16 |3-Wire i i
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To enable the 3-wire operation, the following circuit sequence is necessary. The minimum input
time (t) for 3-wire operation is 2ms, and the operation stops when both forward and reverse
operation commands are entered at the same time.

—_—r

O P1 | (1):FX
—_—

o—] P5 | (6):J0G

P7 1(16):3-Wire

%% %

CM

[Terminal connections for 3-wire operation]

—
D&
o<
o
S5
D N

Freq. e 3
Ex | M
RX M
3-Wire

[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.

] Parameter Setting :
Group | Code LCD Display Setting SEITEL i
70 Safe operation Run En Mode 1 |DIDependent |- -
selection
ADV Sat Hon st
- afe operationstop | o Stop o |Free-Run 0~2 -
mode
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. Parameter Setting .
Group | Code LCD Display Setting REnGE Unit
Safe operation )
72 deceleration time Q-StopTime 5-0 0.0~600.0 |sec
Px terminal Px Define(Px:
N 65-71 configuration P1~P7) 15 |RUNEnable |- )

Safe Operation Mode Setting Details

Code Description

From the multi-function terminals, select a terminal to operate in safe operation

IN-65-71PxDefine |\ ie and set it to 15 (RUN Enable).

Setting Function
ADV-70Run 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-71Run Dis Stop || 2 Q-Stop The deceleration time (Q-Stop Time) used in safe
operation mode. It stops after deceleration and
then the operation can resume only when the
operation command is entered again. The
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.

Sets the deceleration time when ADV-71 Run Dis Stop is set to 1 (Q-Stop) or 2

ADV-72 Q-Stop Time (Q-Stop Resume).

[
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ADV-71 ADV-71 ADV-71
O(Free-Run)  1(Q-Stop) 2(Q-Stop Resume)

Frequendy

P(RUN Enable) o] [ (o s o)
Runcmd (X[ (] [

5.6 Dwell Operation

The dwell operation is used to manitain torque during the application and release of the 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.

T
]
Q
(o
c
—_
M
(7]

pasueApy

* 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 is reached within the deceleration dwell
operation time (Dec Dwell Freq). After the set time has passed, deceleration is carried out
based on the deceleration time that was originally set, then the operation stops.

Group Code Name LCD Display ::;:irr\::ter Setting Range
el o Start frequency
20 wellrequency during Acc Dwell Freq 5.00 —Maximum Hz
acceleration frequency
)1 Operatlop time during Acc Dwell Time 0.0 0.0~10.0 sec
ADV acceleration
et o Start frequency
s well frequency during Dec Dwell Freq 5.00 —Maximum Hz
deceleration frequency
3 Operatlor-w time during Dec DwellTime  |o.0 0.0~60.0 sec
deceleration
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ADV-21 ADV-23
Dwell acc. time Dwell dec. time
: o _ ADV-22
Operation APV'Z:mDec. dwell frequency
Frequency Acc. dyéll frequency ! :
Run cmd — 1
Note

Dwell operation does not work when:
* Duwell operation time is set to o sec or dwell frequency is set to o Hz.

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

Frequency Changesin
frequency reference
Accawel ( /) 0 [ NG
frequency !

4— > Acc. dwell tirr:ae

Run cmd [ | [

[Acceleration dwell operation]

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

Frequency

Dec. dwell time
—h

Dec. dwel! time

Changes in ——
! ' frequency reference ! !

Dec. dwell
frequency

Runcmd [ ; e :

[Deceleration dwell operation]

[
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5.7 Slip Compensation Operation

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

variations.
Group Code LCD Display Parameter Setting
SR 09 Control mode Control Mode 1 | SlipCompen - -
14 Motor capacity Motor Capacity 2 | 5.5kW 0~20 -
11 Number of motor Pole Number 4 2~48 -
poles
12 Rated slip speed Rated Slip 40(5.5kW based) 0~3000 Rpm
BAS |13 Rated motor Rated Curr 3.6(5.5kW based) 1.0~1000.0 |A >
current Do
Motor no-load = n<)
B c
14 current Noload Curr 1.6(5.5kW based) 0.5~1000.0 |A 3 5
(7
16 Motor efficiency | Efficiency 72(5.5kW based) 70~100 % o

Slip Compensation Operation Setting Details

Code Description

DRV-og Control
Mode

Set DRV-o0g to 2 (Slip Compen) to carry out the slip compensation operation.

DRV-14 Motor
Capacity

Set the capacity of the motor connected to the inverter.

BAS-11 Pole Number

Enter the number of poles from the motor rating plate.

BAS-12 Rated Slip

Enter the number of rated rotations from the motor rating plate .
Rpm x P
fs=1r 120

fs=Rated slip frequency
f=Rated frequency
Rpm=Number of the rated motor rotations

P=Number of motor poles

BAS-13 Rated Curr

Enter the rated current from the motor rating plate.

BAS-14 Noload Curr

Enter the measured current when the load on the motor axis is removed and
when the motor is operated at the rated frequency. If no-load current is difficult
to measure, enter a current equivalent to 30-50% of the rated motor current.
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Code Description
BAS-16 Efficiency Enter the efficiency from the motor rating place.

Motor Rotation
Synchronous speed

/‘ Slip compensation
Actual speed

Load ratio
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5.8 PID Control

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

Purpose Function

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

SIS e speed or operates at the target speed.

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

Controls flow by monitoring the current amount of flow in the
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
Temperature Control maintains a consistent temperature or operates at a target
temperature.

Pressure Control

Flow Control

T
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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 and tension.

Group Code Name |LCD Display ~ Parameter Setting Setting Range
01 PID Options PID Sel o |No 01 -

03 PID output monitor |PID Output
PID reference

04 . PID RefValue |- - -
monitor

05 PID feedback PID FdbValue |- - -
monitor

06 PID Error Monitor | PID ErrValue

PID

PID reference

10 source PID RefSource |o |Keypad 09 -

n  |PIDreference PIDRefSet | Unit Default unitMin=Unit iy
setting Max
PID reference 1

12 auxiliary source PID Ref1iAuxSrc |o | None 0-11 -
selection

-
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Group Code Name \ LCD Display \ Parameter Setting Setting Range
PID reference 1 PID
ili * -
13 aUX|I|aTry mode Ref1AUXMod o | M+(G*A) 013
selection
PID reference PID Ref1AuxG )
14 . . 0.0 -200.0—200.0 Unit
auxiliary gain
PID reference 2
15 auxiliary source PIDRef2Src |0 |Keypad 09 -
selection
16 PID referen(.:e 2 PID Ref 2 Set Unit Default Unit Min-Unit Unit
keypad setting Max
PID reference 2
17 auxiliary source PID Ref2AuxSrc [o | None 011 -
selection
PID reference 2 PID
ili * -
18 auxﬂ@ry mode Ref2AuxMod o |M+(G*A) o012
selection
19 PID.r.eferen.ce 2 PID Ref2 AuxG |o.0 -200.0—200.0 Unit
auxiliary gain
PID feedback PID Fdb Src o |Va
20 . 09
source selection
PID feedback PID FdbAuxSrc |o | None .
21 auxiliary source
selection
PID feedback PID Fdb o | M+(G+A) 013
22 auxiliary mode AuxMod
selection
PID f k )
23 ) .eedbac.: PID FdbAuxG |o.0 -200.0—200.0 Unit
auxiliary gain
24 PID feedbackband [PIDFdbBand |o o—Unit Band Unit
25 P”.) proportional PID P-Gain 1 50.0 0.0—-300.00 Unit
gaini
26 PID integraltime1 |PIDI-Time1 10.0 0.0-200.0 sec
27 :ID differential time PID D-Time 1 0.00 0-1.00 sec
28 P”.) feed forward PID FF-Gain 0.0 0.0—1000.0 Unit
gain
29 PID output filter PID Out LPF 0.00 0—10.00 sec
30 PID outputupper PID Limit Hi 100.00 PID Limit Lo~ Unit
limit 100.00
31 I'i)r'gf”tp”t lower 1 ip LimitLo | 0.00 -100.00-PID Limit | Unit
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Group Code Name \ LCD Display \ Parameter Setting Setting Range Unit
Hi
32 P”.D proportional PID P-Gain 2 5.0 0.0—300.00 Unit
gain 2
33 PID integraltime2 |PIDI-Time2 10.0 0.0—200.0 sec
34 ZID differential time PIDD-Time2 |o0.00 0—1.00 sec
55 |PDoutputmode o n 0 vode o PID Out 03
setting
36 PID output reverse |PID Out Inv o No 01
37 PID output scale PIDOutScale |100.0 0.1-1000.0 Unit
jo  |PDmultistep oo Refa | Unit Default UnitMin=Unit - i
reference setting 1 Max
. . . >
j  |PDmultistep o e Ref2 | Unit Default nitMin=Unit | i 5SS
reference setting 2 Max =)
==
. -~
_ R =
42 PID mufti step PID StepRef3 | Unit Default Unit Min—Unit Unit Q [9))
reference setting 3 Max o
43 PID multl-step PID StepRef4 | Unit Default Unit Min-Unit Unit
reference setting 4 Max
4y |PDMURESteR o oo Refs | Unit Default Unit Min=Unit -
reference setting 5 Max
PID multi- _ it Min—Uni .
45 MULSP  piDStepRef6 | Unit Default unitMin=Unit— it
reference setting 6 Max
46 |PIDmulti-step PID StepRef7 | Unit Default unitMin=Unit 1 it
reference setting 7 Max
0 PID cc?ntroller unit PID Unit Sel o los o040 i
selection
51 PID control setting PIDUnitScale |2 |Xa 04 -
scale
5 , .
5 PID.cont'roI 0% PID Unit 0% 0.00 Differ dependl.ng
setting figure on PID-50 setting
PID control 100% . Differ depending
0,
53 setting figure PID Unit 100% | 100.00 on PID-5o setting
N P Px circuit function | Px Define(Px: none i
577 | setting P1-P7) o752
Note

* Normal PID output (PID OUT) is bipolar and is limited by PID-46 (PID Limit Hi) and PID-47 (PID Limit
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Lo) settings. DRV-2

o (MaxFreq) value equals a 200% of PID OUT.

* The following are the variables used in PID operation, and how they are calculated:
- Unit MAX=PID Unit 200% (PID-68)
- Unit Min = (2xPID Unit 0% (PID-67)-PID Unit 100%)

- Unit Default = (PID Unit 100%-PID Unit 0%)/2
- Unit Band = Unit 100%-Unit 0%
* PID control may be utilized for the following operations:

Soft fill, auxiliary PID

reference compensation, MMC, flow compensation, pipe breakage detection

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

PID Basic Operation Setting Details

Code 'Description

PID-01 PID Sel

Sets the code to 1 (Yes) to select functions for the process PID.

PID-03 PID Output

Displays the existing output value of the PID controller. The unit, gain, and scale
that were set in the PID group are applied on the display.

PID-o4 PID RefValue

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

PID-o5 PID Fdb Value

Displays the latest feedback value of the PID controller. The unit, gain, and scale
that were set in the PID group are applied on the display.

PID-06 PID ErrValue

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

PID-10 PID Ref 1 Src

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

Setting Function

0 Keypad Keypad

1 Vi -10-10V input voltage terminal

3 V2 I2 analog input terminal

4 2 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 o—10V voltage.
5 Int. 485 RS-485 input terminal
7 FieldBus Communication command via a communication option
card
Pulse Tl Pulse input terminal (0-32kHz Pulse input)
E-PID External PID output

[
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Code

Description
Output

PID-11 PID Ref Set

A reference value can be entered if the PID reference type (PID-10) is set to ‘o

(Keypad).’

PID-12 PID
RefiAuxSrc

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 RefiAuxMod.

Setting

Function

o) None

Not used

Vi

-10-10V input voltage terminal

1
3 V2
4 12

12 analog input terminal

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

Pulse

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

Int. 485

N (o

RS-485 input terminal

8 FieldBus

Communication command via a communication option
card

10 EPIDa
Output

External PID 1 Output

11 EPID1 Fdb
Val

External PID 1 feedback value

PID-13 PID Ref1
AuxMod

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

value set at PID-12).

Setting

M+(G*A)

M*(G*A)

M/I(G*A)

M+(M*(G*A))

M+G*2*(A-50)

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

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

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

(M-AY\2

O | ON [V | W N (B[O

MA2+AN2

[y
o

MAX(M,A)

[y
R

MIN(M,A)

R
N

(M+A)/2

&

Square Root(M+A)
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Code Description

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

PID-14 PID Ref1 Aux
G

Gain value for the formulas provided by PID-13.

PID-20 PID Fdb Src

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

Setting Function
0 Vi -10-10V input voltage terminal
2 V2 12 analog input terminal
3 12 [If the analog voltage/current input terminal selection
switch (SW4) at the terminal block is set to | (current),
input 0-20 mA current. If it is set to V (voltage), input 0—10
V voltage]
4 Int. 485 RS-485 input terminal
5 FieldBus Communication command via a communication option
card
7 Pulse Tl Pulse input terminal (0-32 kHz Pulse input)
8 EPID1 External PID 1 output
Output
9 EPID1 Fdb | External PID 1feedback
Val

PID-21 PID Fdb
AuxSrc

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

Setting Function

0 None Not used

1 Vi -10-10V input voltage terminal

3 V2 12 analog input terminal

4 I2 [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 o—10V voltage]
Pulse Tl Pulse input terminal (0-32 kHz Pulse input)
Int. 485 RS-485 input terminal
8 FieldBus Communication command via a communication option
card
10 EPID1 External PID 1 output

[
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Code Description

Output
EPID1 Fdb
Val

11 External PID 1 feedback

PID-22 PID FDB
AuxMod

The PID-22 (PID FDB AuxMod) provides formulas to calculate the final feedback
value. If PID-32(PID RefAuxSrc) is set to any other value than ‘None,’ the final
feedback is calculated using the input values at the sources (set at PID-31 and
PID-32).

Setting
0 M+(G*A)
1 M*(G*A)
2 M/(G*A)
3 | MHM*G*A))
4 M+G*2*(A-50) ;El >
5 | M*G*2*(A-50)) o S
6 M/(G*2*(A-50)) cS
7 M+M*G*2*(A-50) o3
8 (M-A)A2 o
9 MA2+AN2
10 MAX(M,A)
11 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-23 PID Fdb Aux G

Gain value used a formula set at PID-22

Sets the maximum and minimum value by adding or subtracting the PID Fdb

IE:Bcm[;b Band Band value (set at PID-34) from the reference value. When the feedback value is
between the maximum and minimum value, this code maintains the PID output.
PID-25
PID P-Gain1 Set the output ratio for differences (errors) between the reference and feedback.
PID-32 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
PID-26 taken for 100% output is set. When the integral time (PID I-Ti.rr?e) issetto1
PID I-Time 1 se.cond, 100% output occurs after 1 second of the error remaining at 100%..
PID-33 Dlﬁ’er-ences ina normal §tate can be reduced by PID ITlme. When the multi-
PID -Tirme 2 function terminal block is set to 21 (I-Term Clear) and is turned on, all of the

accumulated errors are deleted.
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Code Description

X 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-o4 settings. Therefore, consider the relationship between
these values when configuring the gains and the Acc/Dec times.

PID-27
PIDD-Time 1
PID-34
PID D-Time 2

Sets the output volume for the rate of change in errors. If the differential time
(PID 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.

PID-28 PID FF-Gain

Sets the ratio that adds the target to the PID output. Adjusting this value leads to
afaster 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.

Selects one of the PID output modes to modify the PID output. Modifications can
be made by adding input values and the main operation frequency of the PID
output to the final PID output value.

The following table lists the 4 modes that are available.

PID-35 Setting
PID Out Mode
0 PID Output
1 PID+Main Freq
2 PID+EPID10ut
3 PID+EPID1+Main
PID-36 When PID-36 (PID Out Inv) is set to ‘Yes,’ the difference (error) between the
PID Out Inv reference and the feedback is set as the feedback—reference value.

PID-37 PID Out Scale

Adjusts the volume of the controller output.

PID-40—46 Step Ref
17

Sets the PID reference by multi-function input settings at IN 65—71.

[
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Code Description

Sets the unit for the control variable.
* 0: CUST is a custom unit defined by the user.
Setting
o] CUsST 21 m 3/m(m 3/min)
1 % 22 m 3/h(m 3/h)
2 PSI 23 I/s
3 °F 24 | I/m
4 C 25 | lh
5 inWC 26 kg/s
6 inM 27 kg/m
PID-co 7 Bar 28 k<|_:|/h
PID Unit Sel 8 | mBar 29 | glis ==
9 Pa 30 gl/m Do
10 kPa 31 glth = n<)
11 Hz 32 ft/s -C1 3
12 Rpm 33 f3/s(ft3/min) Q 8
3 |V 3% | Bih(ah) =
14 | 35 Ib/s
15 kw 36 lb/m
16 HP 37 Ib/m
17 Mpm 38 Ib/h
18 | ft 39 | ppm
19 m/s 40 pps
20 m3/s(m 3/S)
PID-51 Adjusts the scale to fit the unit selected at PID-65 PID Unit Sel
PID Unit Scale ) > '
PID-52
PID Unit 0 % Sets the Unit 0% and Unit 200% values as the minimum and maximum values
PID-53 set at PID-65.
PID Unit 1200%
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PID Command Block
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PID Output Block
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PID Output Mode Block
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5.8.2 Soft Fill Operation

A soft fill operation is used to prevent excessive pressure from building in the pipe system at the
initial stage of a pump operation. When the operation command is given, a general acceleration
(without PID control) begins and continues until the output reaches the frequency set at AP1-21, for
the time set at AP1-22. Then, the soft fill PID operation is performed unless the feedback value has
reached the value set at AP1-23 (Soft Fill Set value). The soft fill PID operation continues until the
feedback or the soft fill PID reference value reaches the value set at AP1-23 (Soft Fill Set value).
When the soft fill operation ends, a normal PID operation starts.

Parameter

Group Code Name LCD Display Setting Range
20 SoftFill options Soft Fill Sel o |No o -
Pr- PID operation _Hi
21 frequencs Pre-PID Freq 30.00 Low Freq-High Hz
Freq
22 Pre-PID duration Pre-PID Delay 60.0 600.0 sec
Soft fill escape value it Min=Uni
23 P Soft Fill Set 20.00 Unit Min=Unit %
AP1 Max
24 .SOft fill eference Fill Step Set 2.00 o—Unit Band %
increment
Soft fill reference . :
25 increment cycle Fill Step Time 20 0-9999 sec
26 |oftfilfeedback Fill Fdb Diff 0.00 o-UnitBand (%
difference

Soft Fill Operation Setting Details

Code Description

égflt;ﬁl Sel Enables or disables the soft fill PID.
Sets the frequency range for a general acceleration without PID control. If AP1-21
AP121 (Pre-PID Freq) is set to 30 Hz, general operation is performed until the PID
Pre-PID Freq feedback reaches the value set at AP1-23 (Soft Fill Set). However, if the PID
reference or feedback exceeds the value set at AP1-23 during the pre-PID
operation, a normal PID operation starts immediately.
In general, a PID operation starts when the feedback volume (controlled variables)
AP1-22 Pre-PID of PID controller exceeds the value set at AP1-23. However, if AP1-22 (Pre-PID
Delay Delay) is set, the feedback after the set time becomes the default value for the soft
AP1-23 fill PID reference, and the inverter starts the soft fill operation.
Soft Fill Set When the feedback or the Soft Fill PID Reference exceeds the Soft Fill Set value,
the soft fill operation ends and a normal process PID operation begins.
AP1-24 The Soft Fill PID Reference increases each time the set time [at AP1-25 (Fill Step
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Description
Fill Step Set Time)] is elapsed, by the amount set at AP1-24 (Fill Step Set).
AP1-25 However, note that if the difference between the Soft Fill PID Reference value and
Fill Step Time the feedback value is greater than the value set at AP1-26 (Fill Fdb Diff value), the
AP1-26 Soft Fill PID Reference value does not increase.
Fill Fdb Diff
PDcmd 4

PIDReference | .
SoftFillSet | . >

AP-25
Soft Step Time

PID-04
PID Ref Value

AP-24 . i

Soft Step Time I D_/l

PID-05
PID Fdb Value

T
]
Q
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c
—_
M
(7]
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>t

Frequency ,

Soft Fill zone |
B R LR >

AP-22 |
Pre-PID Delay '

‘General PID operation
[P > i

AP-21 :
Pre-PIDFreq | >~

>t
When a PID process is performed after the soft fill PID operation, the PID Reference value becomes
the PID-11 PID Ref1 Set value.

5.8.3 PID Sleep Mode

If an operation continues at a frequency lower than the PID operation conditions, a boost operation
is performed to extend sleep mode by raising the PID Reference, and then the inverter enters PID
sleep mode. In PID sleep mode, the inverter resumes PID operation when the PID feedback falls
below the PID Wakeup level and maintains the condition for the time set at AP1-09 (PID WakeUp1
DT) or AP1-13 (PID WakeUp2DT).

LSis | 152




Learning Advanced Features

Note

PID Wakeup level may be calculated using the following formula:

PID Wakeup Level = PID-o4 (PID RefValue)-AP1-10 (PID WakeUpiDev) or, PID-o4 (PID Ref
Value) - AP1-14 PID (WakeUp2Dev).

Two sets of configurations are available in PID sleep mode for sleep mode frequency, sleep mode
delay time, wakeup variation, and wakeup delay time. One of the two configurations may be
selected depending on the multi-function input terminal configuration and input conditions.

Group Code Name LCD Displays Farameter Setting Range Unit
05 Sleep boost settings Sleep Bst Set 0.00 o—Unit Max Unit
06 Sleep boost speed Sleep Bst Freq 60.00 000, Low Freq- Hz
High Freq
o7 P.ID sleep mode 1 delay PID Sleep 1 DT 20.0 0-6000.0 sec
time
o8 PID sleep mode 1 PID SleepaFreq .00 0.00, Low Freg— Hy
frequency High Freq
09 E::ewakeup 1 delay PID WakeUp1 DT 20.0 0-6000.0 sec
AP1 116 PID wakeup 1 value PID WakeUp1Dev 20.00 o-UnitBand  |Unit
11 P.ID sleep mode 2 delay PID Sleep 2 DT 20.0 0-6000.0 sec
time
- PID sleep mode 2 PID SleepaFreq .00 0.00, Low Freg— Hy
frequency High Freq
13 EID wakeup 2 delay PID WakeUp2 DT 20.0 0-6000.0 sec
time
14 PID wakeup 2 value PID WakeUp2Dev 20.00 o—Unit Band Unit
20 Soft Fill options Soft Fill Sel o |No 01 -

PID Operation Sleep Mode Setting Details

Code Description

Sets the sleep boost volume. Feedback must reach the boost level
AP1-05 Sleep Bst Set (PID Reference+Sleep Bst Set) for the inverter to enter the Sleep
Mode.
AP1-06 Sleep Bst Freq Sets the inverter operation frequency to reach sleep boost level.
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Code Description

AP1-07 PID Sleepa DT If the operating frequen'cy stays below the frequencies 'set atAP1-08
and AP1-12 for the set times at AP1-07 and AP1-11, the inverter
AP1-11 PID Sleep2 DT
accelerates to the PID sleep boost frequency (PID Sleep Bst Freq).
AP1-08 PID Sleep1Freq
Then, when the feedback reaches the value set at the boost level, the
AP1-12 PID Sleep2Freq .
inverter enters standby mode.
AP1-09 PID WakeUp1 DT | Sets the reference for PID operation in PID sleep mode. PID
AP1-13 PIDWakeUp2 DT | operation resumes when PID feedback variation (from the PID
AP1-10 PIDWakeUp1Dev | reference) exceeds the values set at AP1-10 and AP1-14, and
AP1-14 PID WakeUp2Dev | maintains the condition for times set at AP1-0g or AP1-13.
When the PID Sleep Wake 2 terminal is set and input, PID operation

:35\1;65[_)7e;ne sleep mode is operated based on the parameter settings at AP1-11—
7 14.
PDcmd >
Do
N <
(o
""""""""""""""""""""""""" AT c g
PID AP1-05 Sleep Bst Set ; é o
Yy L
Reference 4 ' =5
i AP1-10 PID WakeUp1Dev
......................... Y il NG e
f >t
Frequency 1+ AP1-06SleepBstFreq A
/ AP1-08 PID SleepFreq
e » dt < AP-07 4 -------- > <>
Codt podt 5 : >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.
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. PID General PID
Operation _— . . .
operation: operation operation:
mode P —————————— P——————P
Operation ; ; 5
cmd ———
PID Openloop
—

5.9 External PID

External PID refers to the PID features other than the basic PID features required to control the
inverter. 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-o01 and OUT-o7.

Purpose Function

Controls speed by monitoring the current speed levels of the

Speed Control equipment or machinery being controlled. Control maintains consistent
speed or operates at the target speed.

Controls pressure by monitoring the current pressure levels of 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
Temperature Control the equipment or machinery to be controlled. Control maintains a

consistent temperature or operates at a target temperature.

Parameter

Code Name LCD Display Setting Setting Range
00 Jump Code Jump Code 40 199
EPID 1  Mode
EPI o1 Selection EPID1Mode o |None 03
02 EPID.1output EPID1Output | 0.00 -100.00-100.00% | Unit
monitor value

[
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LCD Display

Parameter
Setting

Setting Range

- EPID.1 reference EPID1RefVal |- i i
monitor value
o EPID.1feedback EPID1FdbVal |- i i
monitor value
o5 EPIDaerror monitor EPID1 ErrVal i i )
value
06 EPID2 comm:and EPID1RefSrc |0 |Keypad 08 -
source selection
o7 EPID1 keypad EPID1RefSet | Unit Min Unit Min-Unit Max | %
command value
08 EPID feedba'lck EPID1FdbSrc |o: |Va 07 -
source selection
09 Ezilr?l proportional EPID1P-Gain  |50.0 0.0-300.0% Unit
10 EPID1integraltime |EPID1l-Time 10.0 0.0—200.0 Sec
EPID1 .
11 differentiation time EPID1D-Time |o0.00 0-0.00 Sec
12 s:ilr?l feed-forward | o FE.Gain [ 0.0 0.0-1000.0 Unit
13 EPID1output filter |EPID21OUtLPF |o 0-10.00 Sec
1 I?PI_D1 output upper EPID1 LimitHi | 100.00 EPIDa Limit Lo— i
limit 100.00
15 EPID1 lowerlimit  |EPID1LimitLo |o0.00 “100.00-EPID1
Limit Hi
16 EPID3 output EPID10utInv | No o1 -
inverse
Referto EPID unit
i I -0, -
17 EPID1 unit EPID1UnitSel |1:9% details table
0:X100
1:X10
18 EEPID1unitscale  |EPID1UnitScl |2:X1 2:X1 -
3:X0.1
£4:X0.01
X100: -32000—-Unit
100%
Differs X10: -3200.0-Unit
19 EPID1 unit 0% value | EPID1Unito% | depending onthe |70 "3290-07-Nit|
unit setting 100%
Xa1: -320.00—
Unit 100%
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Parameter

Group Code Name LCD Display Setting Setting Range Unit
Xo.1: -32.000—
Unit 200%
Xo.01:-3.2000-Unit
100%
X100: Unit 0%—
32000
X10:  Unit 0%-—
_ 3200.0
EPID1 unit 200% EPI.D:L o Differs . Xa: Unit 0%—
20 lve Unit100% depending on the
va unit setting 320.00
Xo.1:  Unit 0%-—
32.000
Xo.01: Unit 0%—
3.2000
31 EPIDZ. Mode EPID2 Mode o |None 03 -
selection
32 EPID.2 output EPID2 Output | o0.00 -100.00-100.00% | Unit
monitor value
3 EPID.z reference EPID> RefVal |- i i
monitor value
- EPID.z feedback EPID2Fdbval |- ) i
monitor value
3 EPID2 error monitor EPID2 ErrVal i i i
value
36 EPID2command | oo pefsre [o | Keypad 08 -
source selection
37 EPID2 keypad EPID2RefSet | Unit Min Unit Min—Unit Max | Unit
command value
38 EPID2feedback | pp papere |9 [vs o7 -
source selection
39 S:ilr?z proportional EPID2 P-Gain  |50.0 0.0-300.0 Unit
40 EPID2 integral time |EPID21-Time |10.0 0.0—200.0 Sec
EPID2 )
41 differentiation time EPID2D-Time |o0.00 0—-1.00 Sec
42 S:ilr?z feed-forward EPID2 FF-Gain |o.0 0.0—1000.0 Unit
43 EPID2 output filter |EPID2OutLPF |o 0-10.00 Sec
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44

EPID2 output upper
limit

LCD Display

EPID2 Limit Hi

Parameter
Setting

100.00

Setting Range

EPID2 Limit Lo—
100.00

45

EPID2 output lower
limit

EPID2 Limit Lo

0.00

-100.00-EPID2
Limit Hi

46

EPID2 output
inverse

EPID2 Out Inv

o:No

o 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 Unito%

Differs
depending on the
unit setting

X100: -32000-Unit
100%

X10: -3200.0-Unit
100%

Xa1: -320.00—
Unit 100%

Xo.1: -32.000—
Unit -100%
Xo.01:-3.2000-Unit
100%

5o

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

Xo.1:  Unit 0%—
32.000

Xo0.01: Unit 0%—
3.2000

Note
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EPIl-01 EPID1 Mode

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 200% (PID-68)

- Unit Min = (2xEPID1(EPID2) Unito%-EPID1(EPID2) Unit 100%b)

- Unit Default = (EPID2(EPID2) Unit 100%-EPID1(EPID2) Unit 0%)/2

EPID Basic Operation Setting Details

Code Description

Sets the EPID1 modes.

Setting Function

0 None EPIDz1is not used.

1 Always On EPID1 operates at all times.

2 During Run Operates only when the inverter is running.

3 DI Dependent | Operates when terminal input (EPID1 Run) is on.

EPI-02 PID Output

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

EPI-03 EPID Ref

Displays the existing reference value set for the EPID controller. The unit, gain,

Value and scale that were set in the EPID group are applied on the display.
EPI-o4 EPID1 Fdb Displays the existing feedback value set for the EPID controller. The unit, gain,
Value and scale that were set in the EPID group are applied on the display.

EPl-o5 EPID1Err
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.

EPIl1-06 EPIDa Ref
Src

Selects the reference input for the EPID control. If the V1 terminal is set to an
EPIDa feedback source (EPID1 F/B Source), V1 cannot be set as the EPIDa
reference source (EPID1 Ref Source). To set V1 as a reference source, change the

feedback source.

Setting Function

o Keypad Keypad

1 Vi -10-10V input voltage terminal

3 V2 I2 analog input terminal [When analog voltage/current

4 12 input terminal selection switch (SW2) at the terminal
block is set to | (current), input 0-20 mA current. If it is
settoV (voltage), input 0—10V voltage]

5 Int. 485 RS-485 input terminal

7 FieldBus Communication command via a communication
option card

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

EPI-o7 EPIDa Ref Set

Set the EPI control reference type (EPI-06) to o (Keypad) to enter the reference

value.

[
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Code Description

EPI-o9 EPID1 P-Gain

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

EPI-08 EDPID1 Fdb
Src

Selects the feedback input for the EPID control. When the Vi 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
o Keypad Keypad
1 Vi -10-10V input voltage terminal
3 V2 12 analog input terminal [When analog voltage/current
4 12 input terminal selection switch (SW2) at the terminal
block is set to | (current), input 0-20 mA current. If it is
settoV (voltage), input 0—10V voltage] ;E' c:?_
5 Int. 485 RS-485 input terminal gl- 5
7 FieldBus Communication command via a communication = 2
v D
o

option card

EPl-10 EPID11-Time

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

All the accumulated errors can be deleted by setting the multi-function terminal
block to 42 (EPID2 ITerm Clr) or 48 (EPID2 ITerm Clr).

EPI-12
EPI2D-Time

Sets the output volume for the rate of change in errors. If the differential time
(EPID1D-Time) is set to 1ms and the rate of change in errors per sec is 100%,
output occurs at 1% per 1.0ms.

EPI-12 EPIDa FF-Gain

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

EPI-13EPID1 Out LPF

Used when the output of the EPID controller changes too fast or the entire
system is unstable, due to severe oscillation. In general, a lower value (default
value=0) is used to speed up response time, but in some cases a higher value
increases stability. The higher the value, the more stable the EPID controller
output is, but the slower the response time.

EPl-14 EPID2 Limit
Hi,
EPI-15 EPID2 Limit
Lo

Limits the output of the controller.

EPI-16
EPID1Out 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.
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Code Description

Sets the unit for the control variable.
* 0: CUST is a custom unit defined by the user.
Setting
o) CUST 21 m 3/m(m 3/min)
1 % 22 m 3/h(m 3/h)
2 PSI 23 I/s
3 °F 24 | Ifm
4 °C 25 I/h
5 inWC 26 kg/s
6 inM 27 kg/m
7 Bar 28 kg/h
EPI-17 EPID2Unit Sel || 8 mBar 29 | glis
9 Pa 30 gl/m
10 kPa 31 glth
11 Hz 32 ft/s
12 Rpm 33 f3/s(ft3/min)
13 |V 34 | B3/h(ft3/h)
14 | 35 Ib/s
15 kw 36 lb/m
16 HP 37 Ib/m
17 Mpm 38 Ib/h
18 | ft 39 | ppm
19 m/s 40 pps
20 m3/s(m 3/S)
EPI-18 EPID1 Unit Scl | Adjusts the scale to fit the unit selected at EPI-17 EPl1 Unit Sel.
EPI-19 EPID21 Unit
0% Sets the EPID1 Unit 0% value and the EPID1 Unit 100% value as the minimum
EPI-20 EPID2 Unit and maximum values set at EPl1-17.
100%
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EPID1 Control BLock
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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.

Damper Operation Setting Details

Code Description

Sets the damper open delay time.

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

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

T
]
Q
(o
c
—_
M
(7]

pasueApy

AP2-45 Damper DT

IN-65—71 P1~7 define

OUT-31—35 Relay 1— | Sets one of the relay outputs to ‘33 (Damper Control)’ to provide a relay output
5 when the inverter run command is turned on.

Output
frequency

--» t

Run Cmd

Damper Control
(OuT)

Damper Open
(in put)

s ot
t1>Damper DT t1>Damper DT t1>=Damper DT

Trip [ |
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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.

Lubrication Operation Setting Details

Code Description

AP2-16 Lub OpTime Outputs the lubrication signal for a set time when the inverter run command is
s P turned on. The inverter starts operating when the set time has elapsed.

OUT-31—35 Relay 1— | Sets one of the output relays (OUT-31-35) to 30 (Lubrication) to enable the
5 Lubrication function.

Operation cmd

Y

Lubrication
(Relay Output)

A
v

Lub op Time

\4

Output
frequency

v

Note

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

5.12 Flow Compensation

In a system with a pipeline, longer pipes and higher flow rate cause greater pressure loss. Using a
flow compensation operation can compensate for pressure loss by increasing the volume of the
PID reference.

Flow Compensation Setting Details

Code Description

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

Sel
AP1-31MaxComp |Sets the maximum compensation volume. This function is based on a PID
Value operation. The volume is given the same unit used for the PID reference.
4 Pressure
_ /Reference value set by user
e Pressure
R Al (o1
Pressure difference at low flow (A) -4
Pressure difference at high flow (B)t
=
o5
A<
co
' - »Length €35
Pressure sensor location Pipe exit o3
Q

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 PID—E3 (AP1 —31)
* - * —
( ) 100%

Compensation amount =
P MaxFreq — Start Freq

LSis | 265




Learning Advanced Features

PID-53: PID Output Maximum value

APressure

Pressure reference at no flow

»flow

5.13 Payback Counter

The payback counter displays energy savings information by comparing the average energy
efficiency for operations with and without the inverter. The energy savings information is displayed
as KWh, saved energy cost, and CO2 emission level.

. Parameter . .
Group = Code Name LCD Display Setting Setting Range Unit
st
1 MOTOR Inverter
& average POWER M2 AVG PWR capacity 01790.0 KW
nd
27 MOTOR Inverter
88 average POWER M2 AVG PWR capacity 0.1-90.0 kw
89 Cost per kWh CostperkWh |o 0.0-1000.0 kw
90 Saved kWh Saved kWh 0 -999.9-999.9 kWh
91 Saved MWh Saved MWh 0 -32000—32000 MWh
AP2 5 Saved Cost below Saved Cost1 o )
9 1000 Unit -999:97999.9
Saved Cost over
93 1000 Unit Saved Cost2 o -32000-32000 -
Reduced CO2
o4 conversion Factor COz2 Factor 0.5 0.1-5.0 -
95 Reduced CO2 (Ton) |SavedCO2-1 |0 -9999-9999 Ton
96 Reduced CO2 SavedCO2-2 |o -160—160 Ton
(2000Ton)
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Group Code Name LCD Display PZI:t:?:;er Setting Range Unit
Reset o No
97 Energy payback ResetEnergy |o
parameter 1 |Yes

Energy Payback Value Function Setting Details

Code Description

AP2-87 M1 AVG
PWR

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

AP2-88 M2 AVG
PWR

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

AP2-8g Cost per
KWh

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

93.

AP2-go Saved KWh
AP2-91 Saved MWh

Displays the saved energy in KWh (AP2-go) and MWh (AP2-91).
When the value reaches 999.9 (KWh) and continues to increase, AP2-g1 becomes
1(MWH), AP2-go resets to 0.0, and it continues to increase.
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AP2-92 Saved Cost1
AP2-93 Saved Cost2

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.

AP2-94 CO2 Factor

Sets the CO2 reduction rate per itMW (default value=o.5). The value is multiplied
with AP2-90 and AP2-91, and the resulting values are displayed at AP2-95 and
AP2-9g6.

AP2-g5 Saved CO2-1
AP2-96 Saved CO2-
2

Displays the CO2 reduction rate in tons (AP2-g5) and kilo-tons (AP2-96).

AP2-97 Reset
Energy

Resets all the saved energy parameters.

Note

Note that the actual saved energy may differ from the displayed values, since the resulting values are
affected by user-defined codes sushas  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.
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Group Code Name LCD Display Pasl':ltr:;:;er Setting Range
o |None
Pump clean mode | Pump Clean 1 | DI Defendent
15 o: None -
1 Mode1 2 | Output Power
3 | OutputCurrent
o |None
16 Pump clean mode | Pump Clean o: None 1 |Start )
2 Mode2 2 | Stop
3 |Start&Stop
17 P””?P clean load PCCurve Rate |100.0 0.1-200.0 %
setting
18 Pump clean PCCurveBand |5.0 0.0-100.0 %
reference band
Pump clean
19 operationdelay |PCCurve DT |60.0 0—6000.0(S) sec
time
2o |Pumpdeanstat fooq it (00 0-6000.0 Sec
delay time
o speed operating
21 time at Fx/Rx PCStep DT 5.0 1.0-6000.0 Sec
switching
AP2 22 Eump clean Acc PCAccTime 10.0 0—600.0 Sec
time
23 Eump clean Dec PCDecTime |10.0 0—600.0 Sec
time
Forward step run
24 . Fwd SteadyT |10.0 1.0-6000.0 Sec
time
Forward steprun | Fwd 0.00, Low Freg-High
25 30 Hz
frequency SteadyFreq Freq
26 Reverse StePIUN | pev SteadyT |10.0 1.0-6000.0 Sec
time
- Reverse step run Rev SteadyFreq| 30 0.00, Low Freg—High Hz
frequency Freq
Number of Fx/Rx PC Nurn of
28 steps for pump 5 0-10 -
Steps
clean
N Pump cleancycle |RepeatNum | ) )
9 monitoring Mon
o Pump clean Repeat Num )
3 repeat number Set > 0710
i o |Sto
- Operation after PCEnd Mode o p i
pump clean 1 |Run
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Group Code Name LCD Display Pasl':ltr:;:;er Setting Range
Pump clean
32 continuoustime |PCLimitTime |10 6—60 min
limit
Pump clean
33 continuous PCLimit Num |3 0-10 -
number limit
Pump Clean [AP2-25]

Start

[AP2-19][AP2-22] [AP2-24] [AP2-23]

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

N
»

[AP2-27]

T
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<Basic Pump Clean Operation>

pasueApy

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, AP2-28is set to 1, and AP2-30 is set to 1.

Pump Clean Function Setting Details

Code Description

Sets the pump mode.
Setting Function
None Pump Clean function is not used.

1 | Dldefendant | Set one of the terminal inputs to 46 (Pump Clean
Sel) and performs the pump clean operation by
AP2-15 PumpClean turning on the terminal.

Mode 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..
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Code | Description

AP2-16 PumpClean
Sel

Sets the pump clean start mode.

Setting Function

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

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&Stop | Pump clean is performed each time the inverter
starts or stops operating.

AP2-17 PCCurve
Rate

AP2-18 PC Curve
Band

AP2-19 PCStart DT

If AP2-15 is set to ‘Power’ or ‘Current,” multiply the load characteristic curve
set at Ap2-2—10 by the value set at AP2-17 (100[%]+AP2-17[%]), and reset
the load characteristic curve for the pump clean operation (refer to the load
tune features for AP2-2—10 setting values).

Apply (rated inverter current x AP2-18 setting value) and (rated motor x
AP2-18 setting value) to the pump clean load curve calculated by AP2-17 to
calculate the final pump clean load curve.

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

AP2-20Clean Start
DT

When AP2-15 is set to ‘Power’ or ‘Current’, a pump clean is performed if the
inverter operation power or current stays above the pump clean load
characteristic curve (defined by AP2-17 and AP2-18) for the time set at AP2-

19.

AP2-21Clean Step
DT

Sets the time for the inverter to maintain o speed (stop) before the inverter
switches from forward to reverse operation during a pump clean.

AP2-22 PumpClean
AccT
AP2-23 PumpClean
DecT

Sets the Acc/Dec times for pump clean operations.

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

Sets the time to maintain forward and reverse operations.

AP2-25 Fwd
SteadyFreq
AP2-27 Rev
SteadyFreq

Sets the forward and reverse operation frequencies.

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 PCEnd
Mode

Determines the inverter operation after pump clean operation.
| Setting | Function |
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Code | Description

o | Stop This stops the inverter after pump cleaning.

performing before the pump clean operation.)

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

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.

AP2-32 PCLimit
Time

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 o 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.

5.15 Start & End Ramp Operation
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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) isset to ‘1 (Yes).’

Parameter

Group Code LCD Display e Setting Range Unit
Start & End Ramp o [No
40 Gradient Start&EndRamp | 0:No T Yes -
2 41 StartRampAcc StartRampAcc 10.0 0—600.0 Sec
42 EndRampDec EndRampDec 10.0 0-600.0 Sec
imi o |No
24 Freguency limit Freq Limit o:No -
ADV options 1 |Yes
25 Low Freqminimum | FreqLimitLo 30.00 Start Freqg—Max Hz
LSiIs |
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Group Code LCD Display Pasr:tr:il:;er Setting Range Unit
value Freq
26 Low Freq maximum Freq Limit Hi 60.00 Freq Limit Lo—Max Hy
value Freq

Start & End Ramp Operation Setting Details

Code Description

Sets the pump Start & End Ramp options.

AP2-40 Start&End Setting Function
Ramp o | No The Start & End Ramp operation is not used.
1 | Yes Use the Start & End Ramp operation.

Refers to the time it takes to reach the minimum pump operation frequency for a
Start & End Ramp operation (Freq Limit Lo) set at ADV-25 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 pump
operation frequency for a Start & End Ramp operation (Freq Limit Lo) set at ADV-
25 (it is different from DRV-04 deceleration gradient).

AP2-41 Start Ramp
Acc

AP2-42 End Ramp
Dec

Output frequency

AP-2-41 _ ' ~ DRV-04 Time B
Time A Acc gradient level
Acc gradient level by AP2-42
by DRV-03

< Start&End Ramp Adjustment>

In the figure above, AP2-41 defines the acceleration time to the minimum operation frequency
ADV-25 (Freq Limt Lo). AP2-42 defines the deceleration time from the minimum operation
frequency to a stopped state. Time A (normal acceleration time set at DRV-03) and Time B (normal
deceleration time set at DRV-o4) in the figure will change according to the Acc/Dec gradients
defined by AP2-41 and AP2-42.
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5.16 DeceleratingValve 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 AP2-3g DecValve
Time). Decelerating valve ramp operates when ADV-24 (Freq Limit) is set to ‘1 (Yes).’

. Parameter n .
Group | Code LCD Display e Setting Range Unit
38 [?ceit \:calve ramping DecValve Freq 40.00 Low Freq—High Hy
AP start frequency Freq
39 D.ec valve ramping DecValve Time 0.0 0—6000.0 Sec
time
imi o |No n
24 Freguencyllmlt Limit Mode o:No - o E_
options 1 |Yes o<
c
. | =2
ADV 2t Low Freg minimum Freq Limit Lo 30.00 Start Freq—Max Hy m 8
value Freq o
-6 Low Freqmaximum Freq Limit Hi 60.00 Freq Limit Lo-Max Hyz
value Freq

Deceleration Valve Ramping Setting Details

Code Description

Sets the start frequency where the slow deceleration begins in order to prevent
AP2-38 DecValve |pump damage when the inverter stops. Decelerating valve ramping is performed
Freq from the frequency set at AP2-38 to the frequency limit set at ADV-25 (low
frequency limit for pump operation).

AP2-3gDecValve |Setsthe time it takes to decelerate from the frequency set at AP2-38 to the

Time frequency limit set at ADV-25 (low frequency limit for pump operation).

4Qutput frequenc
Dec Valve Y
frequency

.....................

Frequency |---—-- =7 A
lower limit

' Valve deceleration time
Py H

Regular dec:eler:ation time
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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 LoadTuning

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 AP2-02—-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).

LCD Displ : ing R
CD Display Setting Setting Range ;EI =
o |No Q %
o1 Load curve Tuning Load Tune No - b= g
1 |Yes é 8
. Base Freq*15%— o
02 Load curve Low Freq |Load FitLFreq |30.00 Load Fit HFreq Hz
03 Current for Low Freq |Load Fit LCurr |40.0 0.0—200.0 %
04 Power for Low Freq  |Load Fit LPwr |30.0 0.0—200.0 %
AP2 ) ! Load Fit LFreq—
08 Load curve High Freq |Load Fit HFreq |51.00 High Freq Hz
09 Current for High Freq | Load Fit HCurr |80.0 0.0—-200.0 %
10 Power for High Freq | Load Fit HPwr | 80.0 0.0—200.0 %
1 Load current for Load Curve Cur | - i %
frequency
Load power for Load Curve 0
12 - - %
frequency Pwr

Parameter

Load Tuning Setting Details

Code Description

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

= Load T Setting Function
2oitoad iune None Load tuning is not used.
Load Tune Start load tuning.

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

LFreq
AP2-03 Load Fit Displays the current and power measured at the frequency set at AP2-02 as a
LCurr percentage (%) value, based on motor rated current and rated power. Values for
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Code Description

AP2-04 Load Fit
LPwr

AP2-03 and AP2-04 are user definable.

AP2-08 Load fit
HFreq

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

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

Displays the current and power measured at the frequency set at AP2-08 as a
percentage (%) value, based on motor rated current and rated power. Values for
AP2-09 and AP2-10 are user definable.

AP2-11 Load Curve
Cur

AP2-12 Load Curve
PWR

Monitors the load curve value set at AP2-1 (Load Tune) based on the current
output frequency.

When a load tuning is performed, the inverter measures for 10 seconds the motor current and

power, at the frequ
measured here are

Frequency4

Load Fit HFreq

Load Fit LFreq

encies set at AP2-02 and AP2-09. The motor current and power values
used to generate an ideal load curve.

L

/ Total Time :10 sec

Tota:l Time:10 siec

Note

Time

Load tuning is not available while the inverter is operating.

@ Caution

resulting load cu

If the frequencies for AP2-02 (Low Freq) and AP2-08 (High Freq) are set too close to each other, the

rve may not reflect the actual (ideal) load curve. Therefore, it is recommended that

you keep the AP2-02 and AP2-08 frequencies as close to the factory defaults as possible.

If a secondary motor is in use, note that the existing load curve for the main motor will be applied to

the secondary motor unless a load tuning has been performed for the secondary motor.

[

6 | LSIs




Learning Advanced Features

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.

Parameter
Setting

Group Code | Name LCD Display

Setting Range Unit

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

Level detection

71 LDT Area Sel o: No 01 -
range
i . gy
7 Level detection LDT Source o0: Output 011 ) o E_
source Current Q<
c
Level detection =3
i MmN
- 73 delay time LDT Dly Time 2.0 0-9999 Sec L 3
. Source Source setting is
Level detection L
74 LDT Level setting is used -
reference value
used
. Source Source setting is
Level detection . L
75 bandwidth LDT Band width | setting is used -
used
76 Level detection LDT Freq 20.00 0.00-Max Freq (Hz) | Hz
frequency
Level detection trip ,
77 restart time LDT Restart DT | 60.0 0.0—3000.0 Min

Level Detection Setting Details

Code Description

Determines the inverter operation when a level detection trip occurs.
Setting Functions
PRT-70LDTSel  ||-o—f1one 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.
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| |
Code Description

Sets the level detection range.
Setting Operation
PRT-71 Level 1 Below | Triggers a level detect fault trip when the inverter operates
Detect 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
o) Output Current Sets the output current as the source.
1 DCLinkVoltage 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 Vi Sets the V1 terminal input as the source.
PRT-72LDT Source 5 V2 Sets the V2 terminal inE)ut as the source.
6 12 Sets the |2 terminal input as the source.
7 PID RefValue Sets the PID reference as the source.
8 PID Fdb Val Sets the PID feedback as the source.
9 PID Output Sets the PID output as the source.
10 | EPID1FdbVal Sets the external PID feedback 1 as the source.
11 EPID2 Fdb Val Sets the external PID feedback 2 as the source.
:_:?11-(;73 LDTDly 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 DefaultValue Setting Range
Output Rated current 0-150% of the rated current
Current
DC Link| 350 0-450V (2 Type)
Voltage 700 0—900V (4 Type)
Output 230 0-250 (2 Type)
Voltage 460 0500 (4 Type)
PRT-74 LDT Level 90% of the Inverter rated
kw 0-150% of the Inverter rated power
power
Vi 9.00V 0.00-12.00
V2 9.00 -12.00-12.00
I2 18.00 0.00—25.00
PID RefValue | 50 PID Unit Min—PID Unit Max
PID Fdb Val 50 PID Unit Min—PID Unit Max
PID Output 5o -100.00%-100.00%
EPID1FdbVal | 50 EPID21 Unit Min—EPID1 Unit Max

[
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Code Description
EPID2FdbVal | 50 EPID2 Unit Min—EPID2 Unit Max

If the source is detected below the set level, it must be adjusted to be above the
'LDT Level + LDT Band Width' value to release the level detection fault trip.

\lj\ﬁ:j-tzs LDT Band If the source is detected above the set level, it must be adjusted to be 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 Freq 1?ets the start fre.quency for the.level detection. When setting the level detection
requency, take into consideration the source type and the LDT level.

PRT-77 DT Restart If PRT-08 (RST restart) is set to ‘.YI.ES,’ the inverter restarts after the time set at_

DT PRT-76 elapses when an LDT trip is released. The LDT Restart operates each time

an LDT tripis released.

OUT-31-35 Relay

e Sets one of the output relays to ‘40 (LDT),’ to monitor the level detection status.

T
]
Q
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c
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M
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LDT
Source

PRT-73

v

LDT ' : . LDT
OFF LDT Warning | OFF

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

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

@ Caution

* The LDT operation is carried out if the inverter operation is above PRT-74.
* Modify PRT-74 and PRT-75 appropriately when modifying LDT Source of PRT-71.
* PRT-74and PRT-75 become default value if the LDT Source is modified.
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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).

: Paramet . n
Group Code LCD Display Ty Setting Range Unit
Pipe Break Detection o |None
settin Warni
60 ng PipeBroken Sel o) 1 arhing
2 |Free-Run
AP2 Pipe Break Detecti e
61 Ip.e .rea etection PipeBrokenDev | 97.5 0—100 %
variation
62 ‘zlrzee Break Detection Pipe Break DT 10.0 0-6000.0 Sec
OUT |3136 |Relayoutputi—rg Relay1—g 28 Pipe Break -

Pipe Break Detection Details

Code Description

Select the operation while detecting Pipe Breaks

Setting Function
AP2-60 o | None No operation
PipeBroken Sel 1 | Warning The inverter displays a warning message.

2 | Free-Run The inverter free-runs, then stops.

3 | Dec The inverter decelerates, then stops.
AP2-61 PipeBroken | Sets the Pipe Break Detection level. Set the detect level by multiplying the set
Dev value for AP2-61 by PID Reference.
AP2-62 Sets the detect delay time. Pipe Break operates if the Pipe Break situation is
PipeBroken DT maintained for a set amount of time.
OUT31-36 Define Lfl:i’[;f);s;z.ak (28) is set, when a Pipe Break occurs, the inverter sends out output
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PID commanda

IPID command value AP2-61

>
Output frequency o Time
Smallestvalueof | . ..
PID Limit, Max Freq E
. AP2-62
o3
a<
> co
. =2
Time o3
In the graph above, although the inverter output is the maximum output (when PID output is the o

maximum set value or the inverter output frequency is operated with DRV-20 set), if the feedback
is smaller than PID-o4 * AP2-61, a Pipe Break occurs.

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.

Parameter
Setting

Group Code LCD Display

Setting Range Unit

48 Initial heating output Pre Heat Level 20 1-100 %
current
AP2 49 Initial heating output Pre Heat Duty 30 1100 %
duty
50 DCinputdelay time |DCinjDelay T 60.0 0.0-600.0 sec
IN 65-71 ;I'_e;mlnal blockinput P1—7 Define YA Pre Heat -

Initial Heating Setting Details

Description
AP2-48 PreHeat | Setsthe current to be used for initial heating. Sets the current to motor no-load
Curr current % value.
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Code Description

AP2-49 Pre Heat
Duty

Sets the duty (time) for the current to be used for initial heating, from 10 seconds
to % value.

AP2-50 DCinj Sets a certain delay time to prevent from an over current trip that may occur when
Delay T a DCinput is performed after the inverter Free-Run stop.
:;le: r5];71 = 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.

Output
frequency

Output
current

Operation
command

Pre Heat

- ->
10s 5 ' 10s :
P! ' H
----‘ ------ Lo R A - - >
>
Pre Heat Duty

B N — I

terminal signal

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.

[
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A
Output
frequency . AP2-50 qac |
10 ; ‘—p 10s;
DL : : <—SV
Output | | [ VAU =~ ’_l ,,,,,, >
current -« ] :
Pre Heat Duty : ,
Operation R |
command A : '
Pre Heat | |
- >

terminal signal

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 AP2-5o.

® Caution
* Ifthe value for AP2-48 Pre Heat Curr is above the rated motor current value, it is limited by the

rated motor current value.

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

The motor parameters can be measured automatically and can be used for an auto torque boost or
sensorless vector control.

Example - Auto Tuning Based on 5.5kW, 200V Motor

LCD Display Parameter Setting Range

Setting
DRV |14 Motor capacity Motor Capacity |9 |5.5kW |7—20 -
11 Motor pole number| pole Number |4 2-48 -
12 Ratedslipspeed | Rated Slip 45 0-3000 Rpm
Rated motor
13 current Rated Curr 21.0 1.0-1000.0 A
Motor no-load Noload A
14 current oload curr 7.1 0.5-1000.0
Motor rated
BAS 15 Rated Volt 220 170—480 \Y
voltage
16 Motor efficiency | Efficiency 85 70-100 %
20 Auto tuning AutoTuning o |None |- -
Stator resistance R Depends on the o
21 > 0314 motor setting
Leakage < Depends onthe H
22 inductance >'gma 319 motor setting m
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Auto Tuning Default Parameter Setting

Motor Capacity ~ Rated Current | No-load Rated Slip Stator Leakage
(kW) (A) Current (A) Frequency (Hz) Resistance (2) Inductance (mH)
5.5 21.0 7.1 1.50 0.314 3.19
7.5 28.2 9.3 1.33 0.169 2.844
200V 11 40.0 12.4 1.00 0.120 1.488
15 53.6 15.5 1.00 0.084 1.118
18.5 |65.6 19.0 1.00 0.0676 0.819
5.5 12.1 4.1 1.50 0.940 9.62
7.5 16.3 5.4 1.33 0.520 8.53
11 23.2 7.2 1.00 0.360 4.48
15 31.0 9.0 1.00 0.250 3.38
18.5 [38.0 11.0 1.00 0.168 2.457 N>
22 44,.5 12.5 1.00 0.168 2.844 Do
4ooV o<
30 60.5 16.9 1.00 0.1266 2.133 c g
37 YA 20.1 1.00 0.1014 1.704 ® 8
45 90.3 24.4 1.00 0.0843 1.422 Q
55 106.6 28.8 1.00 0.0693 1.167
75 141.6 35.4 1.00 0.0507 0.852
90 167.6 41.9 1.00 0.0399 0.715

Auto Tuning Parameter Setting Details

Code Description

DRV-14 Motor Sets the motor capacity to be used. The maximum motor capacity is limited by the
Capacity 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
o) 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
BAS-20Auto _ complete. _ _
Tuning 1 All(rotating | Measures all motor parameters while the motor is
type) rotating, including stator resistance (Rs), stator

inductance (Lsigma), 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
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Code Description

spindle.
Note that the rotor time constant (Tr) must be
measured in a stopped position.

> Al (static Measures all parameters while the motor is in the

type) stopped position, including stator resistance (Rs), stator
inductance (Lsigma), 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-14 Noload
Curr,

BAS-21 Rs—-BAS-
24 Tr

Displays motor parameters measured by auto tuning. For parameters that are not
included in the auto tuning measurement list, the default setting will be displayed.

@ Caution

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

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

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

*  When measuring all parameters after selecting 2 (All - static type) at BAS-20: compared with
rotation type auto tuning where parameters are measured while the motor is rotating, parameter
values measured with static auto tuning may be less accurate. Inaccuracy of the measured
parameters may degrade the performance of sensorless 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).

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. Batteries are installed on the I/O board, and
have a long-life of 25,800 hours and 53,300 hours, if the inverter is on or off.
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To use the Time Event, set the current date and time. Three parameters need to be set to configure
the Time event feature: Time Period Module, Time Event, and Exception Date.

Time Period Description

Time Period Used to set the time of operation.

Time Event Used to set the time of operation.

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

The Time period Module contains 4 types. The Time Event Module has 8 types. The Exception day
has 8. The Time Event function works with the composed modules above.

Parameter

Setting Range Unit
-
o5
o1 Current date Now Date 2000/01/01 | 2000/01/01-2099/12/31 |Hz E’,. n<)
£5
02 Current time Now Time 0:00 0:00-23:59 Sec 3 8
(o
03 Current day of the Now Weekday 0000001 0000000—1111111 -
week
SummerTime
04 Start date SummerT Start | o4/o01 01/01-11/31 Day
SummerTime
05 Finish date SummerTStop |11/32 04/01—01/01 Day
1 Period connection Period Status ) i i
status
11 :;Lr:ee Period 1 Start Perioda StartT 24:00 00:00—24:00 Min
g 12 :;::‘: Period 1 End Period1StopT 24:00 00:00—24:00 Min
Time Period 1 Day .
13 Period1 Day 0000000 0000000—1111111 -
of the week
14 :}:‘: Period 2 Start Period2 StartT 24:00 00:00—24:00 Min
15 :}:j Period 2 End Period2 Stop T 24:00 00:00—24:00 Min
16 Time Period 2 Day Period2 Day 00000000 0000000—1111111 -
of the week
17 Tlme Perlgd 3 S’.cart Period3 StartT 24:00 00:00—24:00 Min
time configuration
Time Period 3 End
18 time Period3 Stop T 24:00 00:00—24:00 Min
19 Time Period 3 Day |Period3 Day 0000000 0000000—1111111 -

-
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Name LCD Display PZ‘:;?:;er Setting Range
of the week
20 :;:: Period 4 Start Periody StartT 24:00 00:00—24:00 Min
21 :;Inr:: Period 4 End Periods Stop T 24:00 00:00—24:00 Min
22 Time Period 4 Day Periods Day 0000000 0000000—1111111 -
of the week
30 E):]::ptl Date Start Excepta StartT 24:00 00:00—24:00 Min
31 E)Ifr::ptl Date End ExceptaStopT | 24:00 00:00—24:00 Min
32 Except1Date Except1 Date o1/o1 01/01—12/31 Day
Exception Date 2-Exception Date 8 Parameter (The same condition and setting as
3353 Exception Date 1)
Time Event No
70 functions Time EventEn 0:No 0
1 Yes
Time Event
71 configuration T-Event Status - -
status
Time Event1 . 0000000000 | 000000000001~
72 . T-EventaPeriod
Connection 00 111111111111
o} None
1 Fx
2 Rx
3 Speed-L
4 Speed-M
5 Speed-H
7 Xcel-L
8 Xcel-M
73 Tlme-Event * T-EventaDefine 0: None 3 Xcel-H
functions 10 | XcelStop
11 Run Enable
12 2nd Source
13 Exchange
14 | AnalogHold
15 [-Term Clear
16 | PID Openloop
17 PID Gain 2
18 | PID RefChange

[
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Name LCD Display ngt?:;er Setting Range
19 |2nd Motor
20 TimerIn
21 | Dias AuxRef
22 EPID1Run
23 EPID1ITerm CIr
24 Pre Heat
25 EPID2 Run
26 |EPID2iTermClr
27 | SleepWake Chg
28 |PIDStepRefL
29 |PIDStepRefM
30 |PIDStepRefH

7487

Time Event 2-Time Event 8 Parameter (The same setting range and initial value as

Time Event 1)

Time Event Function Setting Details

T
]
Q
(o
c
—_
M
(7]

pasueApy

Code Description

AP3-01 Now Date
AP3-02 Now Time
AP3-03 Now
Weekday

Sets the current date, time, and day of the week. The Time Event function is
based on the setting.

AP3-04 SummerT
Start

AP3-o5 SummenrT
Stop

Set the Summer time start and finish date.

AP3-06 Date format

Select the desired date format.
Configuration Function
) YYYY/MM/DD | Year/Month/Day is displayed.
1 MM/DD/YYYY | Month/Day/Year is displayed (USA).
2 DD/MM/YYYY | The format of Day/Month/Year is displayed (Europe).

AP3-10 Period Status

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

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

AP3-11-AP3-20
Period 1— Start T

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

AP3-12-AP3-21
Period 1—4 STopT

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

AP3-13-AP3-22
Period 1—4 STopT

The Time period date for the operation can be set up to 4. It can be seton a
weekly basis. If the bit is 1 (on), it indicates the relevant day is selected. If the Bit is
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Code Description

o (off), it indicates the relevant day is not selected.

Bit
6 5 4 3 2 1 0
Sunday Monday | Tuesday | Wednesday | Thursday | Friday Saturday

AP3-30-AP3-51
Exceptioni-8 Start T
AP3-31-AP3-52
Exception1-8 Stop T
AP3-32-AP3-53
Exception1-8 Date

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

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

The date for the 8 Exception days can be set.

Enables or disables the Time Event

AP3-70Time Event Setting Function
En o No Time Event is not used.
1 Yes Time Event is used.

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

AP3-71T-Event
Status / 6 > 4 3 2 : °
T-Event8 |T-Eventy |T-Event6 |[T-Eventg |T-Events |T-Event3 |[T-Event2 |T-Eventi
Select the desired module of the Time Module and Exception Day set in AP3-11—
AP3-53 for the relevant events.
I the bit is 1, it indicates the relevant Time Module or Exception Day is selected. If
the Bit is o, it indicates the Time Module or Exception Day is not selected.
AP3-72-86T- bit
Eventi1-8 Period 1 |10 |9 8 7 6 5 4 3 2 1 0
™™ pm® DP® DM®™ MD®DD® P M® DPDMO® D M ) o o) o
pE NE PP PEFEPEMNEPE a | o | Q| o
== =S = =S - =3 I~ v N a
= = > > > > = =)
Select the desired Event.
Setting
o | None 16 | PID Openloop
1 Fx 17 | PIDGain2
T 2 | Rx 18 | PID RefChange
373971~
Event1-8 Define 3 | Speed-L 19 | 2nd Motor
4 | Speed-M 20 | Timerln
5 | Speed-H 21 | DiasAux Ref
6 | Xcel-L 22 | EPID1Run
7 | Xcel-M 23 | EPID10Openloop
8 | Xcel-H 24 | PreHeat

[
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Code Description

9 | XcelStop 25 | EPID2 Run

10 | RunEnable 26 | EPID2 Openloop
11 | 2nd Source 27 | SleepWake Chg
12 | Exchange 28 | PIDStep RefL
13 | AnalogHold 29 | PIDStepRefM
14 | |-Term Clear 30 | PIDStepRefH
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.

Time Period | Schedule

Time Period 1

T
]
Q
(o
c
—_
M
(7]

pasueApy

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

Time Schedule

Code Function Setting
AP3-11 | PeriodiStartT 06:00
AP3-12 | Period1 StopT 18:00
AP3-13 Period1 Day 1101110

Time Period 2

Every Sunday and Saturday for 24 hours (On)

Time Schedule

Code Function Setting
AP3-14 | Period2 StartT 00:00
AP3-15 Period2 StopT 24:00
AP3-16 | Period2 Day 1000001

Time Period 3

Every Sunday, Thursday, Friday, and Saturday at 10:00 (On) and 14:00 (Off)

Time Schedule

Code Function Setting
AP3-17 Period3 StartT 10:00
AP3-18 | Period3StopT 14:00
AP3-19 Period3 Day 1000111
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<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 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 and each Exception Date can also be set redundantly.
If the Time Periods and the Exception Dates are set redundantly, the inverter operates on the
Exception Dates set.

Title \ Setting Range Description

Except1—8 StartT |00:00—-24:00 Hour : Minutes (by the minute)

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

Excepti-8 Date 1/1-12/31 Select the particular date (between 1/1 and 12/31)

Time Period | Schedule

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

Exception Code Function Setting

Datea AP3-30 | ExceptaStartT 06:00
AP3-31 | ExceptaStopT 18:00
AP3-32 Except1 Day 12/25

Every Sunday and Saturday for 24 hours (On)
Time Schedule

Exception Code Function Setting

Date 2 AP3-33 Except2 StartT 00:00
AP3-34 | Except2 StopT 24:00
AP3-35 Except2 Day o1/01
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Time Period | Schedule

Every Sunday, Thursday, Friday, and Saturday at 10:00 (On) and 14:00 (Off)

Exception
Date 3

Time Schedule

Code Function Setting
AP3-36 | Except3StartT 10:00
AP3-37 Except3 StopT 14:00
AP3-38 | Except3Day o01/01

Setting Range ‘ Remarks

Except1-8 StartT 00:00-24:00 Hour : Minutes (by the minute)
Except1-8 Stop T 00:00-24:00 Hour : Minutes
Select the particular date (between 1/1
Except1-8 Date 1/1-12/31
and 12/31) o5
A<
cC Q
== Except Date 1 *== (== Except Date2 == == Except Date 8 =4 FB (31
00:00f =+ =+ = - 00:00 00:00 ) =+ =+ m v . e 3
02:00 | =+ =+ = e = ' 02:00 02:00| =+ === 1
04:00| =+ =+ =- - 04:00 04:00 | =+ = e = v = i
06:00 06:00 06:00 | === - = !
08:00 08:00 08:00| =+ =-=. = !
1000 woo| RN | 1000 -~ - !
12:00 12o0| RS | o) R !
14:00 14:00 1400 | == e m e = :
16:00 16:00 16:00 [ == v = v = .
18:00 | = ="="= ' 18:00 18:00 | = v = v = v = ]
20:00] =« === . 20:00 20:00 | =« = v == -
22:00 | == - me = 1 22:00 22:00| === = 1
24:00 ) 24:00 2400l
12/25 01/01 01/01

-

<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 1is

connected to Time Period 4. The Time Event 8 is connected to Time Periods 1—4 and the Exception

Dates 2.
Time Event 1 Time Event 2 Tine Event 3 Time Event 4 Time Event 8
(AP3 60) (AP3 62) (AP3 64) (AP3 66) (AP3 72)
T- EvenuPerlod T- EventZPerlod T- EventsPerlod T- EvenMPenod T-Event8Period
Time Period 1 M AN A \ A /‘I'\ q\/:\
Periodt StartT 1 ! I L . 1A
Periodl Stop r T T R
Pericd? Day : : : i :
Time Period 2 1 1 1 Ryl
0d2 $tartT | L o e S R R S Lbcasosssasusaasin Ao e e sl
Pericd2 Stop T ] ] ] 1
Pericd2 Day 1 ] ] :
Time Period 3 : : : 1
Pericd3 StartT 1 L 1 0k,
Pericd3 Stop T 1 1 1 !
Period3 Day 1 1 1 !
I 1 1 1
Time Period 4 1 1 1 1
Periods ST [ e e e e o s e o i o e L o s o i R o e e o e e e e e e vl
Pericdd Stop T
Pericd4 Day
Except Date 1
Exceptl StartT
Exceptt Stop T
Bxcept! Date
Except Date 2

Except2 StartT

Except2 Stop T
Except2 Date

Except Date 8

Except3 StartT
Except3 Stop T
Except3 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 203). 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.

Example of the Time Event operations

If the Time events are set as the parameters below, the inverter operates as illustrated.
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Name LCD Display P:‘:t:;:;er Setting Range
06 Command Cmd Ref Src 5:Time Event |o—9 -
Source
DRV Frequency
o7 command source Freq Ref Src o: KeyPad 0-5 -
Time Period 1 . .
11 Start time Period1 StartT 10:00 00:00—24:00 Min
12 E:;iil::()d * Period1StopT 20:00 00:00—24:00 Min
Time Period 1
13 Day of the week | Period1 Day 0110000 0000000—1111111
14 ;?;Ezfd 2 Period2 StartT 12:00 00:00—24:00 Min
15 Time Period 2 Period2 StopT 17:00 00:00—24:00 Min PP g
Endtime ' ) ' 0 %
Time Period 2 ) co
16 Period2 Day 00100000 0000000-1111111 - =3
Day of the week ® )
70 Tlmg Even't Time EventEn 1:YES 0 |No - =
configuration 1 | Yes
Time Event 1
72 | connection T-EventiPeriod |00000000001 000000000001
configuration 111111111111
o | None
1 |Fx
2 |Rx
3 |Speed-L
4 | Speed-M
5 |Speed-H
7 | Xcel-L
8 |Xcel-M
AP3 9 |Xcel-H
Time Event 1 ) 10 | XcelSto
3" | functions T-BventaDefine | 2:Fx 11 |Run Enapble
12 | 2nd Source
13 | Exchange
14 | Analog Hold
15 |I-Term Clear
16 | PID Openloop
17 | PID Gain 2
18 | PID Ref Change
19 | 2nd Motor
20 | TimerIn
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21 | Dias Aux Ref

22 |EPID21Run

23 |EPID2ITerm Clr
24 | Pre Heat

25 |[EPID2 RUn

26 | EPID2 ITerm Clr
27 | Sleep Wake Chg
28 | PID Step RefL
29 |PID StepRef M
30 |PID Step RefH

Time Event 2 . 000000000001—
74 . T-EventiPeriod | 00000000010

connection 111111111111
75 ;‘Er:c?cii\snt 2 T-Event2Define |3:Speed-L Referto AP3-73

The parameters in the table above shows the frequency command sources for the keypad and the
operation command sources for the Time Event.

The following is an example of an inverter operation utilizing the Time Period modules 1 and 2 with
Time Events 1and 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).
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' I
Output

frequency.
Kpd Fred f------ooooommmmmmmooeee

' &
, €

| Time Event 1 | .
00:00 02:00 04:00 06:00 08:00 10:p0 12:00 14:00 16:00 18:00 20:q0 22:00 24:00'

'« Time Period1 ;
Output Tuesd I I
uesday : -
frequency Time Period2!
Kpd Fred '
Speed-L Freq
Ex | ETime Event 1 >
Time Event 2|
Speed-L Time Event 2 >

00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 2200 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

command sources set in Freq Ref Src for DRV-07 (followed by Jog operation and multi-step
acc/dec).

LSis | 207




Learning Advanced Features

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.

Parameter

Group Code Name LCD Display e Settingrange  Unit
.. KlnetlF energy buffering KEB Select ] Yes o i
selection
18 Kinetic energy buffering KEBStartLev |130 120140 %
start level
Kinetic energy buffering 0
79 stop level KEBStopLev |35 125-145 %
CON |80 K!netlc. energy buffering KEBSlip Gain | 300 1-20000 -
slipgain
81 K|r.1et|c energy buffering P KEB P Gain 1000 1-20000 i
gain
8o K|r.1et|c energy buffering | KEB | Gain 500 1-20000 i
gain
83 Kinetic energy buffering KEBAccTime |100 0-6000 Sec
acceleration time

Kinetic Energy Buffering Operation Setting Details

Code Description

Select the kinetic | Function
energy buffering
operation when the
input power is
CON-77 disconnected.Setting
KEB Select o | No General deceleration is carried out until a low
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 : :
KEB Start Lev Sets the start and stop points of the klnet|c'energy buffering operation. The set
CON-79 ! values must be based on the low voltage trip level at 100%, and the stop level
KEB Stop Lev (CON-79) must be set higher than the start level (CON-78).
CON-8o Used to prevent malfunctions caused by low voltage from initial kinetic energy
KEB Slip Gain buffering occurring due to power interruptions.

Used to maintain the voltage during the kinetic energy buffering operation. It
CON-81 operates the inverter by modifying the set value to prevent malfunctions caused
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Code Description

KEB P Gain by low voltage after power interruptions.

CON-82 Used to maintain the voltage during the kinetic energy buffering operation.

KEB | Gain Sets the gain value to maintain the operation until the frequency stops during the
kinetic energy buffering operation.

CON-83 Sets the acceleration time for the frequency reference when the inverter’s

KEB AccTime 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.
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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.

. Parameter . .
Group Code LCD Display . Setting Range Unit
Setting
Enable or disable o |No
CON 13 antl—hu_ntlng AHR Sel 1 |Yes -
regulation 1 |Yes
(resonance
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Parameter

Group Code LCD Display . Setting Range
Setting

prevention)

Anti-hunting
14 regulation P- AHR P-Gain 1000 032767 -
Gain

Anti-hunting
regulation start

frequency AHRLowFreq |o 0—-AHR High Freq Hz

15

Anti-hunting
16 regulationend |AHRHighFreq |400.00 AHR Low Freq- Hz

frequency 40000
Anti-hunting
regulation
compensation
voltage limit

17 AHR Limit 2 0—20 %

Anti-hunting Regulation Setting Details

Description

Increasing AHR proportional gain improves responsiveness of the anti-hunting

CON-24AHR P-Gain regulation. However, current oscillation may result if AHR proportional gain is set

too high.
CON-15AHR Low
Freq Sets the lower limit frequency (CON-15) and the maxim limit frequency (CON-
;22]-16 ARIRIFTET 16) for anti-hunting regulation.

5.25 Fire Mode Operation
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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.

Parameter

Group Code LCD Display . Setting Range  Unit
Setting

4 E.nable or disable Fire Mode PW o) Password -
Fire mode
45 | Firemode setting | Fire Mode Sel 1: None 02 -
PRT 46 F|'re mpde un Fire Mode Dir o: Forward 01 -
direction
47 Fire mode run Fire Mode Freq 60.00 o—max Freq Hz
frequency m—r—
i ]
48 Fire mc_>de Fire Mode Cnt o - - o %
operation count =S
Digital input ' . o 2
IN 65-75 configuration Px Define 40: Fire Mode |- - e 3
3135 D|g|t.al OUt.p ut Relay1,2/Q1 27: Fire Mode |- -
ouT configuration
36 TR oV tput_ Qa define 27: Fire Mode -
configuration

When the multi-function terminal configured for Fire mode is turned on, the inverter ignores all
other commands and operates in the direction set at PRT-46 (Fire mode run direction) at the speed
set at PRT-47 (Fire mode run frequency). In Fire mode, the inverter ignores any faults, other than
‘ASHT," *Over Current 1, ‘Over Voltage,’ ‘Ground F, and continues to operate. If any of the faults
that can stop inverter operation occur, the inverter automatically performs a reset restart to
continue the operation.

Fire Mode Function Setting Details

Code Description

PRT-44, Fire Mode Set the Fire mode password. Choose a number between 0—9g99.
PW A password must be created to enable Fire mode. PRT-45 (Fire Mode Sel) can be
modified only after the password is entered.
Sets the Fire Mode.
PRT-45 Fire Mode || Setting Function
Sel 0 None Fire mode is not used.
1 Fire Mode Normal Fire mode
2 Test Mode Fire mode test mode
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Description
In Fire test mode, faults are normally processed. Using
Fire test mode does not increase the count value at
PRT-48 (Fire Mode Cnt).
EﬁT-[& Fire Mode Sets the run direction for Fire mode operation.
Ezlc—{lﬂ AT Sets the operation frequency for Fire mode.
. Counts the number of the Fire mode operations. The number increases only when
PRT-48 Fire Mode ) ) N , . .
@ PRT-45 (Fire Mode Sel) is set to '"Normal,’ The count increases up to 9g, then it does
not increase any more.
® Caution

* If damper or lubrication operations are set for the inverter, Fire mode operation is performed after
the delay times set in the relevant operations.

* Note that Fire mode operation voids the product warranty.

* InFire 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

5.26.1Manual 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.

. Parameter .
Group Code Name LCD Display Setting Setting Range
Energy savin None
50 gy saving E-Save Mode |1 Manual 1 Manual -
ADV operation Auto

[
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Group Code Name LCD Display ::;:ir:geter Setting Range
51 Energy saving EnergySave |30 030 %
amount

Current

Voltage output

5.26.2 Automatic Energy Saving Operation

The inverter finds the optimal energy saving point for the time set at ADV-52 based on the rated
motor current and the voltage output. The Energy saving operation is effective for the normal duty
operations. It does operate when the load level is more than 80% of the rated motor current.

Group Code \ LCD Display \ Setting
50 EnergY >aving E-Save Mode |2 Auto 02 -
operation
ADV Energy savin
52 . gy g E-Save DetT 20.0 (Sec) 0.0—100.0 Sec
point search time
O 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.

LSis | 202

T
]
Q
(o
c
=
M
(7]

pasueApy




Learning Advanced Features

Group |Code LCD Display | Parameter Setting

Speed search mode )
70 selection SS Mode o |FlyingStart-1 |- -
Speed search ,
71 operation selection Speed Search | 0000 - bit
Speed search SS Sup- Less than 9o
72 reference current Current T kw 80-200 %
ot Speed search )
73 proportional gain 55 P-Gain 100 079999 |-
Speed search integral )
74 gain SS I-Gain 200 09999 |-
Output block time SS Block 6
75 before speed search | Time 10 000 s€c
Multi-function relay 1 Rel
our | |item = Speed Search
Multi-function output _ 19 |opeedoearch - i
33 . Qz Define
1item

Speed Search Operation Setting Details

Code Description

CON-70SS Mode

Speed search can be selected from the following 4 options. If the top display
segment is on, it is enabled (On). If the bottom segment is on, it is disabled (Off).

Item Bit Setting On Status Bit setting Off Status

LCD keypad
CON-71Speed Search

Type and Functions of Speed Search Setting

Setting Function
bits bit3 bit2 bita
v Speed search for general acceleration
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Code Description

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: I Bit 2 is set to ‘12’ 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 reset of a fault trip: 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.
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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’sinner 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
accelerates the motor back to its frequency reference before the fault
trip.

LSis | 205




Learning Advanced Features

Description

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.

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

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

CON-72SS Sup-
Current

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

The block time parameter prevents overvoltage trips due to counter
CON-75 SS Block Time | electromotive force.
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Note

If operated within the rated output, the Hioo series inverter is designed to withstand
instantaneous power interruptions within 8 ms and maintain normal operation. The DC voltage
inside the inverter may vary depending on the output load. If the power interruption time is
longer than 8 ms, a low voltage trip may occur.

@ Caution

Caution

Select the Speed search function (normal acceleration) for a proper re-operation during a free-run.
If the speed search function (normal acceleration) is not selected during the acceleration, an over
current trip or an overload trip may occur.
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5.28 Auto Restart Settings

When inverter operation stops due to a fault and a fault trip is activated, the inverter automatically
restarts based on the parameter settings.

. Parameter .

Group Code Name LCD Display S Setting Range

o8 Select start at trip reset RST Restart 11 - -
PRT 09 | Auto restart count Retry Number |6 0—10 -

10 | Autorestart delay time Retry Delay 1.0 0.1-60.0 sec

71 Select speed search operation |Speed Search |- 0000-1111 bit

72 Speed search startup current | SS Sup-Current | 150 80—200 %
coN 1B Speed search proportional gain | SS P-Gain 100 0-9999

74 Speed search integral gain SS |-Gain 200 0-9999

75 Output block time before SSBlockTime |10 0.0-60.0 sec

speed search
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Auto Restart Setting Details
Code Description
The Reset restart function can be performed by one of the two different types.

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

Type Bit On Bit Off

LCD Display H |E|

Reset Restart function

PRT-08 : _
RST Restart Sett|ng Function
Bit1 Bito

v For fault trips other than LV
4 For LV fault trips

* Forfault 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: I the Bit 1is turned on, the inverter restarts after a trip
occurs and triggers a reset.

The number of available auto restarts can be set at PRT-og. If a fault trip
occurs during an operation, the inverter restarts after the time set at PRT-
10 (Retry Delay). At each restart, the inverter counts the number of tries
and subtracts it from the number set at Pr.og until the retry number count
reaches o. After an auto restart, if a fault trip does not occur within 60 sec,
PRT-09 it will increase the restart count number. The maximum count number is
Retry Number, limited by the number set at PRT-o09.

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 5.2.7 Speed Search Operation on page 217.

[
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¥ : Trip occurs
Normal Op.
Frequency % ‘T /
Voltage / SS 4‘ [ [ /
Lo —> 4— . .

Reset Spdlecll search SS PRT- 1I0 .
M_gg
60 seconds
|Auto restart trial| 2 | | | 2 | 1 | 0 | 2 |

[Example of auto restart with a setting of 2]
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@ Caution
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If the auto restart number is set, be careful when the inverter resets from a fault trip. The motor may
automatically start to rotate.

5.29 Operational Noise Settings (carrier frequency settings)

Group = Code Name LCD Display Parameter Setting :::;;g
CON 04 Carrier Frequency | Carrier Freq 3.0 1.0-15.0 kHz
05 SwitchingMode  |PWM*Mode |o l Normal PWM | o—1 -

* PWM: Pulse width modulation

Operational Noise Setting Details

Code Description

Adjusts motor operational noise by changing carrier frequency settings. Power
transistors (IGBT) in the inverter generate and supply high frequency switching
CON-o4 voltage to the motor. The switching speed in this process refers to the carrier
Carrier Freq 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 The heat loss and leakage current from the inverter can be reduced by changing
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Code Description

Mode the load rate option at Cn.o5 (PWM Mode). Selecting ‘1’ (LowLeakage PWM)
reduces heat loss and leakage current, compared to when ‘o’ (Normal PWM) is
selected. However, it increases the motor noise. Low leakage PWM uses a 2 phase
PWM modulation mode, which helps minimize degradation and reduces switching
loss by approximately 30%.

[tem Carrier Frequency
1.0 kHz 15 kHz
LowLeakage PWM Normal PWM
Motor noise 1 !
Heat generation ! N
Leakage current ! 1
Leakage current ! "

[
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Note

*  Carrier Frequency at Factory Default Settings: 3 kHz

*  HaooSeries 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 Hioo series inverter is 120%/1min 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 439.

* Current rating for ambient temperature at normal load operation.

100%

75%
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5.30 2" Motor Operation

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

Setting

Range Unit

Group | Code  Name LCD Display Parameter Setting

Px terminal
configuration
2" Motor Operation Setting Details

Code Description

Set one of the multi-function input terminals (P1—Ps) to 26 (2"d Motor) to display

Px Define(Px: P1—P7) |28 2nd Motor | - -

the M2 (2™ motor group) group. An input signal to a multi-function terminal set to
2™ 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
IN-65-71 Px Define |terminals will not read as a 2™ 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
1min) and M2.30 (M2.ETH Cont) settings.

Parameter Setting at Multi-function Terminal Input on a 2™ Motor
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Code Description Code ' Description

M2-04 Acc Time Acceleration time M2-15 M2-Efficiency | Motor efficiency
M2-05 M2-Dec Time Deceleration time M2-17 M2-Rs Stator resistance
M2-06 M2-Capacity | Motor capacity M2-18 M2-Lsigma Leakage inductance
M2-07 M2-Base Freq | Motor base frequency | M2-25 M2-V/F Patt | V/F pattern

M2-08 M2-Ctrl Control mode M2-26 M2-Fwd Boost | Forward torque boost
Mode

M2-10 M2-Pole Num | Pole number M2-27 M2-Rev Boost | Reverse torque boost
M2-11 M2-Rate Slip | Rated slip M2-28 M2-StallLev | Stall prevention level
M2-12 M2-Rated Rated current Motor heat protection 1min

Curr

M2-29 M2-ETH 1min

rating

M2-13 M2-Noload
Curr

No-load current

M2-30 M2-ETH Cont

Motor heat protection
continuous rating

M2-14 M2-Rated
Volt

Motor rated voltage

[
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Example - 2nd Motor Operation

Use the 2nd motor operation when switching operation between a 7.5 kW motor and a secondary 3.7
kW motor connected to terminal P3. Refer to the following settings.

Group| Code  Name LCD Display Parameter Setting Setting
Range
IN |67 Terminal P3 configuration P3 Define 26 | 2nd Motor |- -
M 06 Motor capacity M2-Capacity - 3.7kW - -
2
08 Control mode M2-Ctrl Mode ) V/IF - -
Motor
7.5kW
Inverter T
Motor 0 %
3.7kw co
=2
MmN
v D
o

5.31 Supply Power Transition

A supply power transition is used to switch the power source for the motor connected to the
inverter from the inverter output power to the main supply power source (commercial power
source), or vice versa.

Group Code LCD Display Parameter Setting ::’:It;r;g Unit

N [65ga |temina PxDefine(Px:P1-P7) |18 |Exch
5—71 configuration x Define(Px: P1-P7) |1 xchange - -
Multi-function relay 1 i
31 . Relay1 17 |InverterLine |- -
G items
Multi-function output 1 ) i
33 items Qa Define 18 |CommlLine |- -

Supply Power Transition Setting Details

Code Description
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Code Description

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). Power will
Px Define 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
. e .
Output frequency | =
OUT-31Realy 1~ E 5
OUT-36 Q1 Define | Rul cmd _
Px(Exchange) I
Relay1
(inverter Line) [T il ]
Q1(Comm Line) _—
—> — —>

5.32 Cooling Fan Control

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

Group| Code  Name LCD Display Parameter Setting ::?;Ilg

ADV |64 Cooling fan control Fan Control 0 |DuringRun |02 -

Unit

Cooling Fan Control Detail Settings

Code Description
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Code Description

Settings Description

o | DuringRun | 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 value, the cooling

ADV-64 Fan Control fan operates automatically regardless of its operation
status.
1 | AlwaysOn Cooling fan runs constantly if the power is supplied to the
inverter.
2 | Temp With power connected and the run operation command
Control 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.
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Despite setting ADV-64 to ‘o’ (During Run), if the heat sink temperature reaches a set level by current
input harmonic wave or noise, the cooling fan may run as a protective function.

5.33 Input Power Frequency and Voltage Settings

Select the frequency for inverter input power. If the frequency changes from 60 Hz to 5o Hz, all
other frequency (or RPM) settings, including the maximum frequency, base frequency, etc., will
change to 5o 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..

Setting

Range Unit

Group| Code  Name LCD Display Parameter Setting

BAS |10 Input power frequency 60/50 Hz Sel 0 60 Hz 01 -

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

Group| Code  Name LCD Display Parameter Setting :2:;19 Unit
200
BAS |19 Input power voltage AC Input Volt Type 220 170240 |V
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Setting

Range Unit

Group| Code  Name LCD Display Parameter Setting

400

Type 380 320—480

5.34 Read, Write, and Save Parameters

Use read, write, and save function parameters on the inverter to copy parameters from the inverter
to the keypad or from the keypad to the inverter.

q Parameter
Group Code Name— LCD Display Settinc
46 Parameter read Parameter Read 1 |Yes |- -
CNF |47 Parameter write Parameter Write 1 Yes |- -
48 Parameter save Parameter Save 1 Yes - -

Read, Write, and Save Parameter Setting Details

Code Description

CNF-46 Parameter Copies saved parameters from the inverter to the keypad. Saved parameters
Read on the keypad will be deleted and replaced with the copied parameters.

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

CNF-47 Parameter

Write error occurs during parameter writing, the previously saved data will be used.
If there is no saved data on the Keypad, ‘EEP Rom Empty’ will be displayed.
As parameters set during communication transmission are saved to RAM, the

T e setting values will be lost if the power goes off and on. When setting

parameters during communication transmission, select ‘1’ (Yes) at CNF-48
to save the set parameter.

5.35 Parameter Initialization

User changes to parameters can be initialized (reset) to factory default settings on all or selected
groups. However, during a fault trip situation or operation, parameters cannot be reset.

Parameter  Setting

Setting Range st

Group Code | Name LCD Display
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Parameter  Setting

Setting Range st

Group Code | Name LCD Display

CNF 40 Parameter initialization Parameter Init o] No 0-15

Parameter Initialization Setting Details

Code Description

Setting LCD Function
Display
o | No No -

Initialize all data. Select ‘1’ (All Grp)
and press the [PROG/ENT] key to
start initialization. On completion,
‘o’ (No) will be displayed.

1 | Initialize allgroups | AllGrp

2 | Initialize DRV group | DRV Grp Initialize data by groups. Select Py E_

3 | Initialize BASgroup | BASGrp | initialize group and press the s

4 Initialize ADV group | ADV Grp [PROG/ E_Nﬂ key to start ) -C1 >

— initialization. On completion, o(No) | |12,

CNF-40 Parameter || 5| InitializeCONgroup | CONGp | \ype displayed. Q
Init 6 | Initialize IN group INGrp

7 | Initialize OUT group | OUT Grp

8 Initialize COM COMGrp

group

9 | Initialize PID group | PID Grp

10 | Initialize EPIgroup | EPIGrp

11 | Initialize AP1group | AP1Grp

12 | Initialize AP2 group | AP2Grp

13 | Initialize AP3 group | AP3Grp

14 | Initialize PRT group | PRT Grp

15 | Initialize M2 group | M2 Grp

5.36 ParameterView Lock

Use parameter view lock to hide parameters after registering and entering a user password.

Parameter  Setting

Group Code  Name LCD Display

Setting Range
_— 50 Parameter view lock View Lock Set Un-locked 0-9999
51 Parameter view lock View Lock Pw Password 0-9999
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Parameter  Setting

Setting Range snit

Group Code  Name LCD Display

password

ParameterView Lock Setting Details

Code Description

Register a password to allow access to parameter view lock. Follow the steps
below to register a password.

No Procedure

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

> | Ifapassword had been set, enter the saved password.

CNF-51View Lock Pw

3 | Ifthe 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).

Register a new password.

5 | Afterregistration, code CNF-51 will be displayed.

To enable parameter view lock, enter a registered password. The [Locked] sign
CNF-50View Lock will be displayed on the screen to indicate that parameter view lock is enabled.
Set 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.

. Parameter
Group Code Name LCD Display St
NE 152 Parameter lock Key Lock Set Un-locked |0—9999 |-
53 Parameter lock password Key Lock PW Password 0-9999 -
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Parameter Lock Setting Details

Code Description

Register a password to prohibit parameter modifications. Follow the procedures
below to register a password.
No | Procedures

1 Press the [PROG/ENT] key on CNF-53 code and the saved password
input window will be displayed. If password registration is being made
for the first time, enter o. It is the factory default.

> If a saved password has been set, enter the saved password.

CNF-53 Key Lock Pw

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-51 will be displayed.

To enable parameter lock, enter the registered password. The [Locked] sign will
be displayed on the screen to indicate that prohibition is enabled. 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.

CNF-52 Key Lock
Set
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@ 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.
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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.

Setting

Group| Code | Name LCD Display Parameter Setting

Range
CNF |41 Changed parameter display | Changed Para o |ViewAll - -

Changed Parameter Display Setting Details

Description
Setting Function
CNF-41 - -
i o View All Display all parameters
1 View Changed Display changed parameters only

5.39 User Group

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

Setting
Range

Group Code Name LCD Display Parameter Setting

42 Multi-function key settings Multi Key Sel |3 | UserGrp SelKey
45 Delete all user registered codes | UserGrp AllDel |0 | No - -

CNF
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User Group Setting Details

Code Description

CNF-42 Multi Key Sel

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.

> In the parameter mode (PAR Mode), move to the parameter you
need to register and press the [MULTI] key. For example, if the
[MULTI] key is pressed in the frequency reference in DRV o1 (Cmd
Frequency), the screen below will be displayed.

G\IUSR OREG Ul STP 60.0Hz @)
DRVO1 Cmd Frequency P-4
40 CODE|
DRV06 Step Freq-1,
e|\.oo~64 copE.
€ Group name and code number of the parameter
@ Name of the parameter
@ Code numberto be used in the user group. Pressing the
[PROG/ENT] key on the code number (40 Code) will register
DRV-o1 as code 40 in the user group.
O Existing parameter registered as the user group code 40
@ Setting range of the user group code. Entering ‘o’ 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 ‘o’
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.
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Code Description

Follow the procedures below to delete parameters in the user group.

No. Settings

1 Set CNF- 42 to 3 (UserGrp SelKey). A icon will be displayed at
the top of the LCD display.

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

3 Press the [MULTI] key.
Move to *YES' on the deletion confirmation screen, and press the
[PROG/ENT] key.

5 Deletion completed.

CNF-25 UserGrp AllDel | Set to ‘1’ (Yes) to delete all registered parameters in the user group.
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5.40 EasyStartOn

Run Easy Start On to easily setup the basic motor parameters required to operate a motorin 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.

Setting
Range
CNF |61 Parameter easy start settings | Easy Start On 1 Yes - -

Group| Code  Name LCD Display Parameter Setting

Unit

Easy Start On Setting Details

Code Description

Follow the procedures listed below to set the easy start on parameters.
No | Procedures

1 Set CNF-61 (Easy Start On) to ‘1’ (Yes). o E_

5 Select ‘1’ (All Grp) in CNF-40 (Parameter Init) to initialize all = n<)
parameters in the inverter. % 2

3 Restarting the inverter will activate Easy Start On. Set the values in n 3

the following screens on the LCD keypad. To escape from Easy Start
On, press the [ESC] key.

Start Easy Set: SelectYes.

BAS-10 60/50Hz Sel: Set motor rated frequency.
DRV-14 Motor Capacity: Set motor capacity.
BAS-13 Rated Curr: Set motor rated current.
BAS-15 Rated Volt: Set motor rated voltage.

CNF-61 Easy Start On * 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
atrip reset.

*  COM-g6 PowerOn Resume: Sets the serial communication
restart function.

* CON-71SpeedSearch: Set SpeedSearch.
* DRV-06 Cmd Source: Set command source.

* DRV-o7 Freq Ref Src: Set Frequency Reference source.

When the settings are complete, the minimum parameter settings
on the motor have been made. The LCD keypad will returnto a
monitoring display. Now the motor can be operated with the

LSis | 222




Learning Advanced Features

Description
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 LCD keypad related features.

Parameter Setting
Setting Range

Group Code LCD Display

LCD brightness/contrast
2 . LCD Contrast - -
adjustment
10 Inverter S/W version Inv S/W Ver XXX -
11 Keypad S/W version Keypad S/W Ver XXX - -
CNEx |22 Keypad title version KPDTitle Ver XXX - -
3032 Power slot type Option-x Type None - -
Lt Erase trip history Erase All Trip No - -
60 Add title update AddTitle Up No - -
6 Initialize accumulated WHC R N
2 electric energy ount Reset ° i i

Config Mode Parameter Setting Details

Code Description

CNF-2 LCD Contrast Adjusts LCD brightness/contrast on the keypad.

ENE1o I SV Ver, Checks the OS version in the inverter and on the LCD keypad.
CNF-11 Keypad S/W Ver

CNF-12 KPDTitle Ver Checks the title version on the LCD keypad.

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

CNF-30—32 Option-xType | The Hioo inverters use type-1 option boards only (CNF-30 Option-1Type).
CNF-312 and CNF-32 are not used.

CNF-44 Erase All Trip Deletes the stored trip history.
When inverter SW version is updated and more code is added, CNF-60
settings will add, display, and operate the added codes. Set CNF-60to ‘1’

CNF-60 AddTitle Up
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Code Description

(Yes) and disconnect the LCD keypad from the inverter. Reconnecting the
LCD keypad to the inverter updates titles.

CNF-62 WH Count Reset

Initialize the accumulated electric energy consumption count.

T
]
Q
(o
c
=
M
(7]

pasueApy
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5.42 Macro Selection

The Macro selection function is used to put various application functions together in a group. For
applications with the Hioo series inverters, 7 basic Macro configurations are currently available.
Macro functions cannot be added by the user, but the data can be modified.

Parameter Setting

Group Code | Name LCD Display . Unit
0 Basic
1 Compressor
2 Supply Fan
3 Exhaust Fan
4 Cooling
CNF 143 Macro selection Macro Select Tower 07 i
Circul.
> Pump
6 Vacuum
Pump
Constant
/ Torq

Macro Selection Details

Code Description

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

inverter's Macro settings.
CNF-43 Macro If ‘o’ (Basic) is selected, all the inverter parameters, including the parameters
Select controlled by the Macro function, are initialized.

For other macro application settings (settings 1—7), refer to
on page 241.

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.

Setting
Range

Group Code  Name LCD Display Parameter Setting

—
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. . Setting
LCD Display Parameter Setting Rande
Px terminal Px Define (Px: P1—~ )
IN 6571 configuration P7) 35 |Timerln |- -
31 Multi-functionrelay1 | Relay 1 .
- - - 22 | TimerOut |- -
ouT 33 Multi-function output1 | Q1 Define
55 Timer on delay TimerOn Delay 3.00 0.00—100.00 |sec
56 Timer off delay TimerOff Delay 1.00 0.00-100.00 |Sec

Timer Setting Details

Code Description

Choose one of the multi-function input terminals and change it to a timer terminal

IN-65-71 Px Define by setting it to ‘38’ (Timer In).

T
OUT-31Relay 1, Set the multi-function output terminal or relay to be used as a timerto ‘28’ (Timer 8 %
OUT-36 Q1 Define |out). c o
=2
OUT-55 l et " . . 7
TimerOn Delay, Inpu’F asignal (On) to the timer terminal to operat.e a tlmer (?UtpUt (Tlmer c.>ut) after o
the time set at OU.55 has passed. When the multi-function input terminal is off, the
OUT-56 . . .
s multi-function output or relay turns off after the time set at OU.56.
TimerOff Delay
OUT-56
Px(Timer In) | [

| OUT-55

QUTimerOut) | “ e

5.44 Multi-Motor Control

The MMC (Multi-Motor Control) function is used to control multiple motors for a pump system. The
main motor connected with the inverter output is controlled by the PID controller. The auxiliary
motors are connected with the supply power and turned on and off by the relay within the inverter.

Group Code \ Name LCD Display Setting
40 MMC function selection | MMC Sel o:No o |No -
1 |Yes
AP1 o No
41 | Bypass selection Regul Bypass | o0:No T Yes -
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Code \ Name LCD Display Setting

42 Number of auxiliary NuMm of Aux o o i
motors

43 Auxﬂrc_\ry starting motor Starting Aux ] s i
selection

44 Nurﬁ-ber of operating AuxMotorRun | - ] )
auxiliary motors
Auxiliary motor (#1—4) o

45 priority AuxPrioritya |- - -

46 AL.jXI I.|ary motor (#5-8) Aux Priority 2 - - -
priority
Stop order for auxiliary _ FILO

49 | otors FIFO/FILO o: FILO FIFO -

50 Auxmary motor pressure Actual PrDiff |2 0—100 Unit
difference
Main motor acceleration

51 time when auxiliary motor | AuxAccTime |2 0-600.0 Sec
# is reduced
Main motor deceleration

52 | time when auxiliary motor | AuxDecTime |2 0-600.0 Sec
is added

5 AUXlIlary motor start delay Aux Start DT s 0.0-999.9 Sec
time
Auxiliary motor stop delay

54 time

Aux Stop DT 5 0.0-999.9 Sec
0 None

A h

55 self:_\Zt(i:ognge mode Auto Ch Mode | o: None 1 |AUX -

2 |MAIN

56 | Autochangetime AutoChTime | 72:00 00:00—99:00 Min

57 Auto change frequency | AutoChLevel |20.00 Low Freg-High Freq | Hz

58 Auto change operation AutoOpTime |- ) i
time
#1 auxiliary motor start .

60 frequency Start Freqa 45 Low Freg-High Freq | Hz
#2 auxiliary motor start .

61 frequency Start Freq 2 45 Low Freg-High Freq | Hz
#3 auxiliary motor start .

62 frequency Start Freq3 45 Low Freg-High Freq | Hz
#4 auxiliary motor start .

63 frequency Start Freq 4 45 Low Freg-High Freq | Hz

64 #5 auxiliary motor start StartFreq s 45 Low Freg-High Freq | Hz
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Code \ Name LCD Display Setting

frequency
70 ::;3::';7 motor stop Stop Freq1 20 Low Freg-High Freq | Hz
71 :2(?5::27 motor stop Stop Freq 2 20 Low Freg-High Freq | Hz
72 :2(?3;(:?;&/ motorstop Stop Freq3 20 Low Freg-High Freq | Hz
73 :2(;5::27 motor stop Stop Freq 4 20 Low Freg-High Freq | Hz
74 :255::57 motor stop Stop Freq 5 20 Low Freg-High Freq | Hz

#1 auxiliary motor Auxa Ref : :
8o reference compensation | Comp © o-Unit Band Unit

.. -

81 #2 auxiliary motor . A Ref o o-Unit Band Unit [ E—

reference compensation | Comp o n<)

c

#3 auxiliary motor Aux3 Ref . . 7 2
82 reference compensation | Comp © o-Unit Band Unit g 3
83 f:igear:)r(:lclz rcyorr:;cr;teor:sation Aux4 Ref Comp o o-Unit Band Unit
Tl e e I
90 |Interlock selection Interlock o:No o No -

1 |Yes

Delay time before an

operation for the next
91 motor when aninterlock | Interlock DT 5.0 0—360.0 Sec

or an auto change on the

main motor occur.

MMC Setting Details

Code Description

AP1-40 MMCSel | Selects the MMC operation settings.

Decides the number of auxiliary motors to use. Set OUT31—36 to '21' (MMC) to use

AP1-42 Num of the out terminal for auxiliary motor operation. The number of the configured

Aux . . o

output terminals determines the total number of auxiliary motors to be used.
AP1-43 Startin .
Aux 3 g Sets the start auxiliary motor.
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Code Description

AP1-44 Aux Motor
Run

Indicates the number of the operating auxiliary motors.

AP1-45—-46 Aux
Priority1—2

Indicates auxiliary motor priority. The priority can be modified at AP1-49
(FIFO/FILO).

AP1-49 FIFO/FILO

Decides the stopping order for the auxiliary motors. Set the auxiliary motors to
stop in the order, or the reverse order, that they were turned on.

AP1-5o Actual Pr
Diff

Sets the difference between the reference and the feedback. The auxiliary motors
are turned on when the difference between the current reference and the
feedback is greater than a set value.

AP1-51 AccTime
AP1-52 DecTime

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 (DecTime).

When the auxiliary motor stops, the main motor accelerates up to the auxiliary
motor restart frequency set at AP1-60—74 (Stop Freq 1-5) based on the
acceleration time set at AP1-51 (Acc Time).

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

The auxiliary motors turns on or off after the auxiliary motor stop delay time or the
auxiliary motor restart delay time elapses, or if the difference between the current
reference and the feedback is greater than the value set at AP1-50 (Actual Pr Diff).

AP1-60-64 Start
Freqi—5

Sets the auxiliary motor start frequency.

AP1-70-74 Stop
Freqi-5

Sets the auxiliary motor stop frequency.

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

Configure the output terminals to '21 (MMC)' to use the terminals to control the
auxiliary motors. The number of the configured output terminals determines the
total number of auxiliary motors to be used.

5.44.1Multiple 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 smaller than the value set at AP1-50. Then, the auxiliary
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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 reference and feedback
becomes greater than the value set at AP1-50.

The following diagram describes the MMC basic sequence based on FILO and FIFO
settings.
Frequend/

Max Freq®

AP1-65 |-

AP1-64 |- : :

AP1-63 oo VAP1-74  AP1-74\

AP1-62 - \ / \/ AP1-73 . AP1-73

AP1-61 |- /i\/ AP1-72 U APT-72
VAP1-71 b b Ak
A:P1—ZO L L AP1-70 >

Output
frequeno/

T
]
Q
(o
c
—_
M
(7]

pasueApy

Time

(AUX Motor 1) 20— IR
(AUX Motor 2) Off | I T
(AUXMotor3) — | I 5 L I .
(AUX Motor 4) 5 !
(AUX Motor 5) :
PID :I
Reference AP150 [

PID
Reference

" AP1-50

MMC Basic operation(FILO)
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Frequency
Max Freq - Output
APT-65 f--ommmmommmeeees frequency
AP1-64 | !
AP1-63 {------------ AP:'|-74 AP -74
AP1-62 |- V/ AP1-73 AP1-X3
AP1-61 |--» // AP1-72 | {AP1-72
VAP1-71 | | | AP1-71
AP1-70 b ‘AP1-70 >
L P ¥ ¥ Ti
(AUX Motor 1) 21— — L "
(AUX Motor2) Off [ L
(AUXMotor3) — I @ L
(AUX Motor 4) o L
(AUX Motor 5) ' e
fPID I
Reference
PID { AP1-50 [ ¥AP1-50
Reference

MMC Basic operation(FILO)
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The following diagram is an operation graph based on the start and stop delay times set at AP1-53
(Aux start DT) and AP1-54 (Aux stop DT). When the start or stop frequencies are reached, the

auxiliary motor waits for the time set at AP1-53 (Aux start DT) or AP1-54 (Aux stop DT) before it
starts or stops.

Aux motor
operation delay time
Aux motor ‘AP1 '53
operation frequency :
AP1-60~64
Aux motor
stop frequency
,,,,,,,,,,,,,,,,,,,, AP1-70~74
Main motor Main motor deceleration time when the pump number increases
output frequency AP1-52
. Aux motor operation
Output terminal | !
Auxiliary motor operation sequence by increased load
Aux motor Aux motor
stop delay frequency operation frequency
AP1-54 AP1-60~64
:H: 777777777777777777777777777777
Aux motor
___stop frequency ™
AP1-70~74 ‘ |
Main motor Main motor acceleration time when the pump number decreases
output frequency AP1-51
. Aux motor operation
Output terminal |

Auxiliary motor stop sequence by decreased load
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5.44.2Auto 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.

Auto Change Setting Details

Code Description
Select the motors to apply the auto change function.

Setting | Description
AP1-55Auto Ch 0 None
Mode 1 Aux motor
2 Main motor

Refer to Examples of Auto Change Sequences below for details.

AP1-56 Auto Ch

) Sets the auto change intervals.
Time

Sets the reference frequency for auto change. Auto change function is activated
when certain conditions are met, and the main motor output frequency is below
the frequency set at AP1-57.

Sets the elapsed time since the last auto change.

AP1-58 Auto Op Since auto change is not activated if certain conditions are not met, even when the
Time auto change interval set at AP1-56 is elapsed. Therefore, the times indicated at
AP1-58 may be longer than the time interval set at AP1-56.

AP1-57 Auto Ch
Level

When AP1-55 (Auto Ch Mode) is set to ‘o’ (None),” the auxiliary motors operates based on the order
(sequence) set at AP1-43 (Starting Aux). Auto Change functionality is disabled.

When AP1-55 (Auto Ch Mode) is set to ‘1’ (Aux),” the auxiliary motors operate based on the order
(sequence) set at AP1-43 (Starting Aux). During the operation, auto change is activated if the
inverter operation time has exceeded the time set at AP1-56 (Auto Ch Time) and if the main motor
operation frequency is below the frequency set at AP1-57 (Auto Ch Level).

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.

[
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' I
NOTE

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

3-phase input

I
RST

Inverter
UVW| ¢ 39

ojclclole
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

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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Frequency
Max Freq4 Option1:[AP1-58 Auto Op T|me]> [AP1-56:Auto Ch Time]

AP1-65

AP1-64 Aux_Exchoccurs /| /N N
AP1-63 |-t S STETE SRS S W IV A
AP1-62 |\t AP T E oo\ e

AP1-61 |\ 1/ VAPT72- |

~—/Option3:AP1-57JAUTO Ch Level] AP1-76

v

on

off Optl0n2 When all: auxmary motors are off
(AUXMotor 1)~ L~ . | | : .
(AUX Motor 2) —I I 5 ]

(AUX MOtOr 3) --------homooooee F § R
(AUX Motor 4) : L : o

Fx

(AUX Motor 5) : | | |
Feedback : /

Aux Auto Change operation(FILO)

Frequency

A Option 1:[AP1-58 Auto Op Time]>=[AP1-56:Auto Ch Time]
Max Freq | ... . . .0

AP1-65 |-/ \Qutput frequency.
AP1-64 Aux-| Exch OCCUFS--------/- I R RRRRREEEEERE
AP1-63 |- T :
AP1-62 \o--iem-mmmepe /e A T
AP1-61 |\ i/ A R V.

OptlonBAP1 57 {AUTO Ch LeVeI] L API-70
on R

i off : OptlonZ;When a!l aub,(lllary motors:are off | | | 5
(AUX Motor 1) —— | . g —
(AUX Motor 2) ' L : e
(AUX Motor 3) - 5 —
(AUX Motor 4) L | [ R
(AUX Motor 5) ' ; S
Feedback P4

Aux Auto Change operation(FILO)

| LSTs




Learning Advanced Features

When AP1-55 (Auto Ch Mode) is set to ‘2 (Main),’ 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.

3-phase input
|

RS T

Inverter

uvw

\\\W\\Km \\\j\\KDZ \\\W\\Km‘ \\\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
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identical to that of Aux Exchange, and the ‘off’ conditions differ based on the FIFO/FILO
configuration.

Frequency
Max Freq 4 Option 1:[AP1-58 Auto Op Time]>=[AP1-56:Auto Ch Time]
AP1-65
AP1-64
AP1-63
AP1-62

AP1-61

Run Optlon 3: AP1 —91 [Onterlock DT]
AUX Motor 1 ‘ } 3 g 3 i
AUX Motor 2 _l I Main Motor P
AUX Motor 3 T ; 7
AUX Motor 4 ‘ I : I
AUX Motor 5 ‘ | 3 |

Feedback —QOO% Ve
0%

Main Auto Change operation(FILO)

Inv State

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

Frequency

Max Frqu
AP1-65
AP1-64

AP1-63 |

AP1-62
AP1-61

: 7
X ngm >« Optlon 3 :AP1 91 Hinterlock DT]

(AUX Motor 1) = § j T L
(AUX Motor 2) — ~~ ¢ MainMotor

(AUX Motor 3) ——l P i
(AUX Motor 4) ‘ I [
(AUX Motor 5) : | L

Feedback \31 00%
0%
Main Auto Change operation(FIFO)

[
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5.44.3Interlock

When there is motor trouble, the interlock feature is used to stop the affected motor and replace it
with another that is not currently operating (off state). To activate the interlock feature, connect
the cables for abnormal motor signal to the inverter input terminal and configure the terminals as
interlock 1-5 inputs. Then, the inverter decides the motor’s availability based on the signal inputs.
The order in which the alternative motor is selected is decided based on the auto change mode
selection options set at AP1-55.

After configuring the IN-65—71 multi-purpose input terminals as Interlock input 15, 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

Code | Description

AP1-goInterLock |Enables or disables the Interlock.

AP1-91 Interlock

DT Sets the delay time before the Interlock occurs.

Note

IN-65—71 PxDefine: Select the terminal from the input terminal function group (IN-65-71) and set
Interlock 1-5 respectively with the correct motor order. When auto change mode selection (AP1—
55) is set to ‘o’ (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.
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The figure below shows the motor operating as a sequence by FILO. The motor turns on from the
starting auxiliary motor (Starting Aux) by order, and turns off depending on the rise of PID feedback.
At this point, the interlock occurs at auxiliary motor #2 by multi-function input, the auxiliary motor
turns off. The output frequency falls to the frequency set at AP1-71, and rises again. Then, the
interlock occurs at auxiliary motor #1. The auxiliary motor stops and falls to the frequency set at
AP1-71, and thenrrises 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 fffffffffffffffffffffffffffffffffffffffffff

AP1-65 |- e Outpu frequency/--- ***********

AP1-64 [ S Ve AN
AP1-63 [ A’ AP1”74’ ”””” 3 ”””””””””” NN\
AP1-62 | APT=7’3’”””””‘}””; ””””””” TN AP1 7
AP1-61 | AP1"72 ”””””””” VNS R ‘ AP1~72
! AP1 710 AP1771 AP] 71 }
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| LSTs




Learning Advanced Features

Freq uency
Max Freq - -« oo ‘
AP1 _65q, ! '\ Output frequency

AP1-64 | oo LN

AP1-63 1. ) /APt APY.74
APT-62 - APT7B AAA ey APT-73.-
AP161 |-/ VoAPTF2 VS AP NN

Fx on_i R P : B P

fF— L ‘ L -
(AUXMotor) I L § i R
(AUXMotor2) — LT N
(AUX Motor 3) | f S j 1

(AUX Motor 4) 4 : ‘
(AUX Motor 5) . 100% B —

L ; 4

e - 0%
Feedback o ;
Interlock1 ] 3 ‘

Interlock2
Interlock operation(FILO)

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.

LSis | 262




Learning Advanced Features

Frequency
Max Freq 1
AP1-65 -
AP1-64
AP1-63 -
AP1-62
AP1-61

on

Fx off
AUX Motor 1

AUXMotor2 | |

AUX Motor 3 '

AUX Motor 4 '

AUX Motor 5 |
Feedback

Interlock1

Interlock2
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5.44.4Regular 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.

Regular Bypass Detail Settings

Code | Description

Sets the regular bypass mode.

AP1-41 Regular Mode | Setting
Bypass 0 No
1 Yes

AP1-60-64 Start

gl Sets the auxiliary motor start frequency.

AP1-70-74 Stop

Fragis Sets the auxiliary motor stop frequency.

OUT-31-35Relay | Set OUT31-35to 21’ (MMC) to use the out terminal for auxiliary motor operation.
1-5 The number of configured output terminals determines the total number of
OUT-36 Q1 Define | auxiliary motors to be used.

T
]
Q
(o
c
—_
M
(7]
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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(1 ) area(2)§ area(3)§ area(4) area(5) area(6)
R B e S S :
AP1-65 -} bomemnend I EERERIRN D ’ :
AP164 |t
AP1-63 --------- --------- : :
AP1-62 | o ' § ;
AP1-61 |, . AP§1-73
: ' AP1-72

AP1-74

V' AP1-71
AP1-70 | | |
Min Freq 166%  333%  49.9%  666%  833%

0% 10% 520% 30%: 40% 59% 60% 570% 809{3 90% 100%

on
AUX Motor 1 off |
AUX Motor 2

AUX Motor 3

AUX Motor 4

AUX Motor 5

Regular Bypass

5.44.5Aux 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.
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Auxiliary PID Compensation Detailed Settings

\ Description
Set the relevant PID reference compensation rate whenever the auxiliary motor is
AP1-81-85 turned on. The PID reference can be set over 100%, but when it exceeds 100%, the
Aux 15 Ref Comp | maximum value of the PID reference is limited to 100%.

Unit band value is the value between unit 200%6—0%.

D T
Reference | b5 command before E PID Final
auxiliary motor compensation] vy Reference
_____ D
_i_l_é_c _______ TSR N
B >
RN AR R e ARRRDEES ELEETEECE SRR ¢ Do
AL R © ©
: ; ! ' ! I c
I PID Ref Set | o A
; : > v D
; > o
4 : : t
AUX5 — >
AUX4 : : : — - —
AUX3 : | 5 >
e !
AUX2 ; :
|
AUX1
t
PID Reference Compensation
A
| f |A B | f |C D v |E R
AUX1 AUX2 AUX3 AUX4 AUX5
RefComp RefComp RefComp RefComp RefComp
< Auxiliary motor PID compensation>
NOTE

When the aux reference value is set to 200%, the final PID reference becomes 100%. In this case,
output frequency of the inverter does not decelerate because the PID output does not decelerate
even if the input feedback value is 100%.
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5.45 Multi-Function Output On/Off Control

Set reference values (on/off level) for analog input and control output relay or multi-function
output terminal on/off status accordingly.

Parameter

Setting Setting Range

Group Code |Name LCD Display

Output terminal on/off

66 control mode

On/OffCtrlSrc |2 |Va 06 -

Output terminal off

ADV |67 Output terminal on level | On-C Level 90.00 level-100.00%

0.00—-Output terminal

68 |Outputterminal offlevel |Off-CLevel |10.00 %
on level
Multi-function relay 1
31 tem Relay 1
ol Multi-function output 1 , 26| On/Off |- i
33 tem Qa Define

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

_l e
Multi-function Output
On/Off Control(26)

5.45.1Press Regeneration Prevention

Press regeneration prevention is used during press operations to prevent braking during the
regeneration process. If motor regeneration occurs during a press operation, motor operation speed
automatically goes up to avoid the regeneration zone.
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Parameter

Qo2 Setting

Name LCD Display

Setting Range

Select press regeneration
74 . RegenAvd Sel o |No 01 -
prevention for press
. 200Vclass:
Press regeneration 350V
; . 300—400V
75 | prevention operation RegenAvd Level \
voltage level 200V 4ooVclass:
600-800V
ADV Press regeneration
76 | prevention compensation | CompFreqLimit |1.00(Hz) |0.00-10.00Hz Hz
frequency limit
Press regeneration R Avd Paai % % %
77 prevention P gain egenAvd Pgain | 50.0 (%) 0.0-100.0% (]
8 Press regeneration R Avd lgai
7 prevention | gain egenAvdlgain |500(ms) | 20-30000 Ms ms

Press Regeneration Prevention Setting Details

Code Description

T
]
Q
(o
c
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M
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Frequent regeneration voltage from a press load during a constant speed

ADV-72. ReqenAvd Sel motor operation may force excessive stress on the brake unit, which may
74 REgeNAVd S€ damage or shorten brake life. To prevent this, select Ad.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 goes up
Level due to regeneration.
ADV-76 CompFreq Set an alternative frequency width that can replace actual operation frequency
Limit during regeneration prevention.
AD\_/'77 Regenavd To prevent regeneration zone, set P gain/l gain in the DC link voltage suppress
Pgain, ADV-78

s Pl controller.

RegenAvd Igain

DC voltage(Vdc)

Output frequency (Hz)

ADV-75 Regeneration prevention level

e

A'DV-76'Compensatior'1 freq. limit
. yAl [

'
T P
' '

'

'

N

'
T
'
'
'

.
'
'
T
h

+—h

'
'
L
'
'
|
'
'

Cmd freq.

'Y

Regen?aration prevention On
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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).

5.46 AnalogOutput

An analog output terminal provides an output of 0—10V voltage, 4—20 mA current, or 032 kHz
pulse.

5.46.1Voltage 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 (SWs) to change the output type

(voltage/current).
Code | Name LCDDisplay ~ ParameterSetting  Setting Range
01 Analog outputa AO1 Mode o |Frequency |o-15 -
02 Analog outputi gain AO1Gain 100.0 -1000.0-1000.0 |%
ST 03 |Analogoutputa bias AO1 Bias 0.0 -100.0-100.0 %
o4 | Analogoutputa filter AO1 Filter 5 0-10000 ms
o5 |Analog constantoutputs | AO1Const% |o0.0 0.0—100.0 %
06 | Analog outputa monitor | AO1 Monitor |o.0 0.0—1000.0 %

Voltage and Current Analog Output Setting Details

Code Description

Select a constant value for output. The following example for output voltage
setting.
Setting Function
OUT-02A01 Mode o Frequency Outputs operation frequency as a standard. 10V
output is made from the frequency set at DRV-.20
(Max Freq).
1 Output Current | 10V output is made from 150% of inverter rated
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Code Description

current (heavy load).

> OutputVoltage | Sets the outputs based on the inverter output
voltage. 10V output is made from a set voltage in
BAS-15 (Rated V).

If oV is set in BAS-15, 200 V/400V models output

10V based on the actual input voltages (240V and
480V respectively).
3 DC Link Volt Outputs inverter DC link voltage as a standard.

Outputs 10V when the DClink voltage is 410V DC
for 200V models, and 820V DC for 400V models.

4 Output Power | Monitors output wattage. 150% of rated output is
the maximum display voltage (10V).

7 Target Freq Outputs set frequency as a standard. Outputs 10V
at the maximum frequency (DRV-20).

8 Ramp Freq Outputs frequency calculated with Acc/Dec function
as a standard. May vary with actual output
frequency. Outputs 10V.

T
]
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9 PID RefValue | Outputs command value of a PID controller as a
standard. Outputs approximately 6.6V at 100%.

10 | PIDFdkValue | Outputsfeedback volume of a PID controlleras a
standard. Outputs approximately 6.6V at 100%.

11 PID Output Outputs output value of a PID controller as a
standard. Outputs approximately 10V at 100%.

12 Constant Outputs OUT-o5 (AO1 Const %) value as a
standard..

13 EPID1Output | Outputis based on the output value of the external
PID1 controller. Outputs 10V in 200%.

14 | EPIDRefVal Output is based on the reference value of the
external PIDa controller. Outputs 6.6V in 100%.

15 | EPIDFdbVal Output is 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
OUT-02 AO1 Gain, A0l = ——
OUT-03 AO1 Bias

X AO1 Gai AO1 Bi
MaxFreq ain + as

The graph below illustrates how the analog voltage output (AO1) changes
depending on OUT-02 (AO1 Gain) and OUT-3 (AO1 Bias) values. The Y-axis is

analog output voltage (0—10V), and the X-axis is a % value of the output item.
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Code Description

Example, if the maximum frequency set at DRV-.20 (Max Freq) is 60 Hz and the
present output frequency is 30 Hz, then the x-axis value on the next graph is 50%.
OUT-02 AO1 Gain
100.0% (Factory default) 80.0%
A A
10V |-
0.0% | 8V [---mmmmmos = BV[--mmmmmmmme .
Factory i i 64V[---------m- g i
default | SV === S Y] M P
OUT-03 ‘ . ‘ N
AO1 Bias RN RN
0%  50% 80% 100% 0%  50% 80% 100%
A A
L B — 10V[--------mm e :
| savfeeeeeeeeeo &
4l SRR T Y R
20.0% oo Lo
el I N I G
H H H ; H ! H >
0%  50% 80% 100% 0%  50% 80% 100%
OUT-04 AO1 Filter | Set filter time constant on analog output.
OUT-o05A01 If the analog output at OUT-01 (AO1 Mode) is set to ‘12’ (Constant), the analog
Const % voltage output is dependent on the set parameter values (0-100%).
OUT-06 AO1 Monitors the analog output value. Displays the maximum output voltage as a
Monitor percentage (%) with 10V as the standard.

5.46.2Analog Pulse Output

Output item selection and pulse size adjustment can be made for the TO (Pulse Output) terminal.

Group \ Code Name \ LCD Display ~ ParameterSetting Setting Range \ Unit
61 | Pulse output setting TO Mode o |Frequency |o-15 -
62 |Pulseoutputgain TO Gain 100.0 -1000.0-1000.0 |-
63 | Pulse output bias TO Bias 1000.0 -100.0-100.0 -
OUT |64 |Pulseoutputfilter TOFilter 5 0-10000 -
65 Pulse output constant TOConst% |o.0 0.0-100.0 %
output2
66 | Pulse output monitor TO Monitor  |0.0 0-1000.0 %

[
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NOTE

Analog Pulse Output Setting Details

Code Description

OUT-62TO Gain,
OUT-63TO Bias

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

The following graph illustrates that the pulse output (TO) changes depend on
OUT-62 (TO Gain) and OUT-63 (TO Bias) values. The Y-axis is an analog output

current (032 kHz), and X-axis is a % value of the output item.

—
Y
L=
For example, if the maximum frequency set at DRV-20 (Max Freq) is 60 Hz and c %
present output frequency is 30 Hz, then the x-axis value on the next graph is 50%. ® 8
(o
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 32kHz|[----------> 32kHz|------------—
b 26.9kHz | --------- g
22.4kHzf------ . Vo
; b 19.2kHz|------ . -
20.0% o oo
6.4kHz oo 6.4kHz oo
0%  50% 80%100% 0%  50% 80%100%

OUT-64TO Filter

Sets filter time constant on analog output.

OUT-65TO If the analog output item is set to constant, the analog pulse output is dependent
Const % on the set parameter values.

OUT-66TO Monitors the analog output value. It displays the maximum output pulse (32 kHz).
Monitor as a percentage (%) of the standard.
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OUT-08 AO2 Gain and OUT-0g AOz2 Bias Tuning Mode on 4—20 mA output

1 Set OUT-o07 (AO2 Mode) to ‘constant’ and set OUT-11 (AO2 Const %) to 0.0 %.
2 Set OUT-o9 (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-og (AO2 Bias) until 4 mA is
measured.

* If the value is more than 4 mA, gradually decrease OUT-og (AO2 Bias) until 4 mA is
measured.

3 Set OUT-11 (AO2 Const % ) to 100.0%.
4 Set OUT-08 (AO2 Gain) to 80.0% and measure the current output at 20 mA.

* Ifthevalueis 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 o—10V voltage outputs with an

outputrange 4—20mA.
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5.47 Digital Output

5.47.1Multi-function Output Terminal and Relay Settings

Group | Code LCD Display ParameterSetting  Setting Range Unit
Multi-function relay 1 .
31 setting Relay 1 23 Trip - -
3 Multl-.funcuon relay |Relay 2 " RUN
2 setting
Multi- .
- ulti .funct|on relay |Relay3 o None
3 setting
Multi-function relay | Relay 4 None
34 . 0 >
4 setting Do
: . N <
out Multi-function relay |Relay 5 None co
35 : 0 =2
5 setting ) 8
(7]
6 Multi-function output | Q1 define o None ) i o
3 setting
41 Mult!-functlon output DO Status - 00-11 bit
monitor
Detection frequenc
57 I quency | FDT Frequency |30.00 0.00-Maximum
Detection frequency Hz
58 band FDT Band 10.00 frequency
- 6 Px terminal Py Def g Exch
5771 | configuration X Uetine B xehange |- i

Multi-function Output Terminal and Relay Setting Details

Code | Description

Set relay (Relay 1-5) output options.

Setting Function

) None No output signal
OUT-31-35 1 FDT-1 Detects inverter output frequency reaching the user set
Relayi-5 frequency. Outputs a signal when the absolute value (set

frequency—output frequency) < detected frequency
width/2.

When the detected frequency width is 10 Hz, FDT-1
output is as shown in the graph below.
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Code | Description

Frequency 20Hz
reference | 40Hz

15Hz
Frequency -

> 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 S0Hz
reference |

Frequency : :

Q1 —

Runcmd peesessss

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.

Frequency /. | Vo
Q1 — 1
Runcmd o)

4 FDT-4 The output signal can be separately set for acceleration
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Code | Description

and deceleration conditions.

* Inacceleration: Operation frequency 2 Detected
frequency

* Indeceleration: Operation frequency > (Detected
frequency—Detected frequency width/2)

Detected frequency width is 10 Hz. When the detected
frequency is set to 30 Hz, FDT-4 output is as shown in the
graph below.

5 Over Load Outputs a signal at motor overload.

6 IOL Outputs a signal when a fault is triggered from a
protective operation by inverter overload inverse
proportion.

7 UnderLoad | Outputs asignal at load fault warning.

8 FanWarning | Outputsasignal at fan fault warning.

9 Stall Outputs a signal when a motor is overloaded and stalled.

10 OverVoltage | Outputsa signal when the inverter DC link voltage rises
above the protective operation voltage.

11 Low Voltage Outputs a signal when the inverter DC link voltage drops
below the low voltage protective level.

12 Over Heat Outputs signal when the inverter overheats.

13 Lost Outputs a signal when there is a loss of analog input

Command terminal and RS-485 communication command at the
terminal block.
Outputs a signal when communication power is present
and an I/O expansion card is installed. It also outputs a
signal when losing analog input and communication
power commands.

14 RUN Outputs a signal when an operation command is

entered and the inverter outputs voltage.
No signal output during DC braking.
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| '
Code | Description

Frequency
Q1 i
Run cmd |

15 Stop Outputs a signal at operation command off, and when
there is no inverter output voltage.

16 Steady Outputs a signal in steady operation.

17 Inverter Line | Outputs a signal while the motor is driven by the inverter
line.

18 CommLine | Outputs a signal when multi-function input terminal
(switching) is entered. For details, refer to 5.31 Supply on
page XxX.

19 Speed Outputs a signal during inverter speed search operation.

Search For details, referto, 0n pageooo.
20 Ready Outputs a signal when the inverter is in stand by mode

and ready to receive external operation commands.

21 MMC Used as a multi-motor control function. By configuring
the relay output and the multi-function output to MMC
and configuring the AP1-40-AP1-92, it can conduct the
necessary operations for multi-motor control function.

22 Timer Out Atimer function to operate terminal output aftera
certain time by using multi-function terminal block
input. For details, refer to 5.43 Timer Settings on page

2F MZu|7t Hollo] UX| AELICt.

23 Trip Outputs a signal after a fault trip.

Referto 2F! X #HES 32 &+ gLt
F X HE2 2 = elauch onpage
2F MZu7t Holxlo] UX| kELICt.

25 | DB Referto 2F! X HES 32 & gLttt on
Warn %ED
page 2F MZIT|7} Ho|x|o] UX| E&LICE.
26 On/Off Outputs a signal using an analog input value as a
Control standard.

Referto @F! X HES 32 £+ laLich_

(=2
=
OF = #EE A2 F &LICt onpage

—p
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Code | Description

T M7t Holxlo] K| i&Lct..
27 Fire Mode Outputs a signal when Fire mode is in operation.
28 Pipe Break Outputs a signal when a pipe is broken.
29 DamperErr | Outputs a signal when damper open signal is not
entered. For more details, refer to 5.10 Damper
Operation on page xxx.
30 Lubrication | Outputs a signal when a lubrication function is in
operation.
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 IN-
Control 65—71 multi-function terminals and run command is on. ;El C:)>.
34 CAPWarning | Outputs a signal when value of the PRT-85 is lower than o<
the value of the PRT-86 (CAP life cycle examination do S %
not operate properly). B3
35 Fan Outputs a signal when fan needs to be replaced. =
Exchange
36 AUTO State | Outputs asignal in AUTO mode.
37 HAND State | Outputs a signal in HAND mode.
38 TO Outputs a signal at pulse output.
39 Except Date | Outputs a signal when operating the exception day
schedule.
40 KEB Outputs a signal at KEB operation.
Operating
OUT-36Q1 | Select an output item for the multi-function output terminal (Q1) of the terminal block.
Define Qa stands for the open collector TR output.
gtL;;l':1 e Used to check On/Off state of the Do by each bit.
® Caution

FDT-1and FDT-2 functions are related to the frequency setting of the inverter. If the inverter enters
standby mode by pressing the off key during auto mode operation, FDT-1 and FDT-2 function
operation may be different because the set frequency of the inverter is different compared to the
set frequency of the auto mode.
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5.47.2 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 ).
Code Name LCD Display :::i:\;ter SettingRange  Unit
30 |Faulttrip output mode TripOutMode | o010 - bit
31 |Multi-function relay 1 Relay 1 23 | Trip - -
32 |Multi-function relay 2 Relay 2 14 |Run - -
33 | Multi-function relay 3 Relay 3 o |none |-

OUT (34 |Multi-function relay 4 Relay 4 0 |[none |-
35 | Multi-function relay 5 Relay 5 0 |none -
36 | Multi-function outputa Q1 Define 0 |none - -
53 |Faulttripoutputondelay |TripOutOnDly  |o0.00 0.00-100.00  |sec
54 |Faulttripoutput off delay | TripOut OffDly | o.00 0.00-100.00  |sec

Fault Trip Output by Multi-function Output Terminal and Relay - Setting Details
Code Description

Fault trip relay operates based on the fault trip output settings.
[tem bit on bit off

LCD keypad 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 terminal and
relay will operate. Depending on the fault trip type, terminal and relay
OUT-30Trip Out Mode | 5heration can be configured as shown in the table below.

Setting Function
bit3 bit2 bit1
v Operates when low voltage fault trips occur
v Operates when fault trips other than low
voltage occur

4 Operates when auto restart fails (PRT. 08—09)
OUT-31-35Relay1-5 | Set relay output (Relay 1-5).
OUT-36 Qi Define Select output for multi-function output terminal (Q1). Q1 is open collector TR

output.
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5.47.3Multi-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. 5o—51 applies to multi-function output terminal (Q1) and
relay, except when the multi-function output function is in fault trip mode.

Parameter
Setting

Group Code Name LCD Display

SettingRange  Unit

Multi-function output On

5o delay DO On Delay 0.00 0.00-100.00 |Ssec
Multi-function output Off
OUT |m1 delay DO Off Delay 0.00 0.00-100.00 |SsecC
Select multi-function )
52 DONC/NOSel | ooooo0* 00-11 bit

output terminal

*Multi-function output terminals are numbered. Starting from the right (number 1), the number
increases to the left.

T
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Output Terminal Delay Time Setting Details

Code Description

When a relay operation signal (operation set in OUT 3135, 36) occurs, the relay
OUT-50 DO On Delay | turns on or the multi-function output operates after the time delay set at OUT-

5O.

When relay or multi-function output is initialized (off signal occurs), the relay
turns off or multi-function output turns off after the time delay set at OUT-54.

pasueApy

OUT-51 DO Off Delay

Select the terminal type for the relay and multi-function output terminal. By
setting the relevant bit to ‘o, it will operate A terminal (Normally Open). Setting
it to ‘1’ will operate B terminal (Normally Closed). Shown below in the table are
OUT-52 DONC/NO | Relay 1-5and Qa settings starting from the right bit.

Sel [tem bit on bit off

LCD
Keypad

Run cmd

Multi-function

output s B

LSis | 250




Learning Advanced Features

5.48 Operation State Monitor

The inverter’s operation condition can be monitored using the LCD 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 LCD keypad, but only one
item can be displayed in the status window at a time.

Code Name LCD Display Parameter Setting
Display item condition !
20 display window AnyTime Para |o |Frequency - -
21 |Monitormode display1 | MonitorLine-1 |o |Frequency - Hz
CNF 15, [ Monitor mode display2 | MonitorLine-2 |2 |OutputCurrent |- A
23 |Monitormode display3 | MonitorLine-3 |3 |OutputVoltage |- \
24 Monitor mode initialize Mon Mode Init |o |No - -

Operation State Monitor Setting Details

Code Description

Select items to display on the top-right side of the LCD keypad screen. Choose
the parameter settings based on the information to be displayed. Codes CNF-
2023 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).

> Output Current Displays output current.

CNF-20 AnyTime Para || 3 OutputVoltage | Displays output voltage.

4 Output Power | Displays output power.

5 WHour Counter | Displays inverter power consumption.

6 DCLink Voltage | Displays DClink voltage within the inverter.

7 DI Status Displays input terminal status of the terminal
block. Starting from the right, displays P1—P8.

8 DO Status Displays output terminal status of the terminal
block. Starting from the right: Relay1, Relay2, and
Q1.

9 V1 Monitor[V] | Displays the input voltage value at terminal V1 (V).
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Code Description

10 | VaMonitor[%] | Displaysinput voltage terminalVivalue as a

percentage. If -10V, oV, +10V is measured,
-100%, 0%, 100% will be displayed.

13 | V2Monitor[V] | Displays input voltage terminal V2 value (V).

14 | V2Monitor[%] | Displaysinput voltage terminal V2 value as a
percentage.

15 | 12MonitorfmA] | Displays input current terminal 12 value (A).

16 _ Displays input current terminal 12 value as a

12 Monitor[%] percentage.

17 | PIDOutput Displays the PID controller output.

18 | PID RefValue Displays the PID controller reference value.

19 | PIDFdbValue Displays the PID controller feedback volume.

20 | EPID1Mode Displays the External PID1 mode.

21 | EPID1Output Displays the External PID1output value.

23 | EPID1RefVal Displays the External PID1 reference value.

CNF-21—23 Monitor
Line-x

Select the items to be displayed in monitor mode. Monitor mode is the first
mode displayed when the inverter is powered on. A total of three items, from
monitor line-1to monitor line- 3, can be displayed simultaneously.

CNF-24 Mon Mode Init

Selecting ‘1’ (Yes) initializes CNF-20—23.

Note

Inverter power consumption

Values are calculated using voltage and current. Electric power is calculated every second and the
results are accumulated. Setting CNF-62 (WH Count Reset) value to ‘1’ (Yes) will reset cumulated
electric energy consumption. Power consumption is displayed as shown below:

* Lessthan 1,000 kW: Units are in kW, displayed in 9g99.9 kW format.

* 1-99 MW: Units are in MW, displayed in 99.99 MWh format.

* 100-999 MW: Units are in MW, displayed in 9g99.9 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 o, and units will return to

kW. It will be displayed in 999.9 kW format).
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5.49 Operation Time Monitor

This feature is used to monitor the inverter and fan operation times.

. . Settin .
Code Name LCD Display Parameter Setting g Unit
Range

Inverter operation . )
70 . On-time o/oofoo ©00:00 |- min

accumulated time

Inverter operation . )
71 . Run-time o/oofoo ©00:00 |- min

accumulated time

Inverter operation
72 accumulated time Time Reset o No o1 -

CNF R

initialization

Cooling fan operation Fanti ,
74 accumulated time antime of/oo/oo o00:00 |- min

Cooling fan operation
75  |accumulated time FanTimeReset |o No o1 -

initialization

Operation Time Monitor Setting Details

Code Description

Displays accumulated power supply time. Information is displayed in [YY/MM/DD

CNF-70On-time Hr:Min (o/oo/oo 00: 00)] format.

Displays accumulated time of voltage output by operation command input.
Information is displayed in [YY/MM/DD Hr: Min (o/oo/oo 0o: 00)] format.

Setting ‘1’ (Yes) will delete the power supply accumulated time (On-time) and
operation accumulated time (Run-time) and is displayed as o/oo/oo 00:00 format.
. Displays accumulated time of the inverter cooling fan operation. Information will
CNF-74 Fantime |y icolayed 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 o/oo/oo 00:00
format.

CNF-71Run-time

CNF-72Time Reset

CNF-75
FanTime Reset

5.50 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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Group Code Name LCD Display Para.meter Setting Unit
Setting Range
cOM |96 Automat!c rgstart of the PowerOn o No o1 )
communication restart Resume
@ Caution

If proper communication is unavailable after the instantaneous power interruption, even if the
COM-g96 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.)

T
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6 Learning Protection Features

Protection features provided by the S100 series inverter are categorized into two types: protection
from overheating damage to the motor and protection against the inverter malfunction.

6.1 Motor Protection

6.1.1 Electronic Thermal Motor Overheating Prevention (ETH)

ETH is a protective function that uses the output current of the inverter, without a separate
temperature sensor, to predict a rise in motor temperature to protect the motor based on its heat
characteristics.

Group Code Name LCD Display Parameter Setting
Setting range

Electronic thermal prevention i

40 . . ETH Trip Sel o |None 02 -
fault trip selection

41 |Motor cooling fantype MotorCooling |0 |Self-cool |- -

PRT Electronic thermal one )

42 . . ETH 1min 120 100—150 %
minute rating
Electronic thermal prevention

43 . . ETH Cont 100 50—150 %
continuous rating

Electronic Thermal (ETH) Prevention Function Setting Details

Code | Description

ETH can be selected to provide motor thermal protection. The LCD screen
displays “E-Thermal.”
. Setting Function
PRI ST T Sl o | 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.
Select the drive mode of the cooling fan, attached to the motor.
PRT-41 Motor Setting Function
Cooling o | 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.
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| Description

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.

Continuous
rated current (%)
100 PRT-41=1
95
65
: ' Frequency (Hz)
20 60

The amount of input current that can be continuously supplied to the motor for 1

PRT-42 ETH 1min minute, based on the motor-rated current (BAS-13).

T
Sets the amount of current with the ETH function activated. The range below 23
details the set values that can be used during continuous operation without the =374
protection function. o5
v o
>
Current

PRT-43 ETH Cont
PRT-42

PRT-43

60 ETH trip time (seconds)

6.1.2 Motor Over Heat Sensor

To operate the motor overheat protection, connect the overheat protection temperature sensor
(PT 100, PTC) installed in the motor to the inverter’s analog input terminal.

Parameter Setting

Setting Range Snit

Group Code Name LCD Display

Selecting the operation

after the detection of the Thermal-T Sel ° None o1 i

PRT |34
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Group Code

LCD Display Parameter

Setting

motor overheat detection
sensor
Selecting the input of the

35 motor overheat detection |ThermallnSrc  |o Thermalin |o—a
sensor
Fault level of the motor

36 i Thermal-TLev |50.0 0.0-100.0 |%
overheat detection sensor
Fault area of the motor

37 i Thermal-TArea |o Low 01
overheat detection sensor

07 Analog output 2 item AO2 Mode 14 |Constant |08

ouT Analog output 2 gain )
08 AO2 Gain 100 0—100 %

Motor Overheat Protect Sensor Input Detail Settings

Code | Description

Sets the inverter operation state when motor is overheated.

Setting Function
PRT-34 o | None Do not operate when motor overheating is detected.
Thermal-T Sel 1 | Free-Run When the motor is overhgated, the inv.erter.output is
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
theinverter.
PRT-35 Setting Function

Thermal In Src

o | Thermalln

Configure the motor overheat protect sensor connection
to terminal block V1.

1 | V2

Configure the motor overheat protect sensor connection
to terminal block 2.

PRT-36
Thermal-T Lev

Configure the fault level of the motor overheat detect sensor.

PRT-37
Thermal-T Area

Setting Function

o | Low Operates when the motor overheat sensor input is
smaller than PRT-36.

1 | High Operates when the motor overheat sensor input is bigger
that PRT-36.

-
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| Description
Used when supplying the constant current to the temperature sensor and
receives input through the 12 orVi terminal block by using the analog output
terminal

OUT-07AO2 Mode,
OUT-08 AO2 Gain

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 I/O board to V2. If the
V1terminal is used, set the switch to T1. The sensor does not operate if SW3 is set to V1.

Sw3

SW3

CM
Z T
T - sensor

To receive PTCsignal at Tz input terminal, set PRT-35 (Thermal InSrc) to ‘o (Thermal In)’ and set the
Analogz input selection switch (SW3) to Tx.

VIEHRH(TL)

g
D
Q)
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c
-
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AO2  I2EXH(V2) cM
) )

T - sensor

Toreceive PTC signal at V2 input terminal, set PRT-35 (Thermal InSrc) to ‘1 (V2)' and set SW 4
(Analog2 input selection switch) to V2. The sensor does not operate if SW4 is set to 2.

When the inverter detects a motor overheat, motor overheat trip occurs with internal delay time.
The trip delay time is not reset instantly when the trip condition is released, but it only decreases as
time passes.

6.1.3 Overload Early Warning and Trip
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A warning or fault trip (cutoff) occurs when the motor reaches an overload state, based on the
The amount of current for warnings and trips can be set separately.

motor’s rated current.

Group Code LCD Display ParameterSetting  Setting
range
17 Overload warning selection | OL Warn Select |1 Yes o0—1 -
18 Overload warning level OLWarnLevel |110 30150  |%
o7 129 Ove-rload warning tin?e OLWamnTime |10.0 030 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
Multi-function relay 15
3135 |iem Relay 1-5
ol Multi-function output 1 , 5 OverLoad |- i
36 item Qa Define

Overload Early Warning and Trip Setting Details

Code Description

If the overload reaches the warning level, the terminal block multi-function

PRT-17 . L s .
OLWarm Select output terminal and relay are used to output a warning signal. If ‘2’ (Yes) is

arn >elec selected, it will operate. If ‘o (No)'is selected, it will not operate.
PRT-18 When the input current to the motor is greater than the overload warning level
OL Warn Level (OLWarn Level) and continues at that level during the overload warning time
— ! (OLWarnTime), the multi-function output (Relay 1, Q1) sends a warning signal.

19 _ When Over Load is selected at OUT-31—33, the multi-function output terminal or
OLWarnTime relay outputs a signal. The signal output does not block the inverter output.
Select the inverter protective action in the event of an overload fault trip.

PRT-20 Sett|rl1\lg lIilunc'ch)cn - —

. ) one o protective action is taken.
OL Trip Select P

Inthe event of an overload fault, inverter output is
blocked and the motor will free-run due to inertia.
If a fault trip occurs, the motor decelerates and stops.

1 | Free-Run

3 | Dec

PRT-21OL Trip Level,
PRT-22 OL Trip Time

When the current supplied to the motor is greater than the preset value of the
overload trip level (OL Trip Level) and continues to be supplied during the
overload trip time (OL Trip Time), the inverter output is either blocked according
to the preset mode from PRT-17 or slows to a stop after deceleration.

-
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Current

Multi-function output

Over Load (5) _'

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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Code | Name LCD Display Parameter  Setting range

Setting

50 Stall prevention and ,

. Stall Prevent | 0000 - bit
flux braking

51 | Stallfrequencya Stall Freq 1 60.00 Start Freq-StallFreqa  |Hz

52 Stall level 1 Stall Level 1 130 30-150 %
53 Stall frequency 2 Stall Freq 2 60.00 Stall Freq1-StallFreq3  |Hz
PRT |54 |[Stalllevel2 StallLevel2  |130 30-150 %
55 Stall frequency 3 Stall Freq 3 60.00 Stall Freq 2-StallFreq4  |Hz
56 |Stalllevel3 StallLevel3  [130 30-150 %

57 Stall frequency 4 Mavi
Stall Freq 4 60.00 Stall Freq 3-Maximum Hy
Freq
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Code | Name LCD Display Parameter  Setting range
Setting
58 | Stalllevel 4 StallLevel 4 |130 30-150 %
59 Flux Braking Gain FluxBrakekp |o 0-150 -
3 Multi-function relay 1~
S 5 item Relay 1-5
out (=5 —— o |Stall |- :
Multi-function output )
36 . Qz Define
1item

Stall Prevention Function and Flux Braking Setting Details

Code Description

Stall prevention can be configured for acceleration, deceleration, or while
operating a motor at constant speed.When the LCD segment is on, the
corresponding bit is off.

ltem Bit Status (On) Bit Status (Off)
LCD keypad |E|
Setting Function
Bit; | Bit3 Bit 2 Bit 1
v Stall protection during acceleration
PRT-50 Stall Prevent v Stall protection while operating at a
constant speed
v Stall protection during deceleration
v Flux braking during deceleration
Setting Function
ooo1 | Stall If inverter output current exceeds the preset stall level (Pr
protection 52, 54, 56, 58) during acceleration, the motor stops
during accelerating and starts decelerating. If current level stays

acceleration | above the stall level, the motor decelerates to the start
frequency (dr.19). If the current level causes deceleration
below the preset level while operating the stall protectior
function, the motor resumes acceleration.

ooio | Stall Similar to stall protection function during acceleration, tr
protection output frequency automatically decelerates when the
while current level exceeds the preset stall level while operatinc

-
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Code Description

operatingat | atconstant speed. When the load current decelerates

constant below the preset level, it resumes acceleration.
speed

oioo | Stall The inverter decelerates and keeps the DC link voltage
protection below a certain level to prevent an over voltage fault trip
during during deceleration. As a result, deceleration times can be

deceleration | longerthan the set time depending on the load.
1000 | Fluxbraking | When using flux braking, deceleration time may be

during reduced because regenerative energy is expended at the
deceleration | motor.

1100 | Stall Stall protection and flux braking operate together during
protection deceleration to achieve the shortest and most stable
and flux deceleration performance.
braking
during

deceleration

Stall level F.';"g
Current g T e 22 e A 2)"5
p i e i = o
/;’\i/ w 8 g.
Frequency | l 22
o % -

Accelerating Decelerating

DC voltage : :
Frequency x\

o P

Decelerating

Additional stall protection levels can be configured for different frequencies,
based on the load type. As shown in the graph below, the stall level can be set
above the base frequency. The lower and upper limits are set using numbers that
correspond in ascending order. For example, the range for Stall Frequency 2 (Stalll
Freq 2) becomes the lower limit for Stall Frequency 1 (Stall Freq 1) and the upper

PRT-51 Stall Freq 1~
PRT-58 Stall Leve |4
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Code Description

limit for Stall Frequency 3 (Stall Freq 3).
Stall level

Stall level 1

Stall level 2
Stall level 3
Stall level 4

Stall Frq2 | Stall:Frq4
Stall Frq1 Stall Frq3

Output Frequency

PRT-59 FluxBrake | A gain used to decelerate without over voltage fault trip. It compensates for the
Kp 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 as depending on the load, the
deceleration time can take longer than the time set. Acceleration stops when stall protection
operates during acceleration. This may make the actual acceleration time longer than the preset
acceleration time.

*  Whenthe motor is operating, Stall Level 1 applies and determines the operation of stall protection.

-
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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
alack of torque.

Group Code  Name LCD Display Parameter  Setting
range

I t/output -ph
05 npY /Ol.J putopen-phase Phase Loss Chk 00 - bit
protection
PRT -
Open-phase input voltage
06 band IPOV Band 40 1-100V \Y

Input and Output Open-phase Protection Setting Details

Code Description
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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.
Item Bit status (On) Bit status (Off)
LCD keypad
PRT-o5 Phase Loss P
Chk
PRT-06 IPOV Band
Setting Function
Bit 2 Bit1
v Output open-phase protection
v Input open-phase protection

6.2.2 External Trip Signal

Set one of the multi-function input terminals to 4 (External Trip) to allow the inverter to stop
operation when abnormal operating conditions arise.
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Group | Code LCD Display Parameter Setting Setting Unit

range

Px terminal setting ) .
options Px Define(Px: P1—P7) | 4 | External Trip

IN
Multi-function input
& contact selection DINC/NO Sel EEHE EHEHEHE|

External Trip Signal Setting Details
Code Description

Selects the type of input contact. If the mark of the switch is at the bottom (o), it
operates as an A contact (Normally Open). If the mark is at the top (2), it operates as
a B contact (Normally Closed).

The corresponding terminals for each bit are as follows:
Bit 7 |6 |5 |4 |3 |2 |1
Terminal | P7 | P6 |P5 | P4 | P3 | P2 | P1

bit

IN-87 DI NC/NO Sel

External Trip A terminal On []

External Trip B terminal On Il

Frequency ./ ./

P6(A) il
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.

Group Code | Name LCD Display Parameter Settingrange  Unit
Setting
Multi-function relay 1—
3135 Relay 15
ouT > — 6 |loL . .
36 1Mu ti-function output 01 Define
Note

A warning signal output can be provided in advance by the multi-function output terminal before the
inverter overload protection function (IOLT) operates. When the overcurrent time reaches 60% of the
allowed overcurrent (120%, 1 min; 140%, 5 sec), a warning signal output is provided (signal output at
120%, 36 sec).
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6.2.4 Speed Command Loss

When setting operation speed using an analog input at the terminal block, communication options,
or the keypad, speed command loss setting can be used to select the inverter operation for
situations when the speed command is lost due to the disconnection of signal cables

Group Code Name \ LCD Display Parameter Setting i Unit
0
1 |Warnin
11 Keypa(.:l commandoss Lost KPD Mode [0 | None 9.
operation mode 2 |Free-Run
3 |Dec
Speed command loss
12 . LostCmdMode |1 |Free-Run - -
operation mode
Time to determine
PRT 13 LostCmdTime |1.0 0.1-120.0 sec
speed command loss
Operation frequency Start
at speed command frequency-
14 Lost Preset F 0.00 Hz
loss Max.
frequency
Analog input loss
15 - Al Lost Level o |Halfofxa -
decision level
31 Multi-function Relay
15 Relay 1-5
ouT 32 . . 13 |Lost Command |- -
Multi-function output i
36 . Qa Define

Speed Command Loss Setting Details

Code Description

Set the operation command source to keypad. If there is a communication
error with the keypad or connection problem between the keypad and the
inverter, select the inverter’s operation.

Setting Function
o | None The speed command immediately becomes the
operation frequency without any protection function.
PRT-11 Lost KPD Mode Select 24: Lost keypad from OUT-31—36, one of the multi
1 | Waming function terminal blocks, outputs a relevant warning

signal when abnormal operating conditions arise.

The inverter blocks output. The motor performs in free-

2 | Free-Run .
run condition.

The motor decelerates and then stops at the time set at

3 | Dec PRT-7 (Trip Dec Time).

-
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Code Description

PRT-12 Lost Cmd Mode

In situations when speed commands are lost, the inverter can be configured to
operate in a specific mode:

Setting

Function

o | None

The speed command immediately becomes the
operation frequency without any protection function.

1 | Free-Run

The inverter blocks output. The motor performs in free-
run condition.

2 | Dec The motor decelerates and then stops at the time set at
PRT-o7 (Trip DecTime).
The inverter calculates the average input value for 10
3 | HoldInput | seconds before the loss of the speed command and uses
it as the speed reference.
Hold The inverter calculates the average output value for 10
4 seconds before the loss of the speed command and uses
Output

it as the speed reference.

5 | Lost Preset

The inverter operates at the frequency set at PRT- 14
(Lost Preset F).

PRT-15Al Lost Level,

Configure the voltage and decision time for speed command loss when using

analog input.

Setting

Function

o | Halfofxa

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 (Frq code of Operation group) and it continues
for the time (speed loss decision time) set at PRT-13 (Lost
CmdTime). For example, set the speed command to 2’
(V1) at the Frq code in the Operation group, and IN-06

PRT-13 Lst Cmd Time (V1 Polarity) to ‘o’ (Unipolar). When the voltage input
drops to less than half of the value set at IN-08 (V1 Volt x
1), the protective function is activated.
The protective operation starts when the signal becomes
smaller than the initial value of the analog input set by
1 | Belowofx1 | the speed command and it continues for the speed loss
decision time set at PRT-13 (Lost Cmd Time). Codes IN-
08 and IN-12 are used to set the standard values.
If the set value of the IN-08 and IN-12 is ‘0," the LostCmd function does not
operate.
In situations where speed commands are lost, set the operation mode (PRT-12
PRT-14 Lost Preset F Lost Cmd Mode) to 5 (Lost Preset). This operates the 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 value 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:

------------------------------------------------ IN-08

Analog ;

input voltage »b SeC

Frequency / PN PRT-14
Relay 1: Lost: '

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 CmdTime) is elapsed.

6.2.5 Dynamic Braking (DB) Resistor Configuration

For Hioo series, the braking resistor circuit is integrated inside the inverter.

Group | Code | Name LCD Display | Parameter Setting  Settingrange  Unit
i i DBWarn %ED

PRT |66 Brakllng re_5|stor o 030 %
configuration
Multi-function relay 1— Rel

ouT 3135 5 item elay 15 DB
Multi-function output ) %5 | Wam %ED ) ’

36 1 itern Q1 Define

Dynamic Breaking Resistor Setting Details

Description

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

PRT-66 DB
Warn %ED
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Code Description
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
T_acc + T_steady + T_dec + T_stop

%ED = X 100%

Frequency,
T_acc T_steady 1 T_dec T_stop

[Example 1]

T dec
X 100%

%ED =

-n
)
Q
g
T dec + T_steadyl + T_acc + T_steady?2 P
W

uoI11291044

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
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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 H1oo0 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
2V (normal voltage is 3V). Replace the battery when the low battery warning is displayed.

. Parameter : .
Group Code Name LCD Display Setting Setting Range Unit
Low battery o |No
PRT _ |LowB N -
30 voltage detection ow Battery ° © 1 |Yes

Low Battery Voltage Warning Detail Settings

Description

The low battery voltage warning for RTC function installed in the inverter can be
enabled or disabled. The low battery voltage warning occurs when  the battery
voltage is lower than 2 V.

PRT-go Low Battery

@ 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 Hioo series inverter.

Group | Code Name LCD Display Parameter Setting Setting Unit
range
Under load
23| etection Source UL Source o OutputCurrent |0 -
Under load
0
PRT |24 | detection Band UL Band 10.0 0.0-100.0 |%
25 Underload Waming | i warn Sel 1 Yes 01 -
selection
26 | Underload warning | UL WarnTime 10.0 0-600.0 |sec
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Group Code Name LCD Display Parameter Setting Setting Unit
range
time
27 Underloadtrlp UL Trip Sel 1 Free-Run - -
selection
28 L.Jnderloadtrlp UL TripTime 30.0 0-600.0 |sec
timer

Under Load Trip and Warning Setting Details
PRT-23 Select a source to detect the under load trip. An under load trip can be detected
UL Source using output current or output power.
Make a standard value for the under load fault occurrence using system load%-
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 ULWarnSel |terminals (at OUT-31-35 and 36) to ‘7' (Under load). The warning signals are
output when under load conditions occur.

PRT-24
UL Band

-~
PRT-26 ULWarn A protect function operates when under load level condition explained above 8
Tme maintains for the warning time set. =
M
W

Sets the inverter operation mode for situations when an under load trip
occurs. If set to ‘1’ (Free-Run), the output is blocked in an under load fault trip
event. If set to ‘2’ (Dec), the motor decelerates and stops when an under load
trip occurs.

A protect function operates when under load level conditions explained above
maintain for the trip time set.

uoI11291044

PRT-27 UL Trip Sel

PRT-28 UL Trip Time

@ Caution

To operate under load trip properly, an load tuning (AP2-o01 Load Tune) must be performed in advance. If
you cannot perform a load tuning, manually set the load fit frequencies (AP2-02, Load Fit Lfreq /AP2-03,
Load Fit Hfreq). The Under Load protection does not operate while the Energy Save function is in
operation.

6.3.1 Fan Fault Detection

Group Code LCD Display Parameter Setting Setting Unit

range

PRT |79 Scecizlcl;g:an fautt FanTrip Mode o Trip
OUT |3135 |Multi-function relay 1— | Relay 1-5 8 | FanWarning -
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Group Code Name LCD Display Parameter Setting Setting Unit
range
5
ouT |36 :/Iultl-functlon OUtPUt | o Define

Fan Fault Detection Setting Details

Code Description

Set the cooling fan fault mode.

Setting Function

The inverter output is blocked and the fan trip is
displayed when a cooling fan error is detected.
When OUT-36 (Qa Define) and OUT-31-35
(Relay1) are set to '8’ (FAN Warning), the fan
error signal is output and the operation
continues.

When the code value is set to '8' (FAN Warning), the fan error signal is output
OUT-36 Q1 Define, |and operation continues. However, when the inverter’s inside temperature
OUT-31-35 Relay1—5 | rises above a certain level, output is blocked due to activation of overheat
protection.

PRT-79 Fan Trip o Trip
Mode

1 Warning
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6.3.2 LowVoltage Fault Trip

When inverter input power is lost and the internal DC link voltage drops below a certain voltage
level, the inverter stops output and a low voltage trip occurs.

Group Code LCD Display Parameter Setting Setting
range
Low voltage trip
PRT |81 . . LVT Delay 0.0 0-60.0 sec
decision delay time
Multi-function relay 1—
3135 Relay 15
out 5Multi-function output 1 |LowVoltage )
36 ] P Q1 Define

Low Voltage Fault Trip Setting Details

Description

If the code value is set to ‘11’ (Low Voltage), the inverter stops the output first when

alow voltage trip condition occurs, then a fault trip occurs after the low voltage trip
PRT-81LVT Delay | decision time elapses. The warning signal for a low voltage fault trip can be

provided using the multi-function output or a relay. However, the low voltage trip

-~
D
Q
g
delay time (LVT Delay time) does not apply to warning signals. =
wn

uoI11291044

6.3.3 Selecting Low Voltage 2 Fault During Operatlon

Group Code Name | LCD Display Se
Low voltage trip o |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.
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Group Code Name LCD Display Parameter  Settingrange Unit

Setting

Px terminal setting

options Px Define(Px: P1-P7) |5 BX |- -

Output Block by Multi-Function Terminal Setting Details

Code Description

When the operation of the multi-function input terminal is set to ‘5’ (BX) and is
turned on during operation, the inverter blocks the output and '‘BX' is displayed on
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

6.3.5 Trip Status Reset

Restart the inverter, using the keypad or analog input terminal, to reset the trip status.
Group Code Name LCD Display Parameter  Settingrange Unit

Setting

Px terminal setting

options Px Define(Px: P1-P7) |3 RST |- -

Trip Status Reset Setting Details

Description

Press the [Stop/Reset] key on the keypad or use the multi-function input terminal
IN-65—71 Px Define |to restart the inverter. Set the multi-function input terminal to '3’ (RST) and turn on

the terminal to reset the trip status..

6.3.6 Operation Mode for Option Card Trip

Option card trips may occur when an option card is used with the inverter. Set the operation mode
for the inverter when a communication error occurs between the option card and the inverter body, or
when the option card is detached during operation.

Group | Code Name LCD Display Parameter Setting Setting Unit
range
Operation mode for option o |None
PRT |go |cardtrip OptTrip Mode 1 |Free-Run |0-3 -
2 |Dec
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Operation Mode on Option Trip Setting Details

Code | Description

Setting Function
0 None No operation
PRT-80 Opt Trip The inverter output is blocked and fault trip information is
1 Free-Run
Mode shown on the keypad.
The motor decelerates to the value set at PRT-o07 (Trip Dec
2 Dec Time)

6.3.7 No MotorTrip

If an operation command is run when the motor is disconnected from the inverter output terminal,
a'no motor trip’ occurs and a protective operation is performed by the system.

Group | Code | Name LCD Display Parameter  Settingrange Unit
Setting

10

31 Operation for no motortrip No MotorTrip fo) None - - gb §'-

PRT |32 |Nomotortripcurrentlevel | NoMotorLevel 5 1-100 % ce
; - - M =,

33 No motor detection time No MotorTime 3.0 0.1-10 sec )

2

No Motor Trip Setting Details

Code Description

PRT-32No M .
Lev el3 2 No Motor If the output current value [based on the rated current (BAS-13)] is lower than the
! value set at PRT-32 (No Motor Level), and if this continues for the time set at

PRT-33 No Motor _ A nd
e PRT-33 (No MotorTime), 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.
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6.4 Parts Life Expectancy

Examine the life cycle of the parts (fan and main capacitor) of the inverter. By examining these parts
you can use inverter more safely.

6.4.1 Main Capacitor Life Estimation

The life of the main capacitor in the inverter can be predicted by looking at the changes in the
capacitance value.

LCD Display Pz:tr:il:';er Setting Range Unit

83 Estimated CL-Jrrent level CAP.Diag Perc |o0.0 10.0-100.0 %
of the capacitance
0 None
N . ) 1 CAP.Diaga
PRT |84 CAP estimatingmode | CAP.Diag o: None S CAP.Diag 2 %
3 CAP. Init
85 CAP. deterioration level | CAP.Level1 ) 0.0-100.0 %
86 CAP. detected level CAP.Level2 ) 0.0-100.0 %
OUT |3135 |Outputrelayi-5 Relay 1-5 34 CAP.Warning -

Main Capacitor Life Estimation Detail Settings

Code Description

. Configure the current level of the inverter’s output when capacitance life

PRT-83 CAP. Diag . . . . .
Perc examination is in operation. For life examination, the value must be set higher
than o%.
Configure the capacitance life examination mode. This mode is separated into
installing the inverter mode and maintenance mode. To use the capacitance life
examination function, proper setting is required.

Setting Function

0 None Do not use capacitance life examination function.
PRT-84CAP.Diag || 1 CAP. Diag1 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.

PRT-85CAP. Level
1 Set the standard level for the capacitance replacement.
PRT-86 CAP. Level |Display estimated capacitance value according to the mode in PRT-8y. If this value
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Description
2 is lower than the value set in PRT-85, the warning message "CAP Warning”
appears on the display.
® Caution

* Be careful when replacing the battery. Remaining voltage in the battery may cause electric shock.
* Make sure that the battery doesn't fall inside of the inverter.

* The main capacitor life examination is only for reference and cannot be used as an absolute value.

* The main capacitor life examination only operates in AUTO mode and when inverter is stopped.

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.

g
D
Q)
~—+
c
—
D
wv

uoI11291044

Grou . Parameter . .
Code Name LCD Display Setting Setting Range Unit
87 Fan accumulated time FanTime Perc |o0.0 0.0-6553.5 %
PRT percentage
88 Fan replacement alarm Fan Exchange |go.0 0.0-100.0 %
level
Initializing the o No
CNF |75 accumulationtimeof  |FanTimeRst | o0:No
the fan operation 1 Yes
OUT |3135 |Relay 1—5 output Relay 1-5 35 Fan Exchange -

Fan Life Estimation Setting Details

Code Description

PRT-87 FanTime Dlsplays thet tmpe thefanisusedin Percentage based on 50,000 hourf.

Perc If this value is bigger than the value in PRT-88, the warning message “Fan
Exchange” appears on the display.

PRT-88 Fan . . .

=g Displays the life replacement standard of the fan in percentage.

CNF-75FanTime | Initializes the accumulation time of the fan operation.

Rst | Setting | Function |

—
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Description
o No Do not initialize the accumulated operation time of
the fan.
1 Yes Initialize the accumulated operation time of the fan.

Q@ 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.

* Fanlife examination is only for the reference and cannot be used as an absolute value.

6.5 Fault/Warning List

The following list shows the types of faults and warnings that can occur while using the H1io0

inverter. For details, refer to on page 321.

Category \ LCD Display DIETS
OverCunrenta Overcurrenttrip
Over\oltage Overvoltagetrip
ExtemalTrip Tripduetoanextemalsignal
NTCOpen Temperature sensorfault trip
OverCurrent2 ARM short current faulttrip
OptionTrip-x* Optionfaulttrip*
OverHeat Overheatfaulttrip
OutPhaseOpen Output open-phase faulttrip
InPhaseOpen Input open-phase faulttrip
GroundTrip Groundfaulttrip

Majorfault Latchtype FanTrip Fanfaulttrip
E-Thermal Motoroverheatfault trip
IOBoardTrip IO Board connection faulttrip
NoMotorTrip Nomotorfaulttrip
Low\Voltage2 Low voltage fault trip during operation
ParaWrite Trip Write parameter fault trip
Pipe Break Pipe Break faulttrip
DamperErr DamperErrtrip
Lubrication Lubricationtrip
OverlLoad Motoroverload faulttrip
UnderLoad Motorunderload fault trip
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Category \ LCD Display Details
CleanRPTEm Pumpcleantrip
Level Detect Leveldetecttrip
Low\Voltage Lowvoltage faulttrip
Leveltype BX Emergency stopfaulttrip
LostCommand Commandosstrip
EEPEm Extemal memoryerror
ADCOfFSet Analoginputerror
;ztrgl\)/vare e IOBoardTrip IO Board connectionfaulttrip
vaiﬁ: Bzg_i CPUWatch Dogfaulttrip
LostCommand Command loss faulttripwaming
OverLoad Overloadwaming
UnderlLoad Underloadwaming
InverterOLT Inverter overload waming
FanWaming Fan operationwaming
Wari DBWam%ED Brakingresistor braking rate waming
laming _ p——
LowBattery Low batterywaming D=
FireMode Fire mode waming > =
. . . c
Pipe Break Pipe Breakwaming 79
Level Detect Level detectwaming wo
CAPWaming Capacitorlifetimewaming =)
FanWaming Fanexchangewaming
Note

In a latch type trip, the inverter cannot unlock the fault if the user does not reset the
inverter, even if the trip state is released after the trip occurs.

In level type trip, the inverter can unlock the fault by itself if the trip state is unlocked after

the trip occurs.

In a fetal type trip, there is no way to unlock the fault other than turing the inverter off

then back on after the trip occurs.

LSis 8




RS-485 Communication Features

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.

7.2 Communication Standards

Following the RS-485 communication standards, S100 products exchange data with a PLC and
computer. The RS-485 communication standards support the Multi-drop Link System and offer an
interface that is strongly resistant to noise. Please refer to the following table for details about the

communication standards.

ltem Standard

Communication method/
Transmission type

RS-485/Bus type, Multi-drop Link System

Invertertype name

Hio0

Number of connected
inverters/ Transmission
distance

Maximum of 16 inverters | Maximumz,200m (recommended distance:
within 7oom)

Recommended cable size

0.75mm?, (18AWG), 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

1,200/2,400/9,600/19,200/38,400/57,600/115,200 bps
BACNET : 9600/19200/38400/76800bps

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

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
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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 ll ‘l

7.2.12  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.

o
(=]
=1
=
=
=.
o
o
=z
(=}
S

@ 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

7.2.2 Setting Communication Parameters

Before proceeding with setting communication configurations, make sure that the communication
lines are connected properly. Turn on the inverter and set the communication parameters.

Group Code |Name LCD Display ~ ParameterSetting Setting Unit

range

Built-in communication

COM o inverter ID

Int485StID 1 1-250 -
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Code |Name LCD Display ~ ParameterSetting Setting

range

Built-in communication

02 Int485Proto |0 |ModBusRTU |o,2,4,5 -
protocol
Built-in communication

03 speed Int485BaudR |3 | 9600 bps 0-8 -
Built-in communication Inta8e Mod DAPN/S

Oé frame setting nt485Mode |0 /PN/51 o3 i
Transmission delay after

o5 . Resp Delay 5 0-1000 msec
reception

Communication Parameters Setting Details

Code Description

Sets the inverter station ID between 1 and 250.

GOl Fer e *Using the BACnet, maximum number of station ID is Com-20 Max

ID
Master and maximum number of COM-20 is 127.
Select one of the four built-in protocols: Modbus-RTU, LS INV 485, BACnet or
Metasys-N2
COM-02 Int485 Setting Function .
Proto o Modbus-RTU Modbus-RTU compatible protocol
> LS INV 485 Dedicated protocol for the LS inverter
4 BACnet BAC net protocol
5 Metasys-N2 Metasys-N2 protocol

Set a communication setting speed up to 115,200 bps.
The maximum setting range changes depending on the protocol.

Setting Communication Speed
0 1200bps
1 2400bps
2 4800bps
COM-03 Int485 3 9600bps
BaudR 4 19200bps
5 38400bps
6 56Kbps(57600bps)
7 76.8Kbps
8 115Kbps(115200bps)

XIf the COM-02 Int485 Prtoto setting is BACnet, the available communication
speed settings are 9600bps, 19200bps, 76.8kbps.
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Code Description

X If the COM-02 Int485 Prtoto setting is Metasys-N2, the communication speed is
fixed to g6oobps and COM-03 Int485 BaudR is not shown.

COM-04 Int485
Mode

Set a communication configuration. Set the data length, parity check method, and
the number of stop bits.

Setting Function

o D8/PN/S1 8-bit data / no parity check / 1 stop bit
1 D8/PN/S2 8-bit data / no parity check / 2 stop bits
2 D8/PE/S1 8-bit data / even parity / 1 stop bit

3 D8/PO/S1 8-bit data / odd parity / 1 stop bit

X If the COM-02 Int485 Prtoto setting is Metasys-N2, the communication frame
composition is fixed to D8/PN/S1 and COM-o4 Int485 Mode is not visible.

COM-o5 Resp
Delay

Set the response time for the slave (inverter) to react to the request from the
master. Response time is used in a system where the slave device response is too
fast for the master device to process. Set this code to an appropriate value for
smooth master-slave communication.

Request Request

Master oo =
- - S

i 4 : 4 =

H i ' ' =

v | v | 5

+“—> <+—P> (=73

o0 S

Slave

1 1 .
\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-o7 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 the xxx on page xx and about
the frequency command, refer to the xxx on the page xx.

To select the built-in RS485 communication as the source of command, set the Frq code to 6
(Int485) on the keypad (basic keypad with 7-segment display). On an LCD keypad, set the DRV code
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to 3 (Int485). Then, set common area parameters for the operation command and frequency via
communication.

Group  Code | LCD Display eterSetting Settingrange Unit
06 Command source Cmd Source 3 Int 485 05 -
DRV Frequency setting
o7 method FreqRefSrc 6 Int 485 09 -

7.2.4 Command Loss Protective Operation

Configure the command loss decision standards and protective operations run when a
communication problem lasts for a specified period of time.

Group Code Name |LCDDisplay ParameterSetting Settingrange Unit
1 Speed Fommand 105 | Lost cmdMode |0 | None 05 -
oRT operation mode
3 Time to determine LostcmdTime |6 1.0 0.1-120.0 Sec
speed command loss

Command Loss Protective Operation Setting Details

Code | Description

PRT-12 Lost Cmd
Mode,

PRT-13 Lost Cmd
Time

Select the operation to run when a communication error has occurred and lasted
exceeding the time set at PRT-13.

Setting

Function

o 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

3 Hold Input

Operates continuously with the speed of the in
inputted speed command until the loss of the speed
command.

The inverter calculates the average input value for 10
seconds before the loss of the speed command and
uses it as the speed reference.

4 Hold Output

Operates continuously with the operate frequency
before the speed loss. The inverter calculates the
average output value for 10 seconds before the loss of
the speed command and uses it as the speed reference.

5 Lost Preset

The inverter operates at the frequency set at PRT-14

-
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Code | Description
(Lost Preset F).

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 (oho385). Set codes COM-
70—77 to the functions to operate, and then set the BIT relevant to the function to 1 at oho385 to
operate it. Virtual multi-function operates independently from IN-65—71 analog multi-function
inputs and cannot be set redundantly. Virtual multi-function input can be monitored using COM-86
(Virt DI Status). Before you configure the virtual multi-function inputs, set the DRV code according
to the command source.

Group Code |Name LCD Display Parameter  Setting Unit
Setting range

Communication multi-
function input x

70-77 Virtual DI x(x: 1-8) o |None |o-52 -

oM C icati Iti
86 omrmunication multi- Virt DI Status - - ] ;
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 0ho385 to ohooo1.

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-48to 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 o 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 o does
not carry out the same function.

Group Code |Name LCD Display Parameter Setting  Setting Unit
range
CNF 48 Save parameters Parameter Save 01 -
1 Yes
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7.3.3 Total Memory Map for Communication

Communication Area | MemoryMap  Details
Communication common compatible | ohoooo— ISk, iP5A, iVs, iGSA, S100, H100 compatible
area ohooFF area
oho1o0— Areas registered at COM-31-38 and COM-51—
oho1FF 58
oho200— Area registered for User Group
) ) oho23F
Parameter registration type area oho240- Area registered for Macro Group
oho27F
oho280— Reserved
oho2FF
oho3oo0— Inverter monitoring area
oho37F
oho38o— Inverter control area
oho3DF
oho3Eo- Inverter memory control area
oho3FF
ohogo0— Reserved
ohoFFF
oh1100 DRV Group
oh1200 BAS Group
oh1300 ADVGroup
communication common area oh1400 CON Group
ohigoo IN Group
oh1600 OUT Group
oh1700 COM Group
oh18oo PID Group
oh1900 EPI Group
oh1Aoo AP1 Group
oh1Boo AP2 Group
oh1Coo AP3 Group
ohaDoo PRT Group
oh1Eoo M2 Group

7.3.4 Parameter Group for Data Transmission
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By defining a parameter group for data transmission, the communication addresses registered in
the communication function group (COM) can be used in communication. Parameter group for
data transmission may be defined to transmit multiple parameters at once, into the
communication frame.

Group Code  Name LCD Display Parameter Setting | Setting Unit
range
Output communication
3138 address x ParaStatus-x |- 0000-FFFF | Hex

cOoM —
Input communication

5158 | Jddress x Para Control-x 0000—FFFF |Hex

Currently Registered CM Group Parameter

Address Parameter Assigned content by bit

Status Parameter-1— | Parameter communication code value registered at
oho100-0ho107
Status Parameter-8 COM-31-38 (Read-only)
Control Parameter-1— | Parameter communication code value registered at
oho110-oho11y )
Control Parameter-8 | COM-51-58 (Read/Write access)
Note

When registering control parameters, register the operation speed (chooos, oho380, oho381) and
operation command (ohooo6, 0ho382) 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 an LCD keypad.

Currently Registered User Group Parameters

Address  Parameter Assigned Content by Bit

oho200 |UserGrp.Code1 |Parametervalue registered at U&M >USR - 1 (Read/Write access)

oho201 | UserGrp.Code 2 |Parametervalue registered at U&M>USR - 2 (Read/Write access)

oho23E  |UserGrp.Code |Parameter value registered at U&M > USR - 63 (Read/Write access)

oho23F |UserGrp.Code |Parameter value registered at U&M > USR - 64 (Read/Write access)
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Currently Registered Macro Group Parameters

Address Parameter Assigned Content by Bit

oho240 Macro Grp. Code 1 Parameter value registered at U&M > MC = 1
oho241 Macro Grp. Code 2 Parameter value registered at U&M >MC = 1
oho2A2 Macro Grp. Code 98 Parameter value registered at U&M > MC = 98
oho2A3 Macro Grp. Code 99 Parameter value registered at U&M > MC - g9

7.3.6 LSINV 485 Protocol

The slave device (inverter) responds to read and write requests from the master device (PLC or PC).

Request
ENQ StationID CMD Data SUM EOT
1byte 2 bytes 1byte n bytes 2 bytes 1byte

Normal Response

ACK | Station ID CMD Data SUM EOT
1byte 2 bytes 1byte nx ¢4 bytes 2 bytes 1byte
Error Response

NAK | Station ID CMD Error code SUM EOT
1byte 2 bytes 1byte 2 bytes 2 bytes 1byte

* Arequest starts with ENQ and ends with EOT.
* Anormal response starts with ACK and ends with EOT.
* Anerrorresponse starts with NAK and ends with EOT.

* Astation ID indicates the inverter number and is displayed as a two-byte ASCII-HEX string that
uses characters 0-g and A-F.

* CMD: Uses uppercase characters (returns an IF error if lowercase characters are encountered)—
please refer to the following table.

Character ASCII-HEX Command
‘R’ 52h Read
‘W 57h Write
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Character ASCII-HEX Command
X 58h Request monitor registration
Y’ 5gh Perform monitor registration

+ Data: ASCII-HEX (for example, when the data value is 3000: 3000 — ‘0"B"B”"8h — 30h 42h
42h38h)

* Error code: ASCII-HEX (refer to 7.3.6.4 Error Code on page 342)

* Transmission/reception buffer size: Transmission=39 bytes, Reception=44 bytes

* Monitor registration buffer: 8 Words

*  SUM: Checks communication errors via sum.

* SUM=a total of the lower 8 bits values for station ID, command and data (Station
ID+CMD+Data) in ASCII-HEX.

* Forexample, a command to read 1 address from address 3000:
SUM='0'+'1'+'R'+'3'+'0’+'0'+'0'+'1’ = 30h+31h+52h+33h+30h+30h+30h+31h = 1A7h (the control
value is not included: ENQ, ACK, NAK, etc

Station ID CMD Address Numberof SUM
| Addresses
osh ‘01' ‘3000’ ‘1 ‘A7’ o4h
1byte 2 bytes 1 byte 4 bytes 1byte 2 bytes 1byte g
3
[ )
.
Note 8
o
s |

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.

StationID | CMD Address Numberof  SUM
Addresses
osh ‘01'—FA' ‘R XXXX 1'-'8'= XX o4h
1byte 2 bytes 1byte 4 bytes 1byte 2 bytes 1byte
Total bytes=12. Characters are displayed inside single quotation marks(").
Read Normal Response
ACK Station ID CMD Data SUM EOT
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ACK | Station ID CMD Data SUM EOT

o6h ‘o1 -'FA ‘R’ XXXX XX osh

1byte 2 bytes 1byte nx 4 bytes 2 bytes 1byte

Total bytes= (7x nx 4): a maximum of 39

Read Error Response

NAK | Station ID CMD Error code SUM EOT

1sh ‘o1'-'FA ‘R’ V! XX o4h

1byte 2 bytes 1byte 2 bytes 2 bytes 1byte

Total bytes=9

7.3.6.2 Detailed Write Protocol

Write Request

ENQ StationID CMD Address  Numberof Data SUM EOT
Addresses

osh ‘o1'-'FA"  |'W' XXX '1'—'8'=n | UXXXX..." |'XX o4h

1byte 2 bytes 1byte 4 bytes 1byte E;(tgs 2 bytes 1byte

Total bytes= (12 + n x 4): a maximum of 44

Write Normal Response

ACK | Station ID CMD Data SUM EOT
o6h h

‘o1'-'FA ‘W KXXX...! XX 04
1byte 2 bytes 1byte nx ¢ bytes 2 bytes 1byte
Total bytes= (7 + nx 4): a maximum of 39
Write Error Response
NAK | Station ID CMD Error Code SUM EOT
15h ‘01'—'FA' ‘W’ bokel XX o4h
1byte 2 bytes 1byte 2 bytes 2 bytes 1byte
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.
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Monitor Registration Request: Registration requests for n addresses (where n refers to the
number of addresses. The addresses do not have to be contiguous.)

ENQ StationID  CMD Numberof ~ Address SUM EOT
Addresses

osh ‘01 —'FA’ X' '1'—'8'=n XXXX....! XX os4h

1byte 2 bytes 1byte 1byte nx4bytes | 2bytes 1byte

Total bytes= (8 + n x 4): a maximum of 40

Monitor Registration Normal Response

ACK Station ID | cMD SUM EOT

o6h ‘01'-'FA’ X! XX o4h

1byte 2 bytes 1byte 2 bytes 1byte

Total bytes=7

Monitor Registration Error Response

NAK | Station ID CMD Error Code SUM EOT

15h ‘01'-'FA’ X' kel XX osh

1byte 2 bytes 1byte 2 bytes 2 bytes 1byte

Total bytes=g

Monitor Registration Perform Request: A data read request for a registered address, received

from a monitor registration request

ENQ Station ID | cMD SUM EOT

osh ‘01'—'FA e XX o4h

1byte 2 bytes 1byte 2 bytes 1byte
Total bytes=7

Monitor Registration Execution Normal Response

ACK | Station ID CMD Data SUM EOT
o6h ‘01—'FA' Y’ XXXX...! XX osh
1byte 2 bytes 1byte nx 4 bytes 2 bytes 1byte
Total bytes= (7 + nx 4): a maximum of 39

Monitor Registration Execution Error Response

NAK | Station ID CMD Error Code SUM EOT
15h ‘01 —'FA' Y’ okl XX osh
1byte 2 bytes 1byte 2 bytes 2 bytes 1byte
Total bytes=9
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7-3-6.4 Error Code

Code ‘ Abbreviation ‘ Description

ILLEGAL FUNCTION |IF The requested function cannot be performed by a slave
because the corresponding function does not exist.

ILLEGAL DATA IA The received parameter address is invalid at the slave.

ADDRESS

ILLEGAL DATAVALUE |ID The received parameter data is invalid at the slave.

WRITE MODE ERROR |WM Tried writing (W) to a parameter that does not allow writing
(read-only parameters, or when writing is prohibited during
operation)

FRAME ERROR FE The frame size does not match.

7-3.6.5 ASCIll Code

Character Hex Character \ Hex Character Hex
A 41 q 71 @ 40
B 42 r 72 [ 5B
C 43 s 73 \ 5C
D by t 74 ] 5D
E 45 u 75 5E
F 46 v 76 5F
G 47 w 77 60
H 48 X 78 { 7B
l 49 y 79 | 7C
J LA z 7A } 7D
K 4B o} 30 - 7E
L 4C 1 31 BEL 07
M 4D 2 32 BS 08
N 4E 3 33 CAN 18
(0] 4F 4 34 CR oD
P 50 5 35 DCa1 11
Q 51 6 36 DC2 12
R 52 7 37 DG 13
S 53 8 38 DC4 14
T 54 9 39 DEL 7F
U 55 space 20 DLE 10
\ 56 ! 21 EM 19

W 57 " 22 ACK 06
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Character Character | Character

X 58 # 23 ENQ 05
Y 59 $ 24 EOT 04
Z 5A % 25 ESC 1B
a 61 & 26 ETB 17
b 62 : 27 ETX 03
C 63 ( 28 FF oC
d 64 ) 29 FS 1C
e 65 & 2A GS 1D
f 66 + 2B HT 09
g 67 , 2C LF 0A
h 68 - 2D NAK 15
i 69 . 2F NUL 00
j 6A / 2F RS 1E
k 6B : 3A Sa oF
| 6C ; 3B SO oE
m 6D < 3C SOH o1
n 6E = 3D STX 02
0 6F > 3E SuB 1A

P 70 ? 3F SYN 16 g

us 1F 3

VT oB 1

S
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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-o1 (Int485 St ID), and starting address is
the communication address. (starting address size is in bytes). For more information about

communication addresses, referto 27! #Z= #HES 32 = gL 27! &= #Es
&2 £ &LCh onpage 348.

Read Holding Register (Func. Code : 0xo03) / Read Input Register (Func. Code :0x04)
Read successive parameters as much as the number fixed in the inverter (maximum 8 parameters).
Read holding registers and read input registers are processed equally in the inverter.

Start Addr.: Starting address-1 of the inverter parameter (common area or keypad ) to read.

No. of Reg.: Number of the inverter parameter (common area or keypad) to read.

Byte Count: Byte number of normal response values according to the No. of Reg.

Except. Code: Error code

Request

Slave Func. Code StartAddr | StartAddr NoofReg NoofReg |CRC CRC
Station ID : ((zD) (Lo) (Hi) (Lo) (Lo) (Hi)

1byte 1byte 1byte 1byte 1byte 1byte 1byte 1byte

Normal Response

Slave Func.  Byte Value Value Value | Value CRC CR'_C
(HI) (LO) (LO) (HI)

Station  (ode Count | (Hi) (Lo)
1N

1byte 1byte |1byte |1byte |1byte 1byte |1byte |1byte |1byte

*The number of Value(Hi) and Value(Lo) is changed by the [Request No. of Reg].
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Error Response

Slave StationID  Func.Code Except. Code CRC(Lo) CRC(Hi)

1byte 1byte 1byte 1byte 1byte
* Func. Code of the error response is [Request Func. Code] + ox8o.
Write one inverter parameter value.

Addr.: Address-1 of the inverter parameter (common area or keypad) to write.
Value: Value of the inverter parameter (common area or keypad) to write.
Except. Code: Error code

Request

Value(Lo) ‘ CRC(Lo) CRC(Hi)
1byte 1byte 1byte 1byte 1byte 1byte 1byte 1byte

Value(Lo) CRC(Lo) CRC(Hi)

- )
1byte 1byte 1byte 1byte 1byte 1byte 1byte 1byte

Error Response

Slave StationID  Func. Code Except. Code CRC(Lo) CRC (Hi)

(=]
=1
=
=
=.
o
o
=z
(=}
S

1byte 1byte 1byte 1byte 1byte
* Func. Code of the error response is [Request Func. Code] + ox8o.

Write successive parameters as much as the number fixed in the inverter.

Start Addr. : Starting address-1 of the inverter parameter (common area or keypad) to write.
No. of Reg. : Number of the inverter parameter (common area or keypad) to write.
Reg.Value : Values of the inverter parameter (common area or keypad) to write.

Except. Code : Error code

Request

Slave Bvte . Reg.

Station Cl;:: . Value (CLIZC): ﬁ:)c
ID (X))

1byte |1byte |1byte |1byte |1byte |1byte |1byte |1byte |1byte |1byte |1byte

Normal Response
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Slave Start Addr | Start Addr | Noof Reg. NoofReg. CRC CRC
StationID  Func.Code () (Lo) (Hi) (Lo) (Lo) (Hi)
1byte 1byte 1byte 1byte 1byte 1byte 1byte 1byte
Error Response

Slave Station ID

Func. Code

CRC(Hi)

1byte

1byte

‘ Except. Code

1byte

‘ CRC(Lo)
1byte

1byte

* Func. Code of the error response is [Request Func. Code] + ox8o.
Exception Code

o1: ILLEGAL FUNCTION

02: ILLEGAL DATA ADRESS

03: ILLEGAL DATAVALUE

06: SLAVE DEVICE BUSY

14: Write-Protection

Example of Modbus-RTU Communication In Use

When the Acc time (Communication address ox1103) is changed to 5.0 sec and the Dec time

(Communication address ox1104) is changed to 10.0 sec.

Frame Transmission from Master to Slave
Starting

Station

# of

Byte

Item D Function Address Register Count Datai Data2 CRC
Hex |oxo1 0X10 0X1102 OX0002 |O0X04 |OX0032 0X0064 0X1202
Desc | COM-01 | Preset Start 50 100

riptio | Int485 St | Multiple Address-1 |- - (ACCtime |(DECtime -

n ID Register (0x1103-1) 5.0 secC) 10.0 S€ec)

Frame Transmission from Slave to Master

ltem | Staitionld  Function Starting Address #Of. CRC
Register

Hex |oxo1 0X10 0X1102 0X0002 oxE534

rl?etsiz COM-01 Preset Multiple | StartingAddress-1 | )

np Int485StID | Register (0x1103-1)
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7.3.8 Commpatible Common Area Parameter

The following are common area parameters compatible with iSs, iP5A, iVs, iG5A, S100.

Co_n_1m. Parameter ‘ Scale ‘ Unit ‘ R/W  Assigned Content by Bit
ohoooo Inverter model - - R F:Hio0
Inverter capacity 4: 5.5kW, 5:7.5kW
6: 21kW, 7: 15kW, 8: 18.5kW
ohooo1 - - R 9:22kW  10: 30kW 11: 37kW

12: 45kW 13: 55kW, 14: 75kW
15: 9okW

Inverter input voltage 0: 220V product

ohooo2 - - R
1: 440V product
Version (Example) ohoo64: Version 1.00
ohooo3 - - R .
(Example) ohoo6s: Version 1.01
ohoooy Reserved - - RIW |-
ohooog Command frequency 0.01 |Hz RIW |-
Operation command Bis |Reserved
(option) B14 |o:KeypadFreq,

Biz |2-8:Terminal block multi-
Bi> |stepspeed

o
(=]
=

Bi1 |17:Up,18: Down =

Bio |19:STEADY 8

22:V1,24:V2, 25: 12, S
26: PULSE

R Bg 27: Built-in 485
28: Communication option

30:JOG, 31: PID
Rlocee ) ) B8 |o:Keypad

B7 1: Fx/Rx-1
2: Fx/Rx-2

B6 3: Built-in 485
4: Communication option
5:Time Event

Bs Reserved

B4 Emergency stop

R/W B3 W: Trip initialization (0>1),
R: Trip status

B2 Reverse operation (R)
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Parameter ‘ Scale ‘ Unit ‘ R/W  Assigned Content by Bit
B1 Forward operation (F)
Bo Stop (S)
ohoooy Acceleration time 0.1 sec RIW |-
ohooo8 Deceleration time 0.1 sec RIW |-
ohooog Output current 01 A R -
ohoooA | Output frequency oo1 |Hz |[R -
ohoooB Output voltage 1 Vv R -
ohoooC DClink voltage 1 Vv R -
ohoooD | Output power 0.1 kw [R -
Bis |o:HAND, :AUTO
1: Frequency command
B4 |source by communication
(built-in, option)
1: Operation command
Bi3 |source by communication
(built-in, option)
Bi2 |Reverse operation command
Forward operation
Ba1 command
Bio |Reserved
Bg |Jogmode
ohoooE Operation status - - B8 | Drive stopping
By |DCBraking
B6 |Speedreached
Bgs | Decelerating
By |Accelerating
B3 FauItTrip - operates .
according to OUT-30 setting
Ba O_pera?ting in reverse
direction
B1 O_pera?ting in forward
direction
Bo |Stopped
Bi5 |Reserved
B14 |Reserved
ohoooF | Fault trip information - - R B13 |Reserved
B12 |Reserved
Bi1 |Reserved
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Co_n_mm. Parameter ‘Scale ‘Unit ‘RIW Assigned Content by Bit
Bio |H/W-Diag
Bg |Reserved
B8 |Reserved
B7 |Reserved
B6 |Reserved
B5 |Reserved
B4 |Reserved

B3 |LevelTypetrip

B2 |Reserved

B1 Reserved

Bo |LatchType trip

Bis—

By Reserved

B6 |Py

B |P6

ohoo1o Input terminal information |- - R Bs |Ps5

B3 |P4

B2 |P3 o

B1 |P2 =

Bo |P1 =
(S|

Bi5 |Reserved =
=

B14 |Reserved

B13 |Reserved

B12 |Reserved

B11 |Reserved

Bio Q1
Bg |Reserved
ohoo11 Qutput tgrminal ] ) 2 BS |Reserved
information B; |Reserved
B6 |Reserved
B |Reserved
B4 |Relays
B3 Relay 4
B2 |Relay3
B1 |Relay2
Bo |Relay1
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Parameter ‘Scale ‘Unit ‘RIW Assigned Content by Bit

ohoo12 Va 0.1 % R V1input voltage
ohoo13 Thermal 0.1 % R Input Thermal
ohoo1s4 |V 0.1 % R V2 input voltage
ohoo1sg 12 0.1 % R [2 input Current
ohoo16 Motor rotation speed 1 Rpm |R Displays existing motor rotation
speed
ohooz;
/ Reserved - - - -
—ohoo19
ohoo1A | Select Hz/rpm - - R 0: Hz unit, 1: rpm unit
Display the number of Display the number of poles for the
ohoo1B poles for the selected - - R
motor selected motor

7-3.9 Hi1oo0 Expansion Common Area Parameter

7.3.9.1 Monitoring Area Parameter (Read Only)

Address

oho300 Inverter model - - H100: oooFh

Comm. Parameter Scale  Unit  Assigned content by bit

5.5kW: 4055h, 7.5kW: 4075h
11kW: 40Boh, 15kW: 40Foh
18.5kW: 4125h, 22kW: 4160h
30kW : 41Eoh, 37kW : 4250h,
45kW : 42Doh,55kW : 4370h,
75kW : 44Boh,90kW : 45A0h,

oho3o1 Inverter capacity -

Inverter input

voltage/power (Single 200V 3-phase forced cooling: 0231h
CAlzEye phase, 3-phase)/cooling i )
method 400V 3-phase forced cooling: 0431h
(ex) ohoob4: Version 1.00
oho303 Inverter S/W version -
ohoo6x;: Version 1.01
oho304 Reserved - - -
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Comm.

Address

Parameter

Scale |Unit  Assigned content by bit

o: Normal state

Big
4:Warning occurred
B13 8: Fault occurred
B12
B11-
B8
By 1: Speed searching
B6 2: Accelerating
oho3os Inverter operation state - Bg 3: Operating at constant rate
4: Decelerating
5: Decelerating to stop
By, 6: H/W OCS
7:S/W OCS
8: Dwell operating
B3 o: Stopped
B> 1: Operating in forward direction -
B1 2: Operating in reverse direction =
3: DC operating 3
Bo =.
]
Big =
=
Bis4
B13 Operation command source
o: Keypad
B12 _— .
1: Communication option
B11 3: Built-in RS 485
Bio 4: Terminal block
Bg
Inverter operation BS
oho306 frequency command - By Frequency command source
source B6 o: Keypad speed
B 1: Keypad torque
5 2-4: Up/Down operation speed
B4 5:V1,7:V2, 8: 12
B3 9: Pulse
B2 10: Built-in RS 485
B1 11: Communication option
13:Jog
Bo 14: PID
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Comm. Parameter Scale |Unit  Assigned content by bit

Address
25-31: Multi-step speed frequency
oho307 LCD keypad S/W version . - (Ex.) ohoo64: Version 1.00
oho308 LCD keypad title version |- - (Ex.) ohoo65: Version 1.01
oho30 10 Board Version ) (Ex.) ohoob4: Versllon 1.00
(Ex.) ohoobs: Version 1.01
g:giEA_ Reserved - - -
oho310 Output current 0.1 A -
oho311 Output frequency 0.01 |Hz -
oho312 Output rpm 0 Rpm |-
oho313 Reserved - - -
oho314 Output voltage 1 Vi -
oho31g DCLink voltage 1 Vv -
oho316 Output power 0.1 kW |-
oho317 Reserved - - -
oho318 PID reference 01 % PID reference value
oho319 PID feedback 01 % PID feedback value
Display the number of Displays the number of poles for the first
elngzels poles for the 1 motor i i motor
Display the number of Displays the number of poles for the 2nd
oho31B poles for the 2™ motor i i motor
Display the number of Displays the number of poles for the selected
oho31C poles for the selected - - motor
motor
oho31D Select Hz/rpm - - 0:Hz, 1: rpm
oho3aE Reserved - - -
—oho31F
;;5_ Reserved
B6 P7(1/O board)
Bs P6(1/O board)
oho320 Digital input information By P5(1/O board)
B3 P4(1/0 board)
B2 P3(//O board)
B P2(1/O board)
Bo P1(//O board)
oho321 Digital output information |- Bis— |Reserved
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Comm. Parameter Scale |Unit  Assigned content by bit
Address
Bio Q1
:i_ Reserved
By Relay 5
B3 Relay 4
B2 Relay 3
B1 Relay 2
Bo Relay 1
Bis-
BS Reserved
By Virtual DI 8(COM-77)
B6 Virtual DI 7(COM-76)
ohog22 Virtual digital input ) Bs Virtual DI 6(COM-75)
information By Virtual DI 5(COM-74)
B3 Virtual DI 4(COM-73)
B2 Virtual DI 3(COM-72) o
B1 Virtual DI 2(COM-71) g
Bo Virtual DI 2(COM-70) =1
oho323 Display the selected motor | - 0: 1st motor/1: 2nd motor §,
oho324 Alx 001 |% Analog input V1 or Thermal(l/O board) S
oho325 Al2 0.01 % Analog input V2 or [2(I/O board)
oho326 Reserved - Reserved
oho327 Reserved - Reserved
oho328 AO1 001 |% Analog output 1(I/O board)
oho329 AO2 0.01 % Analog output 2(1/O board)
oho32A Reserved 0.01 % Reserved
oho32B Reserved 0.01 % Reserved
oho32C Reserved - Reserved
oho32D Reserved - Reserved
oho32E g(c\),r\;;;lmptlon energy 0.1 kWh | Consumption energy (kWh)
oho32F Consumption energy 1 MWh | Consumption energy (MWh)
(MWh)
Latch type trip information B1is PCRepeat Err
oho330 -

-1

B4 Over Heat Trip
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Comm. Parameter Scale |Unit  Assigned content by bit
Address
B13 Reserved
B12 External Trip
B11 Damper Err
B1io Pipe Break
Bg NTCOpen
B8 Reserved
By Reserved
B6 In Phase Open
Bs Out Phase Open
B4 Low Voltage2
B3 E-Thermal
B2 Inverter OLT
B1 Under Load
Bo Over Load
B1s Reserved
B4 MMC Interlock
B13 Reserved
B12 Reserved
B11 Reserved
Bio Option Trip-1
Bg No Motor Trip
- Latch type trip information | B8 Reserved .
-2 By IO Board Trip
B6 Reserved
Bs ParaWrite Trip
By TBTrip
B3 FanTrip
B2 Thermal Trip
B1 Level Detect
Bo Reserved
;:5_ Reserved
oho332 Level type trip information |- B3 Lost Keypad
B2 Lost Command

3w | LSS




RS-485 Communication Features

Comm. Parameter Scale |Unit  Assigned content by bit

Address
B1 Low Voltage
Bo BX
E;LS_ Reserved

oho333 :;'1?(/)\:’ :1;?2:551—@ - - B2 Watchdog-1 error
B1 EEP Err
Bo ADC Offset
Bis Reserved
B14 Low Battery
B13 Load Tune
B12 Fan Exchange
B11 CAP.Warning
B1o Level Detect
Bg Reserved
BS Lost Keypad

oho334 Warning information - -
By Pipe Break o
B6 Fire Mode 3

S

Bsg DBWarn %ED <)
B4 FanWarning §
B3 Lost Command
B2 Inv Over Load
B1 Under Load
Bo Over Load
Bis Reserved
- Reserved
By Reserved

. Latch type trip information | ) B3 Overcurrent2 Trip

3 B2 Overvoltage Trip

B1 Overcurrenta Trip
Bo Ground Fault Trip

g:g;gg_ Reserved - - Reserved
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Comm. Parameter Scale |Unit  Assigned content by bit

Address

oho33A Proc PID Output 0.01 % Process PID Output (%)

oho33B Proc PID UnitScale Ref ProF Prqc Unit Scaled Process PID reference value
Unit Unit

oho33C Proc PID UnitScale Fdb E::: Err:::: Unit Scaled Process PID feedback value

diEe OnTime date o Day Total number of days the inverter has been

powered on

Total number of minutes excluding the total

oho341 OnTime Minute ) Min number of On Time days
dieEne RunTime date o Day Total number of days the inverter has driven
the motor
oho RunTime minute o Min Total number of minutes excluding the total
343 number of RunTime days
dieEe FanTime date o Day Total num!oer of days the heat sink fan has
been running

, . _ Total number of minutes excluding the total

oho345 FanTime minute o Min number of Fan Time days
ho346
PR Reserved - - Reserved
—0ho348
oho349 Reserved - - -
oho34A Option 1 - - o: None, 5: LonWorks
oho34B Reserved - - Reserved
oho34C Reserved Reserved
0h034D- Reserved - - Reserved
oho34F
oho3so E-PID 1 Output oo1 |% External PID 1 output
oho351 E-PID 1 Ref 0.1 % External PID 1 Reference
oho352 E-PID1Fdb 0.1 % External PID 1 feedback
oho E-PID 1 Unit Scale Ref Proc | Proc Unit Scale External PID 1 Reference
5o Unit  |Unit
: Proc Proc :

oho3sy E-PID 1 Unit Scale Fdb Unit Unit Unit Scale External PID 1 feedback
oho3ss Reserved - - Reserved
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Comm. Parameter Scale |Unit  Assigned content by bit
Address
oho3s6 Reserved - - Reserved
oho3s7 E-PID 2 Output 0.01 % External PID 2 output
oho3s8 E-PID 2 Ref 0.1 % External PID 2 Reference
oho359 E-PID 2 Fdb 0.1 % External PID 2 feedback
. Proc Proc .
oho3sA E-PID 2 Unit Scale Ref . . Unit Scale External PID 2 Reference
Unit Unit
oho3sB E-PID 2 Unit Scale Fdb Prqc Prqc Unit Scale External PID 2 feedback
Unit Unit
B15— | Reserved
B2
oho3s5C Applicaion Status - - B1 |FireMode
Bo |PumpClean
oho3sD Inv Temperature 0 °C Heatsink Temperature
o
oho3sE Power Factor 0.1 - Output power factor %:
f =
oho3sF Inv FanTime - % INV Fan running time(%) =5
{=%]
Bis |Reserved =3
- Reserved
Bs |Reserved
th -
Multi motor control B4 |5 motorrunning
oho360 . - - th ;
terminal output B3 |4 motorrunning
B2 |3 motorrunning
B1 |2 motor running
Bo |2”motorrunning

7-3.9.2 Control Area Parameter (Read/Write)

Comm.
Address

Parameter

Scale Unit | Assigned Content by Bit
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Comm. Parameter Unit | Assigned Content by Bit
Address
oho380 Frequency command 0.01 |Hz Command frequency setting
oho381 RPM command 1 Rpm | Command rpm setting
B15-B4 Reserved
B3 0 > 1: Free-run stop
B2 0 - 1: Trip initialization
o: Reverse command, 1: Forward
oho382 Operation command - - B1 command
0: Stop command, 1: Run
Bo
command

Example: Forward operation command ooo3h,
Reverse operation command ooo1h

oh0383 Acceleration time 01 |sec Acceleration time setting

oho384 Deceleration time 01 |sec Deceleration time setting
B15-B8 Reserved
By Virtual DI 8(COM-77)
B6 Virtual DI 7(COM-76)

_ o Bs Virtual DI 6(COM-75)

oho38s l’;::racll‘?gg '(t)""f'f":f’gtn) - B4, Virtual DI 5(COM-74)
B3 Virtual DI 4(COM-73)
B2 Virtual DI 3(COM-72)
Bi Virtual DI 2(COM-71)
Bo Virtual DI 2(COM-70)
B15-B11 Reserved
Bio Q1
:i_ Reserved

Digital output control

o0ho386 (0:0ff 1:0n) - - By Relay 5
B3 Relay 4
B2 Relay 3
B1 Relay 2
Bo Relay 1

oho387 Reserved - - Reserved

oho388 PID reference o1 |% Process PID reference

oho389 PID feedback value 01 |% Process PID feedback

oho38A Motor rated current 01 |A -

oho38B Motor rated voltage 1 vV -
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Comm. Parameter Assigned Content by Bit
Address
oho38C-
0ho38D Reserved - - Reserved
oho38E Proc PID Unit Reference ProF Prqc Unit Scale Process PID reference
Unit | Unit
oho38F Proc PID Unit Feedback Prqc Prqc Unit Scale Process PID feedback
Unit | Unit
dileEge= Reserved - - Reserved
oh399
Set the CNF-20 value (referto 25! &=
oho3gA | Anytime Para - - HES 8 & gLk oF X
HEE &8 = &Lt onpage 293)
Set the CNF-21 value (referto 2F! &=
oho3gB | Monitor Line-1 - - HEE ¥ = gLt 2/ X
HEE ¥E T WaLIC onpage 293)
Set the CNF-22 value (referto 25! & X
oho3gC Monitor Line-2 - - HES ¥ £ glaUd 2F X =
- =
HES ¥E £ ELICh onpage 293) E
=/
Set the CNF-23 value (referto 27! &= 8
o
oho3gD | MonitorLine-3 - - HEE ¥E £ laLch 2Ff = —
HES ¥E £ ELICh onpage 293)
S = Reserved Reserved
oho3gF
oho3Ao PID Ref 1 AuxValue 01 |% PID Aux 1 reference
oho3zA1 PID Ref 2 Aux Value o1 |% PID Aux 2 reference
oho3zA2 PID Feedback AuxValue |01 |% PID Aux feedback
oho3A3 Proc PID Aux 1 Unit Scale Prqc Prgc Unit Scale PID Aux 1 reference
Unit |Unit
oho3A4 Proc PID Aux 2 Unit Scale Prqc ProF Unit Scale PID Aux 2 reference
Unit | Unit
Proc PID Fdb Aux Unit Proc |Proc .
oho3Asg Scale Unit | Unit Unit Scale PID Aux feedback
oho3A6—
Sl Reserved Reserved
oho3Bo E-PID 1 Ref 01 |% External PID 1 reference
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Comm. Parameter Assigned Content by Bit

Address

oho3B1 E-PID 1Fdb 01 |% External PID 1 reference

oho3B2 E-PID 1 Unit Scale Ref Prqc Prqc Unit Scale External PID 1 reference
Unit |Unit

oho3B3 E-PID 1 Unit Scale Fdb Prqc Prqc Unit Scale External PID 1 feedback
Unit |Unit

oho3B4 Reserved Reserved

oho3Bsg E-PID 2 Ref 01 |% External PID 2 reference

oho3B6 E-PID 2 Fdb o1 |% External PID 2 feedback

oho3B7 E-PID 2 Unit Scale Ref Prqc Prqc Unit Scale External PID 2 reference
Unit |Unit

oho3B8 E-PID 2 Unit Scale Fdb Prqc ProF Unit Scale External PID 2 feedback
Unit |Unit

Note

A frequency set via communication using the common area frequency address (0ho380, ohooos) 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. 1Set DRV-07to Keypad-1and select a target frequency.

2. 1Setthe frequency via communication into the parameter area frequency address
(oh1101).

3. Perform the parameter save (oho3Eo: '1') before turning off the power. After the power
cycle, the frequency set before turning off the power is displayed.

7-3.9.3 Inverter Memory Control Area Parameter (Read and Write)

Comm. Parameter Scale Unit  Changeable Function
Address During Running
oho3Eo | Save parameters - - X o: No, 1:Yes
Monitor mode
oho3E1 ronmor - - 0 0: No, 1:Yes
initialization
o: No, 10:EPID Grp
e 1:AllGrp 11:AP1Grp
oho3E2 Parameter initialization |- - X
2:DrvGrp 12:AP2 Grp
3:BAS Grp 13:AP3 Grp
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Comm. Parameter Scale | Unit  Changeable Function
Address During Running
4:ADV Grp 14:PRT Grp
5:CONGrp 15:M2 Grp
6:IN Grp Setting is
7:0UT Grp prohibited
8: COMGrp dL.Jring fault
oPDGp TP
interruptions.
oho3E3 Display changed - - ) 0: No, 1:Yes
0: BASIC
1:Compressor
2:Supply Fan
. . 3:Exhaust Fan
oho3E4 Macro Function Setting |- - X )
4:Cooling Tower
5:Circul. Pump
6:Vacuum Pump
7:Constant Torq
oho3Esg Delete all fault history - - O] 0: No, 1:Yes
SIaEr Delete user-registrated | ) o 0:No, 1.Yes o
codes g
. Write: 0-9999 =
oho3E7 Hide parameter mode o) Hex |O Read: o: Unlock, 1Lock g
o Lock parameter mode . e o Write: 0-9999 S
Read: o: Unlock, 1:Lock
Easy start on (eas
oho3Eg paereter se’iup Znode) i i o o:No, 2:Yes
oho3EA Icr;:':slljlf\;rrl)%zgwer - - ) 0: No, 1:Yes
Initialize inverter
oho3EB operation accumulative |- y o) 0: No, 1:Yes
time
Initialize cooling fan
oho3EC  |accumulated operation |- - o} 0: No, 1:Yes
time
Note

*  When setting parameters in the inverter memory control area, the values are reflected to the
inverter operation and saved. Parameters set in other areas via communication are reflected
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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.

*  Setparameters very carefully. After setting a parameter to o via communication, set it to
another value. If a parameter has been set to a value other than o 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 oho3E8 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,

*  Communication environment is initialized by setting the [1: All Grp] or[8: COM Grp] in address
oho3E2 and macro function item has changed through address oho3E4, instead of factory
initial value (Modbus-RTU, g60obps, D8/PN/S1) state . In this case, communication
environment related parameter setting values are initialized by the factory initial value and
communication environment changes. Then upper controller may not receive communication
response.

@ Caution

[t may take longer to set the parameter values in the inverter memory control area because all data is
saved to the inverter. Be careful as communication may be lost during parameter setup if parameter
setup is continues for an extended period of time.

-
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7.4 BACn BACnhet 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 for the
system’s flexibility, and defines the standardized objects. By exchanging data, this function
makes the communication possible between the products from different companies. Also, it
standardizes objects of operating services by accessing to objects.

7.4.2 BACnet Communication Standards

Interface 5Pin Pluggable connector
Connection Data  transmission RS-485 MS/TP, Half-duplex
method
Cable Twisted pair (1 pair and shield)
BAChet MS/TP Stated in ANSI/ASHRAE Standards
135-2004
9600, 19200, 38400, 76800 bps K|
Baud Rate
Communication 9600, 19200, 38400, 76800 bps
support
MAC Address 1-127
Start/Stop bit Start 1bit, Stop 1/2bit
Parity check None/Even/Odd

7-4.3 BACnet Quick Communication Start

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 ‘o’ (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, ).
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*  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. Set COM-o4 Int485 Mode.

*  SetCOM-21 and 22Device Object Instance.
*  Setthe value at COM-21 and COM-22. Device Object Instance must be the unique value.
*  SetCOM-01Int485 St ID. Enter the value within 0—127 to use COM-o01 Int485 St ID in BACnet.

*  COM-01 Int485 St ID must be within the value defined by Max Master Property of different
Master for MS/TP token passing.

*  Ensure if the BACnet communicates well.

Code Name LCD display | ParameterSetting ~ Setting Unit

3
03 Communication Speed Baudrate 9600 bps 4 |19200
5 |38400
6 |57600"
7 | 76800
8 |115200”
0 | D8/PN/S1
CcoM
1 |D8/PN/S2
04 Communication Mode Int485 Mode | D8/PN/S1
2 | D8/PE/S1
3 | D8/PO/S1
20 Maximum number of BAC Max o i
BACnet Masters Master o127
21 BACnet device number 1 BAC Dev 237 04149 -
Insta
22 BACnet device number 2 BAC Dev o 0-999 -
Insta
. BAC
23 BACnet device password PassWord o) 032767 -

1) 1200bps, 2400bps, 4800bps, 57600bps, 115200bps cannot be set in communication speed
setting in case of BACnet communication.
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BACnet Parameter Setting Details

Code Description

COM-01Int485ST
ID(MACID)

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 BACnet is used, the

value must be within o—127. Communication is not available if the value is not
included in the range.

COM-03 Baud Rate

Sets the communication speed to use in the network.

COM-20 BAC Mas
Master

Range for Max Master that is the number of devices currently connected to the

communication Line is 1—127, and the default value is 127.

COM-21—22 BAC

Dev Inst 1—2

BACnet Device Instance is used to identify BACnet Device, and must be set as the
unique value in the BACnet network. It is used efficiently when finding BACnet
Device of other Devices while installing.

The following formula is used to calculate the Device Instance value:

(COM-21X 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 0—4194 and 0—999 respectively, because
Device Instance can have the value within 0—4,194,302.

COM-23 BAC
Password

Refers to the password used for Warm/Cold Start. COM-23 Password parameter
can be set within 032767, and the default value is o. If the parameter setting range
is set to 132768, the Password value set at BACnet Master and the value set at
COM-23 must be the same to operate Warm/Cold Start.

If COM-23 Password is set to o, 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 Implement

(2) Service provided

by the H100 BACnet

v" I-Am (Answer to Who-Is, when broadcast or reset after power-up)
v' |-Have (Answerto Who-Has)

v" ReadProperty

v" WriteProperty
v DeviceCommunicationControl

® |gnore Password in Device Communication Control
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v ReinitalizeDevice

® Sypports Warm/Cold Start (Supports Password)

® Do not support Start Backup, End Backup, Start Restore, End Restore, Abort Restore

(2) Data Link Layer
v BACnet communication card supports MS/TP Master Data Link Layer. Every standard
MS/TP supports 9600, 19200, 38400, 76800 bps.

(3) MAC ID/Device Object Instance
v Set COM-01 Int485 ST ID(MAC ID).
v" Configure Device Object Instance in COM-21, COM-22.

(4) Max Master Property

v" Device Object Max Master Property Configuration is possible by setting the COM-20 Max
Master value.
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7.4.5 Object Map

RIaneT Object Type
Object Identifier

Object Name

Object Type

System Status

Vendor Name

Vendor Identifier

Model Name

Firmware Revision

Appl Software Revision
Location

Protocol Version
Protocol Revision
Services Supported
Object Types Supported
Object List

Max APDU Length
APDU  Timeout
Number APDU Retries
Max Master

Max Info Frames
Device Address Binding
Database Revision
PresetValue
Description

Status Flags

Event State

Reliability
Out-of-Service

Number of states

State text

Units 0 0
Polarity O]

Active Text 0] 0]
Inactive Text @]

)
)
)

O|0|0O
O|0|O
O|0|O
O|0|O
O|0|O

O|0|0O|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0 |00

(=]
=1
=
=
=.
o
o
=z
(=}
S

o

O|o|0o|0|0|0o
O|o|0o|0|0|0o
O|O|0O|0|0|0o
O|O|O|0|0|0o

O|0O|O0|0|0|0|0|0
O|0O|O0|0|0|0 |00

Bl-Binary Input
BV-Binary Value
Al-Analog Input
AV-Analog Value
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MSI-Multistate Input
MSV-Multistate Value

You can both read/write in Location and Description only if it is the device object. You can write
maximum 29 words.

7.4.5.1 Analog Value Object Instance

Instance ID Object Name Description Range Units R/W

AV1 CommTimeoutSet Command timeout 0.1-120.0 Secs R/W
setting

AV2 AccelTimeSet Accelerate time setting 0.0-600.0 Secs |R/W

AV3 DecelTimeSet Decelerate time setting 0.0-600.0 Secs R/W
Command frequency

AVy CommandFreqSet setting** 0.00-DRV-20 |Hz R/W

AVg PIDReferenceSet PID reference setting 0-100.0 % R/W

AV6 PIDFeedbackSet PID feedback setting 0-100.0 % R/IW

@ Caution

*  When PowerOn Resume (COM-g6) is set to yes, value is saved even if the power of the inverter s
disconnected. When PowerOn Resume (COM-g6) is set to no, value is not saved if 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.

7-4.5.2 MultiState Value Object Instance

Instance ID

MSV1

Object Name

LostCommand

Description

Command lost operation
setting

Range
o: None
1: FreeRun
2: Dec
3: HoldInput
4: HoldOutput
5: LostPreset

Units

MSG

R/W

RIW
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7-4.5.3 BinaryValue Object Instance

Active /

Instance ID Object Name Description Inactive Text R/W
BVi1 StopCmd Stop command False/True RIW
BV2 RunForwardCmd Run forward command False/True RIW
BV3 RunReverseCmd Run reverse command False/True RIW
BV4 ResetFaultCmd Fault reset command False/True RIW
BV5 FreeRunStopCmd Free run stop command | False/True RIW
BV6 Relay2Cmd Relay 1On/Off command | False/True RIW
BV7 Relay2Cmd Relay 2 On/Off command | False/True RIW
BV8 Relay3Cmd Relay 3 0On/Off command | False/True RIW
BVg Relay4Cmd Relay 4 On/Off command | False/True RIW
BVio RelaysCmd Relay 5 On/Off command | False/True RIW
BV11 Q1Cmd Q 1 0n/Off command False/True RIW
7-4.5.4 Analog Input Object Instance

Ins’:aDnce Object Name Description Units R/W

Alx InvCap(kW) Inverter capacity kw R

Al2 InvCap(HP) Inverter capacity HP R

Al3 InvVoltageClass Inverter voltage type Volts  |R

Alg OutputCurrent Output current Amps |R

Alg OutputFreq Output frequency Hz R

Al6 OutputVolgate Output voltage Volts  |R

Aly DCLinkVoltage DC Link voltage Volts  |R

Al8 OutputPower Output power kw R

Alg Al Value of Analog 1 % R

Al1o Al2 Values of Analog 2 % R

Al11 OutputRPM Output speed RPM |R

Al12 Pole Pole number of the motor - R

Information of the inverter state R

Al13 InvStatus (Refer to address oho3os inthe -

common area)™**
Latch type trip informationi R

Alig LatchTripInfo1 (Refer to address oho330in the -

common area)™**
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Instance

Object Name Description

ID
Latch type trip information2
Alig LatchTripinfo2 (Refer to address oho331in the - R
common area)™**
Latch type trip information3 R
Al16 LatchTripinfo3 (Refer to address oho33sinthe -
common area)™*
Level type trip information R
Al1y LevelTripInfo (Refer to address oho332 in the -
common area)™**
H/W Diagnosis trip information R
Al18 HWDlIaglnfo (Refer to address oho333in the -
common area)™**
Warning information R
Al1g WarningInfo (Refer to address oho334 in the -
common area)™ "t
Al20 KiloWattHour Output power by KW/h Kwih [R
Al2a 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
Al2g PidOutValue PID Output Value % R
Al26 PidReferenceValue | PID Reference Value % R
Al2y PidFeedbackValue | PID Feedback Value % R
(Note1): Refer to the relevant addresses in [7.3.8 Communication Compatible Common Area
Parameters].

7-4.5.5 Binary Input Object Instance

Instance ID Object Name ‘ Description R/W
Bl1 Stopped Stop state R
Bl2 RunningForward Running forward R
BI3 RunningReverse Running reverse R
Bl Tripped Trip occurred R
Blg Accelerating Accelerating R
Bl6 Decelerating Decelerating R
Bl7 SteadySpeed Operating in steady speed R

3 | LSIS




RS-485 Communication Features

Instance ID Object Name Description R/W
BI8 RunningDC Operating in runningDC R
Blg Stopping Stopping R
Blzo FwdRunCommandState | Fowarad run command state R
Bl11 RevRunCommandState | Reverse run command state R
Bl12 Pa P1 state R
Bl13 P2 P2 state R
Bl1ig P3 P3 state R
Blag Py Py state R
Bl16 Ps Ps state R
Blay P6 P6 state R
Bl18 P7 P7 state R
Bl1g Relay1 Relaya state* R
Bl2o Relay2 Relay2 state* R
Bl21 Relay3 Relay3 state* R
Bl22 Relayy Relayy state* R
BI23 Relays Relays state* R
Bl24 Q1 Qz state R
Bl2g SpeedSearch Speed search operating R
Bl26 HWOCS H/W OCS occurred R
Bl2y SWOCS S/W OCS occurred R
BI28 RunningDwell Dwell operating state R
Bl2g SteadyState Steady state R
Bl3o Warning Warning state R
O Caution

*  OUT-31-35 (Relay1—5) must be set to ‘o (none)’ to control outputs via communication.

7.4.5.6 MultiState Input Object Instance

InstanceID  Object Name Description

. . . . 1Hz
MSl1 UnitsDisplay Displays Unit setting » RPM R
7-4:5-7
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| |
7-4.5.8 Error Massage

Display Description

serviceserror+7 inconsistentparameters
propertyerror+g Invalid Data Type
serviceserror+10 invalidaccessmethod
serviceserror+11 invalidfilestart
serviceserror+29 servicerequestdenied
objecterror+31 unknownobject
propertyerror+o propertyother
propertyerror+27 readaccessdenied
propertyerror+32 unknownproperty
propertyerror+37 valueoutofrange
propertyerror+40 writeaccessdenied
propertyerror+42 invalidarrayindex
clienterror+31 unknowndevice
resourceserror+o resourcesother
clienterror+30 timeout

abortreason+4 segmentationnotsupported
rejectreason+4 invalidtag
clienterror+oxFF noinvokeid
securityerror+26 passwordfailure

7.5 Metasys-N2 Communication

7.5.1 Metasys-N2 Quick Communication Start
Proceed Metasys-N2 cmmunication settings by following orders.
*  Check parameter of COM-02 is “Metasys-N2”.

+  Communication speed of the Metasys-N2 is fixed to “9600 bps”.

+  Communication modes of the Metasys-N2 are fixed to Data Bit 8, No Parity Bit, Start
Bit 1, Stop Bit 1.

+  Check Metasys-N2 communication is working properly.
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7.5.2 Metasys-N2 Communication Standard

Communication speed 9600bps
Control procedure Asynchronous communications system
Communication system Half duplexsystem
Cable Twisted pair (1 pairand shield)
LS485:ASClI(8bit)
Character system Modbus-RTU:Binary (7/8 bit)
Metasys-N2:ASClI(8bit)
Start/Stopbit Startabit, Stopabit
RS485: Checksum(2byte)
Error check Modbus-RTU :CRCa6(2byte)
Metastys-N2 :CRCa6(2byte)
Parity check None

7.5.3 Metasys-N2 Protocol /O Point Map

7.5.3.1 Analog Output

The output point map controlling the inverter from the Metasys-N2 master.

AC1 §$£s$ 0.0-MaxFreq Hz Commandfrequency setting**
AO2 AccelTime 0.0-600.0 Sec ACCtime setting*
AO3 DecelTime 0.0-600.0 Sec DECtime setting™

o |KeyPad Drive mode setting

1 Fx/Rx-1
AOy Drivemode [ :PRxe2 -

3 |Int485

4 | FieldBus

5 | TimeEvent

o |KeyPad-1 Frequency mode setting
AOs5 Freqmode 1 |KeyPad-2 -

2 M
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—Reversed

V2

12

Int485

FieldBus

Reversed

Pulse

@ Caution

*  When PowerOn Resume (COM-g6) is set to yes, value is saved even if the power of the inverter s
disconnected. If PowerOn Resume (COM-g6) is set to no, value is not saved when the power of the
inverter is disconnected.

* Cannot set the value higher than the maximum frequency (DRV-20). The maximum frequency can
be set by using the keypad. This value can be used when Freq Ref Src (DRV-07) is set to Int 485.

7.5.3.2 Binary Output

The output point map controlling the inverter from the Metasys-N2 master.

No. Name Range ‘ Description

BO1 StopCommand | 1:Stop Stopcommand

BO2 Run Forwiard 1:ForwardRun | Forward runcommand
Command
RunReverse

BO3 1:ReverseRun | Reverseruncommand
Command

BO4 Reset Fault 1:Reset Faultreset command

BOs Free-RunStop 1:Bx Free-runstopcommand

7.5.3.3 Analog Input

Metasys-N2 master monitors inverter state.
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No. Name ‘Unit  Description
Al OutputCurrent Amps Outputcurrent
Al2 Output Frequency Hz Output frequency
Al OutputSpeed RPM Outputspeed
. Trip codeinformation
Al TripCode i (RefertoCommonArea parameteraddress  ohoooF)*
. ‘Latch'type fault tripinformation 1
Als LatchTripinfor i (RefertoCommonArea parameteraddress oho330)*
. ‘Latch'type fault tripinformation 2
A6 LatchTripinfo2 i (RefertoCommonArea parameteraddress oho3z1)*
. ‘Latch'type fault tripinformation 3
A7 LatchiTripInfo3 ) (RefertoCommonArea parameteraddress oho3zg)*
. ‘Level'type faulttripinformation
AB LevelTiplnfo i (RefertoCommonArea parameteraddress oho332)”
. o H/W Diagnosis fault trip information
Al HIW Diagnosis Trp nfo (RefertoCommonArea parameteraddress oho333)”
Waminginformation

Ao WamingInfo -

(RefertoCommonArea parameteraddress oho33z)”

* Refer to 7.4 Communication Compatible Common Area Parameter on page 00o0.
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7-5.3.4 Binary Input

Metasys-N2 master unit monitors the inverter input and output status in binary codes. The
following table lists the binary codes used and their meanings.

No. Name | Description
Bl Stopped 1—Stopped
Bl2 Running Forward 1—Forward operationisrunning.
Bi3 RunningReverse 1—Reverse operationisrunning.
Blg Tripped 1—Fualttrip occurred.
Bl5 Accelerating 1-Accelerating
BI6 Decelerating 1-Decelerating

1-Running ata steady speed (frequency
Bly Reached FullSpeed refermece)
BI8 DCBraking 1—Running on DCpowersource
Blg Stopping 1-Stoppingisin progress.
Blio P1Input 1-True/o-False
Bl11 P2Input 1-True/o—False
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No.

Name | Description

Bli2 P3Input 1-True/o-False
Bl3 P4 Input 1-True/o-False
Bl Pslnput 1-True/o-False
Blis P6Input 1-True/o-False
Bh6 P7Input 1-True/o-False
Bliy Relay1State 1-On/o-Off
Bl18 Relay2State 1-On/o-Off
Blig Relay3State 1-On/o-Off
Bl2o Relayz State 1-On/o-Off
Bl21 RelaysState 1-On/o-Off
Bl2 Q1(0Ca)State 1-On/o-Off

7.5.3.5 Error Code

DefinedCodes Description

00 The device has been reset. Currently waiting for the ‘ldentity Yourself’ command.

o1 Undefined command

02 Checksumerrorhasoccurred.

03 Datasize exceeded the input buffer (meaasage is bigger than the device buffer size).
05 Datafield error (input message size does not fit the command type)

10 Invalid data (message valueis out of the range)

1 Invalid command for data type (command does not fit the message frame)

- Commandisnotaccepted (device hasignoredacommandduetoafault. 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)

In the following table, data shaded in grey will be displayed when the related code has been

selected.

*0: Write-enabled during operation, A:Write-enabled when operation stops, X: Write-

disabled

Code Comm.
Address

Name

LCD Display

Setting Range

Initial value

00 Jump Code Jump Code 1-99 9 p.55
p-2
=
il
ZHZ}
=]
|7t

Target 0.00, Low Freg— x40

o1 oh1101 frequency Cmd Frequency High Freq 0.00 40|
|0
UX|
=
LICk

0 |Reverse
02 oh1102 Se ypé?d run Keypad Run Dir 0] p.68
Irection 1 |Forward
Acceleration )
03 oh1103 time AccTime 0.0-600.0 (sec) 20.0 p:-91
Decelerati
04 oh1104 tirenC: eration DecTime 0.0-600.0 (sec) 30.0 p-91
o |Keypad
Command 1 |Fx/Rx-1 1
06 oh1106 cource Cmd Source > [Fx/Rea Fx/Rx-1 p-85
3 |Int48g

o|qel
uoipuny



Table of Functions

Code Comm. LCD Display Setting Range Initial value -
Address Toperty*
4 | Field Bus
5 | Time Event
o |Keypad-1
1 | Keypad-2
2 |V\a
Frequency 4 |V2 o: Keypad-
07 oh1107 reference source Freq Ref Src s [ ) A p.66
6 |Int485
7 | FieldBus
9 |Pulse
09 ohiiog9 |Controlmode |Control Mode o |VIF o:V(F A 190,
p.131,
1 | SlipCompen
p-2
il
XHZ}
| =]
|7t
0.00, Low Freg— x40
11 ohi10B |Jogfrequency |JogFrequency High Freq 10.00 (0] 40|
[0
AUX|
oFA
LS =
LICt
p-2
il
Azt
Jogrun 2P
12 oh110C |acceleration JogAccTime | 0.0-600.0 (sec) 20.0 0] Mo
time E|0'|
UX
oty
Lct.
Jogrun p.2
13 oh11oD |deceleration JogDecTime | 0.0-600.0 (sec) 30.0 0] =
time T

3 | LSIs
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Code Comm. | Name LCD Display Setting Range Initial value
Address Toperty*
XHZ}
=
|7t
ol
£]04
UX]
oY=
=2
7 |37kW
8 |4.0kwW p-2
9 |5.5kW =
10 |7.5kW —
11 |11.0kW g
12 |15.0kW |7t
13 |18.5kW Dependent
14 oh110E | Motor capacity |Motor Capacity . W onmotor  |A Mo
14 |22.0 setting
15 [30.0kW Tloq
16 |37.0kW OIX|
17 |45.0kW .
18 |55.0kW e
19 |75.0kW LIC}.
20 |90.0kW
o |Manual p.2
1 |Auto1 =
ZHZ}
Emll=]
Torque boost Tt
15 ohiioF |options Torque Boost o:Manual [A M|
2 |Auto2 Z(0]
UX
oty
LIC}.
Forward Torque
16"  |ohi110 boost Fwd Boost 0.0-15.0 (%) 2.0 A p-2

' DRV-16-17 are displayed when dr.15 is set to o(Manual).
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roperty*

Code Comm. | Name LCD Display Setting Range Initial value -

Address

L
n

2
N

Reverse Torque

1 oh1111
7 boost

Rev Boost 0.0-15.0 (%) 2.0 A Hoj
g

18 oh1112 |Basefrequency |Base Freq 30.00—400.00 (Hz) | 60.00 A p-100

19 ohi113 |Startfrequency |StartFreq 0.01-10.00 (Hz) 0.50 A p.100

Maximum

20 oha114 frequency

Max Freq 40.00-400.00 (Hz) |60.00 A p-110

o |HzDisplay p.2

Select speed Hz/Rpm Sel o:Hz o x40

21 ohi111g onit 1 |RPMDisplay |Display

3o | LSS




Table of Functions

Comm. LCD Display Setting Range Initial value
Address Property*  Ref
Hand m0de HAND Cmd 0.00, Low Freg-
25 ohi11g |operation . 0.00 O p.68
Freq High Freq
frequency
Hand mode o HAND
i Parameter :
o o [mmen rovoRe o2 lo o
N Y 1 |FollowAUTO
reference source
Display I/O,S/W
98 oh1162 Version I/O S/W Ver - - - X -

8.2 Basic Function group (BAS)

In the follow'ng table, the data shaded in grey will be displayed when a related code has been
selected.

*0: Write-enabled during operation, A:Write-enabled when operation stops, X: Write-
disabled

Code Comm. |Name LCD Display Setting Range Initial
Address value it [
00 - Jump Code Jump Code 1-99 20 ) p:-55
o |None —
1 |Va & g
3 |V2 Che
" | o
Auxiliary 4 |12 S
01 oh1201 |reference Aux Ref Src 6 |Pulse o:None |A p.128
source 7 | Int48s
8 |FieldBus
10 | EPID1Output
11 |EPID1FdbVal
np2 |oh1202 | Auxiliary AuxCalcType |0 |M+(G*A) o: A p.118

2 BAS-02—-03 are displayed when BAS-o1 is not o(None).
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Comm.

LCD Display

Setting Range

Initial

Property*  Ref.

Address

command
calculation type

1 |[Mx(G*A)

2 | M/(G*A)

3 |[M+[M*G*A)]

M+G*2(A-
50%)

M*[G*2(A-
> | 5o%)

M/[G*2(A-
50%)]

M+M*G*2(A-
7 | 50%)

value
M+(G*A)

03

oh1203

Auxiliary
command gain

Aux Ref Gain

-200.0-200.0 (%)

100.0

(0] p-118

04

oh1204

Second
command
source

Cmd 2nd Src

Keypad

Fx/Rx-1

Fx/Rx-2

Int 485

FieldBus

Tme Event

Fx/Rx-1

A p-113

05

oh1205

Second
frequency
source

Freq 2nd Src

Keypad-1

Keypad-2

Vi

V2

12

Int 485

FieldBus

Pulse

Keypad-1

0 p.113

o7

oh1207

V/F pattern
options

V/F Pattern

Linear

Square

UserV/F

Square 2

Linear

A p.100

08

oh1208

Acc/Dec

RampT Mode

oW [N |k |IOIOOIN O UL |~|IN|(P[OULW|H~|WI|IN|[RL|O

Max Freq

%2 | LSS
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Code Comm. |Name LCD Display Setting Range Initial
Address value
standard 1 | Delta Freq Max Freq
frequency
0 |o.01sec
o oh120 Time scale Time Scale 1 |o.1sec 1:.0.15ec |A 1
2 3 settings - h RS2
2 |1sec
o |6oHz p.2
=
el
ZHZ}
| —I=|
|7t
10 oh120A Input power 60/50 Hz Sel 0:60Hz |A Xo|
frequency 1 |5oHz B
Eloq
UX|
oFA
(B =]
LIC}.
Number of
11 oh120B motor poles Pole Number | 2-48 A p-131
hazoc | Rted slip Rated Sli RPM A
12 ohi120 speed ated Slip 0-3000 ( ) Dependent p.131
M t t d on motor
otor rate -
- settin
13 oh120D current Rated Curr 1.0-1000.0 (A) 9 A p-131
14 ohi120E Motor no-load NoloadCurr 0.0-1000.0 (A) A p.131 —
current o
O 5
15 oh120F Motorrated Rated Volt 170-480 (V) o A p:105 ™o
voltage o
>
p-2
=|
el
ZHZ}
| —I=|
Dependent |7t
16 oh1210 M0t9r Efficiency 70-100 (%) onmotor |A
efficiency . x0|
setting | &
£loq
UX|
OfA
L
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Code

Comm.
Address

Name

LCD Display

Setting Range

18

oh1212

Trim power
display

Trim Power %

70-130 (%)

100

19

oh1213

Input power
voltage

ACInputVolt

170-480V

220/380V

# o

12
N

El
N

X
lo

m
2

30
A

5
o>

L
il

20

Auto Tuning

Auto
Tuning

o |None

All (Rotation
type)

All (Static
type)

Rs+ Lsigma
3 | (Rotation

type)

o:None

P

‘J
|l

E
=

o
lo

W
2

30
A

ro
>

L
il

21

Stator resistor

Rs

0.000-9.999 (Q)

Dependent
on motor
setting

ol

-

12
N

=]
N

o
io

il
2

30
A

6
o>

344 | LSis




Table of Functions

Code Comm. |Name LCD Display Setting Range Initial
Address value
LIk
p-2
s
Az
I|7t
Leakage . e
22 - inductance Lsigma 0.00-9.99 (MmH) A o]
£]04
UR
ofA
LS =
Lch
3 |oh122 User User Freq1 000 - Maximum 15.00 A 101
4t 9 frequency1 a frequency (Hz) > p-102
42 oh122A |Uservoltagexr |UserVolta 0-100 (%0) 25 A .101
User 0.00-Maximum
43 oh122B frequency2 User Freq 2 frequency (Hz) 30.00 A p.101
YA oh122C |Uservoltage2 |UserVolt2 0-100 (%) 50 A 101
User 0.00 - Maximum
45 oh122D frequency3 User Freq 3 frequency (H2) 45.00 A p-101
46 oh122E |Uservoltage3 |UserVolt3 0-100 (%) 75 A .101
User 0.00 - Maximum
47 oh122F freqUencys User Freq 4 frequency (Hz) 60.00 A p.101 n_)| -
48 oh1230 |Uservoltages |UserVolt 4 0-100 (%) 100 A 101 E§
Multi-step 0.00, Low Freg- ® ~
so* |oh1232 |speed Step Freg-1 High Freq 10.00 ) p.83 g
frequency1
Multi-step 0.00, Low Freg-
51 oh1233 |speed Step Freg-2 High Freq 20.00 ) p.83
frequency2
52 oh1234 | Multi-step Step Freg-3 0.00, Low Freg- 30.00 O p:-83

3BAS-41—48 are displayed when BAS-07 or M2-25 is set to 2(User V/F.

4BAS-50-56 are displayed whenIN-65-71 is set to Speed—-L/M/H.
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Table of Functions

Comm. |Name LCD Display Setting Range Initial
Address value

speed High Freq
frequency3
Multi-step 0.00, Low Freg-

53 oh1235 |speed Step Freq-4 High Freq 40.00 p-83
frequencys
Multi-step 0.00, Low Freg-

54 oh1236 |speed Step Freg-5 High Freq 50.00 p-83
frequencys
Multi-step 0.00, Low Freg-

55 oh1237 |speed Step Freq-6 High Freq 60.00 p-83
frequency6
Multi-step 0.00, Low Freg-

56 oh1238 |speed Step Freq-7 High Freq 60.00 p-83
frequencyy
Multi-step

70° |oh1246 |deceleration AccTime-1 0.0-600.0 (sec) 20.0 p-93
timea
Multi-step

71 oh1247 |deceleration DecTime-1 0.0-600.0 (sec) 20.0 p-93
timea
Multi-step

72 oh1248 | deceleration AccTime-2 0.0-600.0 (sec) 30.0 p-93
time2
Multi-step

73 oh1249 |deceleration DecTime-2 0.0-600.0 (sec) 30.0 p-93
timea
Multi-step

74 oh124A | deceleration AccTime-3 0.0-600.0 (sec) 40.0 pP:93
time3
Multi-step

75 oh124B | deceleration DecTime-3 0.0-600.0 (sec) 40.0 pP:93
time3
Multi-step

76 oh124C |acceleration AccTime-4 0.0-600.0 (sec) 50.0 pP:93
time4

77 oh124D | Multi-step DecTime-4 0.0-600.0 (sec) 50.0 p.93

5BAS-70-83 are displayed when IN-65—71is set to Xcel-L/M/H.
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Comm.
Address

Name

acceleration
times

LCD Display

Setting Range

Initial
value

78

oh124E

Multi-step
acceleration
timeg

AccTime-g

0.0-600.0 (sec)

40.0

79

oh124F

Multi-step
acceleration
timeg

DecTime-5

0.0-600.0 (sec)

40.0

8o

ohi1250

Multi-step
acceleration
time6

AccTime-6

0.0-600.0 (sec)

30.0

81

oh1251

Multi-step
deceleration
time6

DecTime-6

0.0-600.0 (sec)

30.0

82

oh1252

Multi-step
acceleration
timey

AccTime-7

0.0-600.0 (sec)

20.0

83

oh1253

Multi-step
acceleration
timey

DecTime-7

0.0-600.0 (sec)

20.0

8.3 Expanded Function group (ADV)

—
In the following table, the data shaded in grey will be displayed when a related code has been 8—%
selected. o9
S
*0: Write-enabled during operation, A:Write-enabled when operation stops, X: Write-
disabled
LCD Display Setting Range Initial Value Propetty*  Ref.
00 - Jump Code Jump Code 1-99 24 O p-55
p-2
o1 oh1301 Acceleration Acc Pattern o |Linear o:Linear |A bin
pattern B
Azt
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Code 4 LCD Display Setting Range Initial Value Property*

0
o

m
2

30
A

el
>

r
n

|

|Ji
ny

H
=

Deceleration
02 oh1302 Dec Pattern 1 |S-curve A
pattern

0
o

ul
2

xH
S-curve iy
acceleration
6 — 0 X410

03 oh1303 start point Acc S Start 1-100 (%) 40 A el

gradient /o

S-curve

04 oh1304 |accelerationend [AccS End 1-100 (%) 40 A i
. . xHQ

point gradient =

6ADV-03-04 are displayed when ADV-o1 is set to 1(S-curve).
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Comm.

Code Address LCD Display Setting Range Initial Value Property*

0
o

futl
2

30
A

62
I

r
n

fo |

T

2
]

S-curve

deceleration
7 — 0,

o5 oh1305 s Dec S Start 1-100 (%) 40 A

gradient

H
=

0
o

ul
2

30
A

el
o>

r
i

|

_I?.'='|
N

H
=0

S-curve
06 oh1306 |deceleration end |DecS End 1-100 (%) 40
point gradient

>
o2
lo

ul
2

0

A

o|qel
uoipuny

el
o>

Acc
DC-Start
Dec
DC-Brake
Free-Run 0:Dec A .10
Power
Braking

F ‘ o
o (|1
o |I-

o7 oh1307 |Start Mode Start Mode 0:Acc A

N [P |O (R |O

08 |oh1308 |Stop Mode Stop Mode

E

"ADV-05-06 are displayed when ADV-o02 is set to 1(S-curve).
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Comm.

Code Address LCD Display Setting Range Initial Value Property*

None
1 |Forward Prev

o

12
my

Selection of
prohibited
rotation
direction

1=k
=

0
o

Run Prevent o: None A
2 Reverse Prev

09 |oh1309

ul
2

30
A

el
o>

r
n

o
&
o

3

2
!

H
=

Starting with Power-on Run o:No )
power on 1 |Yes

(1Al
o

10 oh130A

utl
2

;0
A

o
m>

r
i

oA

12
my

H
=

Power-on run Power-On
delay time Delay

02
o

128 |oh130B 0.0-6000.0(sec) |o0.0 (0]

ul
2

;0
A

el
o>

r
o

F ‘
[=]
o |-

129 |oh130C |DCbrakingtime |Dc-StartTime [0.00-60.00 (sec)  |0.00 A

8ADV-11is displayed when ADV-10 is set to 2(YES).
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Comm. . . o
Code Address LCD Display Setting Range Initial Value Property* Ref.
at startup
Amount of
i 0,
13 oh130D applied DC DcInj Level 0—200 (%) 50 A p.106
Output blocking
1410 |oh130E  |time before DC |Dc-BlockTime [0.00-60.00 (sec) |0.00 A p-107
braking
15 oh13oF |DCbraking time |Dc-Brake Time |0.00-60.00 (sec)  |1.00 A p-107
16 oh1310 |DCbraking rate |Dc-Brake Level |0—200(%0) 50 A p-107
DC braking Startfrequency-60
17 oh1311 ey Dc-Brake Freq Hy 5.00 p.107
20 oh131 Dwellfrequency Acc Dwell Fre i/lt:;:E?:ency- 00 A p-129
314 1on acceleration q > )
frequency (Hz)
Dwell operation
21 oh1315 |timeon Acc DwellTime [0.0-60.0 (sec) 0.0 A p-129
acceleration
Start frequency-
Dwell frequency .
22 oh1316 on deceleration Dec Dwell Freq |Maximum 5.00 A p-129
frequency (Hz)
Dwell operation
23 oh1317 |timeon Dec Dwell Time |0.0-60.0 (sec) 0.0 A p-129
deceleration
. . o |[No
24 oh1318 |Frequency limit |Freq Limit 1 Ves o:No A .110
Frequency lower - 0.00-Upper limit
25 oh131g limit value Freq Limit Lo frequency (Hz) 0.50 A p.110
- If_owerllmlt n_)|_=n
requency upper .. ... [|frequency-
26  |ohi31A limit value Freq Limit Hi Masximum Maxfreq |A p-110 %2
frequency (Hz) g
. o |No S5
27 oh131B  |Frequencyjump |Jump Freq 2 Nes o:No A .112
Jump frequenc 0-00-Jump
28" |oh131C prrequency Jump Lo1 frequency upper  |10.00 O p.112
lower limit1 L
limita (Hz)

9ADV-12 is displayed when ADV-o07 is set to 1(Dc-Start).
10ADV-14 is displayed when ADV-08 is set to 1(DC-Brake).
1MADV-28-33 are displayed when ADV-27 is set to 1(Yes).
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Comm. . . o
Code Address LCD Display Setting Range Initial Value Property*
Jump frequency
Jump frequency . lower limita-
29  |oh131D sl Jump Hiz Maximum 15.00 p-112
frequency (Hz)
Jump frequenc 0-00-Jump
30 oh131E p. q Y JumpLo2 frequency upper  |20.00 p.112
lower limit2 .
limit2 (Hz)
Jump frequency
Jump frequency : lower limit2-
31 oh131F sl Jump Hi2 Maximunm 25.00 p-112
frequency (Hz)
0.00-Jump
Jump frequency
32 oh1320 o JumpLo3 frequency upper  |30.00 p.112
lower limit3 o
limit3 (Hz)
Jump frequency
Jump frequency : lower limit3-
33 oh1321 upperlimit3 JumpHi3 Maximum 35.00 p.112
frequency (Hz)
o |None p.2
1 [Manual =
ml
XHZ}
=]
(7t
5o |oh1332 Energysavmg E-Save Mode o:None Ho|
operation =
2 Auto Elo_l
U]
oFA
Ls =
LIC}
p.2
=|
nre |
5112 |oh1333 Ersggysavmg EnergySave  |0—30 (%) 0 ZHZ¢
T2t
xo|

12ADV-51-52 are displayed when ADV-5o is not o (None).
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Code LCD Display Setting Range Initial Value Property*
Energy saving L7}
52 oh1334 |pointsearch E-Save DetT  |0-100.0 (sec) 20.0 A Mol
AT
[Py
LIC}
Acc/Dec time 0.00-Maximum
60 |oh133C |[transition Xcel Change Fr frequency (Hz) 0.00 A p.95
frequency
During Run p.2
1 |AlwaysON =
el
ZHZE
=)
|7}
Cooling fan o: During e n_)""'
c
64  |ohi340 control Fan Control RUN o X0| e
2 |Temp Control |04 D0
=t
UK S
ot
ek
Up/Down o |[No
65 oh1341  |operation U/D Save Mode 1 |Ves o:No 0 p-125
frequency save
o [None °
Output contact On/Off 1 Va p-—
66  |oh1342  |On/Off control CtrlSre 3 V2 o:None |O i
options 4 |2 ZHZF
6 |Pulse =
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Code

Comm.

Address

LCD Display

Setting Range

Initial Value Property*  Ref.

0
o

m
2

30
A

el
>

r
n

67

oh1343

Output contact
On level

On-Ctrl Level

Output contact off
level- 100.00%

90.00

A

|

|Ji
ny

H
=

0
o

ul
2

68

oh1344

Output contact
Off level

Off-Ctrl Level

-100.00-
outputcontact on
level (%)

10.00

;0
A

2
m>

r
o

70

oh1346

Safe operation
selection

Run En Mode

Always Enable

DI Dependent

o:Always
Enable

.12’

7113

oh1347

Safe operation
stop options

Run Dis Stop

Free-Run

Q-Stop

N [P |O |Fr |O

Q-Stop

o:Free-Run

A

12

;

3ADV-71-72 are displayed when ADV-7o0 is set to 1(DI Dependent).
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Comm. . . o
Code Address LCD Display Setting Range Initial Value Property*
Resume
Safe operation
72 oh1348 |deceleration Q-StopTime  |0.0-600.0 (sec) 5.0 @] p-127
time
o |No p.2
)
ZHZH
| =)
Selection of |7}
regeneration ) x40
74 oh134A evasion function RegenAvdSel L Ives o:No A 9|
for press £[04
UX|
oty
LIC}
200V :300-400V  |350 p.2
1)
ZHZH
| =)
Voltage level of |7t
75 oh134B rege.neratlor? RegenAvd A 0|
for press £[04
UR
fle
LIC}
p.2
)
Compensation xHZt
frequency limit  |CompFreq —
14 . - .00-10. . I
7o 0ha34C of regeneration |Limit 0-00-20.00 Hz +00 A 2k
evasion for press Mo
£|od
U]

4ADV-76—79 are displayed when ADV-74 is set to 1(Yes).
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Code 4 LCD Display Setting Range Initial Value Property*

Reggneratlon RegenAvdPgai
77 oh134D  |evasion for press "

P gain Zof

0.0-100.0% 50.0 ) Ao|

30
A

52
>

r
n

|

|_I¥
ny

H
=0

Regeneration
78 oh134E  |evasion for press |RegenAvdigain |20-30000 (Mmsec) |500 )
[ gain

0
o

ul
2

30
A

62
m>

r
n

36 | LSS
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8.4 Control Function Group (Con)

In the following table, the data shaded in grey will be displayed when a related code has been
selected.

*0: Write-enabled during operation, A:Write-enabled when operation stops, X: Write-
disabled

Setting Range Initial Value Property*

00 |- Jump Code Jump Code 1-99 4 )

o

5

J%L
Y

=
N

Carrier
frequency

0
lo

o4 oh1404 Carrier Freq 1.0- 15.0 (kHz) 3.0 o]

n
2

30
A

62
o>

L
n

o Normal PWM

A

J¥|
My

E
=

o5  |ohi405 |Switching mode |PWM Mode Low leakage GINEIE] A
1 PWM PWM

ElPi
2 |lo
o|ge]
uoipun4

30
A

62
o>

L
o

o
g
|

Anti-hunting

AHR Sel ) A
regulator mode

1 Yes

12
N

13 oh140D

E
=

0
lo
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LCD Display Setting Range

Initial Value Property*

14 oh140E

Anti-hunting
regulator P gain

AHR P-Gain

0-32767

1000 (0]

T

12
[N}

=
N

X
lo

m
2

30
A

62
o>

r
o

15 oh140F

Anti-hunting
regulator start
frequency

AHR Low Freq

0-AHR High Freq

0.5 (0]

P

‘ J
1l

=
N

X
lo

n
2

30
A

5
o>

A
jul

16 oh1410

Anti-hunting
regulator end
frequency

AHR High Freq

AHR Low Freg-
400.00

£400.00 (0]

FE T

’J
1

=
N

0
lo

il
2

30
A
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LCD Display Setting Range Initial Value Property*
A
Anti-hunting -
regulator Lt
17 ohi411  |compensation |AHR limit 0-20 2 o) Xo|
voltage limit o4
rate
UR]
oty
=2
5 |ohigas AU TR FitGain  |1-9999(msed) |10 0 10
2 45 Ihoost filter gain 9333 p-103
Auto torque . 0
22 oh1416 Seastalge ATBVolt Gain |0.0-300.0% 100.0 O p-103
Flying =)
p.—
© Start-1 =
il
ZHZ}
=]
: |7t
Speed search OI' . —
T mode selection so ek X Flying ;2:31 A (= ==
Start-2 /o v c
3
x| e
OFA O
LS H 3
Liet
: 0000-
Bit 1111 p.2
Speed search Speed =]
71 ohi447  |operation Speed Search search ;I_
selection Bito on =
accelerati |7t
on

5CON-21-22 are displayed when DRV-15 is set to Auto 2.
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LCD Display Setting Range Initial Value Property*
Bit 1 Restart Xo|
after o
trips =04
(other OIX|
than LV oF s
trip) -
Restart LICH
after
Bit > instantan
eous
interrupti
on
Bit 3 Power-on
run
p-2
!
ZHZt
=
Speed search L7t
7216 |oh1448  |reference SS Sup-Current|50-120 (%) 70 0 Mo
current o]
UR
ofA
LS =
LIC}.
Flying p.2
Start-1 =
:100 il
Rzt
Speed search ?
proportional . Flying Iy
17 L .
73 oh1449 A SS P-Gain 0-9999 Srrin O s
:Dependen
t on motor £[04
setting N
ofA
LS H

6CON-72 is displayed after Flying Start-1 and when any CON-71 bit is set to 1.
7CON-73-75 are displayed when any CON-71bit is set to 1.
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LCD Display Setting Range Initial Value Property*
LIct
Flying p.2
Start-1
: 7
: 200 ==
ZHZt
=]
Speed search ol i,
i i B § x40
74 oh144A |integral gain SS I-Gain 0-9999 Start2 ) p=le]
:Dependen /o
ton-motor OIX|
setting
ofA
LS =
L|c
p-2
T
ZHZF
1=
Output block L7t
75 oh144B  [time before SS BlockTime [0.0-60.0 (sec) 1.0 A o
speed search o4
UX]
ofA
LS =
LICE
Energy o] No g_)| ':n
g . O 5
77 oh144D buffer_lng KEB Select Ves o:No A p-160 50
selection =
@]
Energy >
7818 |oh144E  |buffering KEB StartLev |110.0-140.0 (%) 125.0 A p-160
start level
Energy
79 oh144F  |buffering KEB Stop Lev  |125.0-145.0 (%) 130.0 A p-160
stop level
Energy KEB Slip Gain
80 |ohi4so  |bufferingslip  |bufferingslip  |1-20000 300 o) p.160
gain gain

8CON-78-83 are displayed when CON-77 is set to 1(Yes).

LSis | &
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Code izrc::renss LCD Display Setting Range Initial Value Property* Ref.

81 oh1451 Ezsfregr?ng e KEB P Gain 1-20000 1000 () p:160

82 oh1452 Ezsfg?lng gain KEB | Gain 1-20000 500 (0] p-160
Energy

83 oh1453 ::’Zel:;%on KEBAccTime |0.0-600.0 10.0 (0] p-160
time

62 | LSS
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8.5 Input Terminal Group (IN)

In the following table, the data shaded in grey will be displayed when a related code has been
selected.

*0: Write-enabled during operation, A:Write-enabled when operation stops, X: Write-

disabled

Jump Code

LCD Display

Jump Code

Setting Range

199

Initial Value Property* Ref.

65

p-55

o1

oh1501

Frequency at
maximum
analog input

Freqat 200%

Start frequency-
Maximum
frequency (Hz)

Maximum
frequency

0]

p.2F

A
|7t
Yol
o
UX|
8=
L|ct.

05"

ohisog

V1input voltage
display

V1 Monitor(V)

-12.00-12.00 (V)

0.00

p.2F

A
izt
ol
o
UX|
e
Lick.

06

oh1506

V1input polarity
selection

V1 Polarity

o |Unipolar

Bipolar

o:
Unipolar

p.2F

g
I|7t

°IN-50-62 are displayed when the analog current/voltage input circuit selection switch (SW2) is

selected onV1.

LSis | 5
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Code comm: Name LCD Display Setting Range Initial Value Property*

Address

Time constant of . o]
o7 oh15o7 e V1 Filter 0-10000 (MS) 10 )

08 oh1508 Y1 minimum Va1 Volt xa 0.00-10.00 (V) 0.00 (0] gl
input voltage

Output at |
09 oh1509 [Vaminimum Vi Percyi 0.00-100.00 (%)  |0.00 (0] |7t
voltage (%) xo|

6. | LSS
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Comm.

Code Address Name LCD Display Setting Range Initial Value Property* Ref.
10 oh150A .Vl maxirmnum VaVolt x2 0.00-12.00 (V) 10.00 (0] "ol
input voltage (%)
Tloq
UX|
ot
L|c
p.2%F
!
ZHZ}
=]
|7t
Output atVa
11 oh150B  [maximum Vi Percy2 0.00-100.00 (%)  [100.00 (0] Yol
voltage (%) =lo]
UX|
OFA
LS =
Lct.
Viinput at
1220 |oh150C  |minimum Vi —Voltxa® |-10.00- 0.00 (V) 0.00 (0] p-75
voltage (%)
OutputatVa
13 ohi5oD  |minimum V1 —Percy1s’ |-100.00-0.00 (%) |0.00 O p-75
voltage (%)
Vimaximum ,
14 oh150E input voktage (%) V1 —Volt x2 -12.00- 0.00 (V) -10.00 (0] p.75
OutputatVa
15 ohisoF  |maximum V1 —Percy2’ |-100.00-0.00 (%) [-100.00 |O p-75
voltage (%)

20IN-12-17 are displayed when IN-06 is set to 1(Bipolar).

LSis | 3
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Comm

Code Address Name LCD Display Setting Range Initial Value Property*

(o]

g
Fo
2

i
M

=
N

VAl
lo

\Y i :
2 rotation Vi Inverting o: No O

6 Johisio direction change T

m
2

30
A

ro
>

r
o

Eﬁ

2
M3

=
N

Viquantization . .00%1, 0.04-10.
d Vi Quantizing 0:00%, 0.04710.00 0.04 O

change (%)

02
lo

17 ohigi1

ul
2

30
Ral

62
o>

L
n

= Te
Fo
3

12
[N}

=
N

X
0
o

2022 |ohi514 |Temperature T2 Monitor 0.00 - 100.00 (%0)
monitor

ul
2

30
A

)
m>

L
n

21* Quantizing is disabled if ‘0’ is selected.

22|N-20 is displayed when the analog current/voltage input circuit selection switch (SW3) is selected
onTa.
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Comm.

Address LCD Display Setting Range Initial Value Property* Ref.
V2 input rate .
23 g
35 oh1523 monitor V2 Monitor (V) |0.00-12.00 (V) 0.00 (0] p-79
V2 input filter
37 oh1525 [time V2 Filter 0-10000 (Msec) 10 (0] p-79
V2 minimum
38  |ohi1526 [inputvoltage V2 Volt x1 0.00-10.00 (V) 0.00 () P79
OutputatV2
minimum
ohi1s2 V2 Perc 0.00-100.00 (% 0.00 O .
39 1527 voltage (%) y1 1 (%) p.79
V2 maximum
40  |oh1528 [inputvoltage V2 Volt x2 0.00-10.00 (V) 10.00 ) p.79
Output atV2
maximum
- 0,
41 oh1s29 voltage (%) V2 Percy2 0.00-100.00 (%)  |100.00 (0] p-79
V2 Rotation o [No
46  |ohis2E  |direction options |V2 Inverting 1 |Ves o:No ) p.79
V2 Quantizing
. |0.00%4,
47 ohi52F |level V2 Quantizing 0.04 ) p-79
0.04- 10.00 (%)
50?5 |oh1532 I2 input monitor |12 Monitor . o 0 -
(MA) —
|2 input filter o5
52 oh1534 [time 12 Filter 0—10000 (Msec) |10 (0] p-77 oo
e
[2 minimum =
53 ohi535  |input power 12 Curr xa 0.00-20.00 (MA)  |4.00 (0] p.77
supply

23|N-35—47 are displayed when the analog current/voltage input circuit selection switch (SW4) is
selected onV2.

24* Quantizing is disabled if ‘0’ is selected.

25|N-50-62 are displayed when the analog current/voltage input circuit selection switch (SWx) is
selected on 2.

LSis | 3%
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Comm.

Code Address LCD Display Setting Range Initial Value Property*
Output at 2
54 oh1536 ::J?;:::J(:/’;) I2 Percya 0.00-100.00 (%)  |0.00 (0] p-77
[2 maximum
55 ohi537  |input current 12 Currx2 0.00-24.00 (MA)  [20.00 (0] p-77
Output at 2
56 oh1538 ::Jar;(;:lu(;;) |2 Percy2 0.00-100.00 (%)  |100.00 (0] p:77
I2 rotation o |No
direction ,
6 h153D 12 Invert :N (0] !
1 |oh153 —— 2 Inverting 1 Ves o:No p-77
I2 Quantizing .
. 0.00
62  |ohig53E |level I2 Quantizing L 0.04 ) p-77
0.04-10.00(%)
P1 Px terminal ' o |None
65  |oh1ig41 configuration P1 Define T I 1:Fx A p-8s
P2 Px terminal )
66  |ohig42 configuration P2 Define 2 [Rx 2:Rx A p-8s
p.oE
!
ZHZF
=]
|7}
67 |ohassy [P3PXtemMinal o) befine RST Bx A (B2
7 543 configuration 3 3 > —
Tloq
UX]
ofA
LsH
L|Ct.
p.oF
P4 Px terminal . |
68  |ohig4y configuration P4 Define 4  |ExternalTrip |3:RST A .TH7|.
A
1=

26* Quantizing is disabled if ‘0’ is selected.
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m. . . "
Code Address V@ LCD Display Setting Range Initial Value Property*
oty
LIC}.
p.2%F
|
A2t
|7t
69 |ohassg |P5Pxterminal o pygine BX SspL n |BY
3 545 configuration > > 7P —
jod
UR]
=
LIC}.
p-2F
!
ZHZ}
=
I(7t
10 lohugye |TOPxterminal o e 6 |JOG gspM o |B< —
configuration v C
E|oq o3
m
RUX| 5
orA >
LS =
L|Ct.
1 oha P7 Pxterminal P7 Define Speed-L :Sp-H A 8
7 547 configuration 7 7 P 2P B-S3
Multi-function
input terminal
85  |ohisss On filter DIOnDelay |o—10000(msec) |10 ) p-114
Multi-function
86 |ohigs6 |inputterminal |DIOffDelay  |o—10000(msec) |3 O p-114
Off filter

LSis | 36
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Comm. . . o
Code Address LCD Display Setting Range Initial Value Property*
P7-P1
Multi-function o ATerminal
87 ohisgy  |inputterminal  |DINC/NO Sel (NO) 0000000 |[A p:114
selection BTerminal
e
Multi-step
89 |ohigsg |command delay|InCheckTime |1-5ooo (msec) 1 A p:-83
time
Multi-function P7-P1
90 ohastA  |inputterminal  |DI Status o |Contact (Off) 0000000 (O p.114
status 1 Contact (On)
p-2F
|
Azt
I|7t
Pulse input Pulse Monitor x40|
91  |ohigsB amount display |(kHz) 0.00-50.00 (kHz) |0.00 X ;lo-l
UR
ofA
LS =
LIch
p.2F
|
ZHZt
Emll=]
|7t
TIminimum . xo|
92 oh1s55C input pulse TIFilter 0—9999 (Mmsec) 10 (0] ;lo-l
UX
Py
LIC}.
L2F
TI minimum =
93 |ohissD | TIPls x1 0.00-32.00 (kHz) |0.00 0 | |
input pulse -
Azt

o | LSS
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Code

m. .
Address

LCD Display

Setting Range

Initial Value Property*

=
N

9%

ohas3E

Output at Tl
minimum pulse
(%)

Tl Percy1

0.00-100.00 (%0)

0.00

95

ohissF

Tl maximum
input pulse

TIPls x2

0.00-32.00 (kHz)

32.00

96

oh1s60

Output at Tl
maximum pulse
(%)

Tl Percy2

0-100 (%)

100.00

o|qel
uoipuny
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Code comm: Name LCD Display Setting Range Initial Value Property*

Address

Tl rotation

g7 |ohis61 |direction TlInverting o:No 0

change 1 |Yes Eloq

b
[N

=
N

Tl quantization
level

o
lo

98 oh1562 TlIQuantizing |0.04-10.00 (%) 0.04 (0]

n
2

30
A

6
o>

A
jul

72| LSis
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8.6 Output Terminal Block Function group (OUT)

In the following table, data shaded in grey will be displayed when the related code has been
selected.

*0: Write-enabled during operation, A:Write-enabled when operation stops, X: Write-
disabled

Comm. Propert
y*

Code Address LCD Display Parameter Setting  Initial Value

o0 |- Jump Code JumpCode 1-99 30 ) p-55
p.2FH!
AzZty|
7t

o: o Holx|
Frequency (o} |

01 |ohi6o1 |Analogoutputa |AO1Mode 0

UR|
el
Ct.
p.2FF!
2zhm|
7t

Mojx|
An.alog outputa AO1 Gain -1000.0-1000.0 (%) [100.0 (0]
gain o]

UR|
el
Ct.
p.2FF!
L Fpd
7t

Holg|
Apalog output AO1Bias -100.0-100.0 (%) |0.0 (0]
bias of

02 oh1602

o|qel
uoipuny

03 oh1603

AUR|
aad
=

LSis |
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Comm. Propert

y* Ref.

Code Address Name LCD Display Parameter Setting  Initial Value

p.2FH
AlZtm|
7t

Holg|
Analog outputa AOa Filter 0—10000 (Msec) 5 (0]
filter o]

o4  |oh16o4
UK|
ey =]
Ct.

p.2FF!
G Fptd
7t

Holg|
Analog constant AO1Const% |0.0-100.0 (%) 0.0 (0]

o5  |ohi6og outputa o]

UK|
aaL
Ct.
p.2FH!
AZtu|
7t

Holg|
Analf)g outputa AO1 Monitor |0.0-1000.0 (%6) 0.0 X
monitor o]

06 oh1606

UR|
e
cth.
oh1607 p.2F!
sz

Identical to the ] 7}

07 Analog output2 |[AO2 Mode OUT-02 AO1 Mode Ic;re enc ¢ 4
selected range d Y Beol=|

74| LSis
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Comm

mm. Propert
Address

y*

Code

Name LCD Display Parameter Setting  Initial Value

aL
ct.
oh1602 p.2F!
2ztm|
7t

Holg|
Analog outputz AO2 Gain -1000.0-1000.0 (%) [100.0 (0]

08 .
gain 04

oh1603 p.2F!

Mojx|
Analog output2 AO2 Bias -100.0-100.0 (%) |0.0 (0]

9 bias o]

oh1604 p.2 7!

o|qel
uoipuny

xo|g
Analog output2 AO2 Filter 0—10000 (Msec) =
filter 04

o
o

10

oh1606 p.2 7!

Anal ZHZb 1|
11 nalog constant AO2Const% |0.0-100.0 (%) 0.0 (0] —
output2 7
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Comm. . . " Propert
Code Address Name LCD Display Parameter Setting  Initial Value y*
oh1606 p-2 5!
A2t
2t
xo|g|
12 Analgg output2 AO2 Monitor |0.0-1000.0 (%6) 0.0 X =
monitor o]
UX|
sl
=
bi.t 000-111 p.25
Bit o |Low voltage 24741
Any faults [
Bit 1 |otherthan 7t
low voltage xo|g|
30 |ohi6iE |Fault output item|Trip OutMode o010 0 o
Automatic e
. ' U]
Bit 2 |restart final AL
failure y={5
=
31 |ohibaF Mulei-function Relay 1 o |None 29:Trip o) .2
relay1
32 |ohi620 Ir\glt;I;c;functlon Relay 2 36 |AUTOState |14:RUN |O p-247
33 oh621 Ir\glt;I;c/;functlon Relay 3 37 |HandState |o:None @) p-247
Multi-function
34 oh1622 relays Relay 4 38 |TO o:None @) p-247
Multi-function
35 oh1623 relays Relay 5 39 |ExceptDate |o:None @) p-247
Multi-function 1 ' KEB
36 oh1621 tom Q1 Define 40 Operating o:None p.247
41 oh1629 |Multi-function  |DO Status DO Status 000000 X p-247

7 | LSIS
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Comm. Propert .

Code Address LCD Display Parameter Setting  Initial Value

y*

output monitor

Multi-function Ho|g|
D Del .00-100. .
output On delay OOnDelay |0.00-100.00(sec) [0.00 (0]

50 oh1632

o

I ;9
Al

I (o)
>
r

| n

Multi-function Ho|g|
output Off delay DO Off Delay |0.00-100.00 (sec) |0.00 (0] of

51 oh1633

Qz1,Relays-Relay1 p.2 7!

2
my
H

A contact
(NO)

(0]

d
-—

Multi-function
52 oh1634 |outputcontact |DO NC/NO Sel 000000  [A
selection

0

o

il
a|qeL

uoipung

o
e

B contact
(NC)

[
30
Al

el
o>
r

| m

Fault output On

delay TripOutOnDly |0.00-100.00 (sec) |0.00 (0] 7t

53 oh1635
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Code

Comm.
Address

Name

LCD Display

Parameter Setting

Initial Value i
y*

54

oh1636

Fault output Off
delay

TripOutOffDly

0.00-100.00 (sec)

0.00

| o

30
A

52
o>
r

| n

55

h1637

Timer On delay

TimerOn Delay

0.00-100.00 (Sec)

0.00

56

oh1638

Timer Off delay

TimerOff Delay

0.00-100.00 (Sec)

0.00

57

oh1639

Detected
frequency

FDT Frequency

0.00-Maximum
frequency (Hz)

30.00

58

oh163A

Detected

frequency band

FDT Band

0.00-Maximum
frequency (Hz)

10.00

7 | LSS
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Code

61

m
Address

oh163D

Name

Pulse output
item

LCD Display

TO Mode

Parameter Setting

o |Frequency

Initial Value

0
Frequency

Propert
y* -

62

oh163E

Pulse output gain

TO Gain

-1000.0-1000.0 (%)

100.0

30
A

62
>
r

ful

63

oh163F

Pulse output bias

TO Bias

-100.0-100.0 (%)

2
[
H

d
-

0
io
il

o
)

;0
A

6
>
r

fu]

64

oh1640

Pulse output
filter

TO Filter

0—10000 (Msec)

(9]

12
my
B

(@)
oi}ﬁ
lo
n

o
=

;O
]

LSis |

o|qel
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Comm. Propert
y*

Code Address Name LCD Display Parameter Setting  Initial Value

J:’.':'i_
N [FO

Pulse output xo|g|
65 oh1641 |constant output [TO Const % 0.0-100.0 (%) 0.0 (0]
2

30
A

J%!-H)
N
“IEI-E—“I

10

Pul . Holg|
v S? output TO Monitor 0.0-1000.0 (%) 0.0 X
monitor 0

66  |oh1642

30
A

I

3 | LSIS
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8.7 Communication Function Group

In the following table, data shaded in grey will be displayed when the related code has been
selected.

*0: Write-enabled during operation, A:Write-enabled when operation stops, X: Write-
disabled

Code ™ |Name LCD Display Parameter Setting | Initial Value ;;opert Ref.
00 |- Jump Code Jump Code 1-99 20 o) p.-55
Built-in
01 oh1701  |communication |Int485StID 1-250 1 O p-287
inverter 1D
Built-in
02 oh1702  |communication |Int485 Proto o ModBus RTU _T_:S/IOdBUSR 0] p-287
protocol
0  |1200bps
1 |2400bps
2 |4800bps
Built-in 3 |9600bps
03 oh1703  |communication |Int485BaudR |4 |19200 bps 3 0] p.287
speed 5 [38400bps _|9600DPS
6 |56 Kbps
7  |76.8 kbps
8  |115Kbps?”
Built-in 0 D8/PN/S1
o4 oh1y04 :ommunic_ation Int485 Mode i Bgig/sslz gg PN/S2 @] p.287 e
rame setting s |D8POsS: g_ g
Transmission oyel
o] ohiyog  |delay after Resp Delay 0-1000 (Msec) 5 O p.287 o
reception >
Communication
06> |oh1706  |option S/W FBusS/W\Ver |- 0.00 o} -
version
07 oh1yo7 g;{:} nr??nr::;i:elzorrI‘D FBus ID 0-255 1 @) -
08 oh1708 |FIELD BUS FBUS BaudRate|- 12Mbps  |O -

27115,200bps

28COM-06—09 are displayed only when a communication option card is installed.
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Code

Comm.
Address

communication

LCD Display

Parameter Setting

Initial Value

speed
Communication
09 oh170o9 |optionLED FieldBus LED |- - -
status
BACnet BAC Max
20 oh1714  |maximum 0-127 127 p-319
Master
master number
BACnet device
21 oh1y1sg numbers BACDevInst1 |0-4149 237 p.319
BACnet device
22 oh1716 numbera BACDevInst2 |0-999 o} p.319
BACnet
23 oh1y1y password BAC PassWord |0-32767 o) p-319
28 ohi72C  |USB Protocol USB Protocol ModbusRTU_j2:LS Inv -
LS Inv 485 485
p.2%
I
Azt|
7
Number of —
30 ohi7iE  |output ParaStatusNum|o-8 3 golx|
parameters 0
UX]
el
=3
p.2F
I
Azt
7
Output -
31 ohi7aF  |Communication [ParaStatus-1 |0ooo-FFFF Hex 000A Yolx|
address1 0
UX
SrerL|
Ct
32 oh1720 |Output ParaStatus-2  |0ooo-FFFF Hex 00oE p-25F

# | LSIs
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Propert
y*

Code 4 LCD Display Parameter Setting | Initial Value

Communication I
address2 RZE|

| o

30
A

)
o>
r

Output -
33 oh1721  |Communication |Para Statuss-3 |oooo-FFFFHex oooF 0] Holg|
address3 0

Output -
34 oh1722  |Communication |ParaStatus-4 |0ooo-FFFF Hex 0000 0] Hol=|
addresss 0

o|qel
uoipuny

|
Output -
35 oh1723  |Communication |ParaStatus-5 |0ooo-FFFF Hex 0000 0] Az
addressg 7
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Code 4 LCD Display Parameter Setting | Initial Value P:opert
Yy
7
Output -
36 oh1724 |Communication [ParaStatus-6 |oooo-FFFF Hex 0000 ) Holx|
address6 0
AUX|
e
=3
p.2%
!
Az
7
Output -
37 ohiy25  |Communication |ParaStatus-7  |oooo-FFFF Hex 0000 ) golg|
addressy 0
UX]
e
ch.
p-2F
I
A2tm|
Output 7t
38 oh1726  |Communication |ParaStatus-8 |oooo-FFFF Hex 0000 o) &o|g|
address8 -
i
AUX|
ohesL

—p

¥ | LSIS
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Code

Comm.

Address

LCD Display

Parameter Setting

Propert

Initial Value . Ref.
y

5o

oh1732

Number of input
parameters

Para Ctrl Num

| o

30
A

62
o>
r

n

51

oh1733

Input
Communication
addressa

Para Control-1

0000-FFFF Hex

"~ E?“ E

12
N
E

0005 (0] Hol=|

52

oh1734

Input
Communication
address2

Para Control-2

0000-FFFF Hex

|
o|qel
uoipuny

0006 (0] Holx|

30
A

el
o>
r

53

oh1y35

Input
Communication
address3

Para Control-3

0000-FFFF Hex

0000 (0]
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Code

LCD Display

Parameter Setting

Initial Value

Propert
y*

0
A

54

oh1736

Input
Communication
address 4

Para Control-4

0000-FFFF Hex

0000

55

oh1y737

Input
Communication
address 5

Para Control-5

0000-FFFF Hex

0000

30
A

el
o>
r

n

56

oh1738

Input
Communication
address 6

Para Control-6

0000-FFFF Hex

0000

%6 | LSIs
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Code 4 LCD Display Parameter Setting | Initial Value P:opert
y
7
Input o
57 oh1739 |Communication [ParaControl-7 |oooo-FFFF Hex 0000 0] Yolx|
address 7 0
UR]
ey=1%
=
p-2F
!
AZ|
7
Input —
58 oh173A  |Communication [ParaControl-8 |oooo-FFFF Hex 0000 ) Holg|
address 8 0
UR
QL C
ct. o3
Communication ® e,
70 oh1746  |multi-function  |Virtual Dl1 o |None o:None 0 p:314 g
inputa
Communication
71 ohi747  |multi-function  |Virtual DI 2 1 |Fx o:None 0 p:314
input 2
Communication
72 oh1748  |multi-function  |Virtual DI 3 2 |Rx o:None ) p:314
input 3
Communication
73 oh1749 |multi-function  |Virtual DI 4 3 |RST o:None 0 p:314
input 4
74 oh174A  |Communication |Virtual DI g 4 |ExternalTrip |o:None 0 p:314
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Comm.

Code Address LCD Display Parameter Setting | Initial Value .
multi-function
input 5
Communication
75 ohi74B  |multi-function  |Virtual DI6 5 |BX o:None 0 p:314
input 6
Communication
76 oh174C  |multi-function  |Virtual DIy 6 |JOG o:None 0] p-314
input7
Communication
77 ohi74D  |multi-function  |Virtual DI 8 7  |Speed-L o:None 0 p:314
input 8
Communication
86 |ohiy56  |multi-function  |Virt DIStatus |- o) A p-291
input monitoring
p.o=
I
Azt
I %
Communication Poweron O
96 oh173C  |operation auto o |No o:No A Holg|
Resume
resume 0
UR
y={%
=

8 | LSS
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8.8 Advanced Function Group(PID Functions)

In the following table, data shaded in grey will be displayed when the related code has been
selected.

Unit MAX = PID Unit100%(PID-68)
Unit Min = (2xPID Unit 0%(PID-67)-PID Unit 200%)
Unit Default = (PID Unit 200%-PID Unit 0%)/2

Unit Band = Unit 200%-Unit 0%

*0 [X: Write-enabled during operation,A: Writing available when operation stops

LCD Display
00 - Jump Code Jump Code 1-99 50 @] p-55
PID mode o |No
01 oh1801 celection PID Sel T Nes o:No A p.133
. o [No
02 oh1802 |E-PID selection |E-PID Sel T Nes o:No 0] p-150
PID output
29 . .
o3 oh1803 monitor PID Output X p-133
PID reference
04 oh18o4 monitor PID RefValue |- - X p-133
PID feedback
05 oha18o5 monitor PID FdbValue |- - X p-133
PID error monitor
06 oh1806 PIDErrValue |- - X p-133
value —m
o |KeyPad 8_%
1 Vi Do
3 |V2 o
PID reference 1 4 |2 o: >
10 oh180A source selection PID Refa Src 5 |Int485 Keypad A p133
6 |Fieldbus
8 |Pulse
9 |EPID10utput
PID reference 1 o , Unit
11 oh180B keypad value PIDRef1 Set |Unit Min—Unit Max Default O p:133
12 |ohagoc |FIDreferences o o Auxsre [ None o:None |A  |paa3
auxiliary source 1 |Va

29Displayed when PID-o1 is “Yes.”

LSis | 3%




Table of Functions

Code

Comm.
Address

selection

LCD Display

Parameter Setting

Pulse

Int 485

FieldBus

EPID1 Output

E-PID Fdb Val

Initial Value

Propert
y*

Ref.

13

oh18oD

PID reference 1
auxiliary mode
selection

PID
RefiAuxMod

M+(G*A)

M*(G*A)

M/I(G*A)

M+(M*(G*A))

M+G*2*(A-50)

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

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

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

(0]

(M-A)\2

9

MA2+AN2

10

MAX(M,A)

11

MIN(M,A)

12

(M +A)2

13

Root(M+A)

0:M+(G*A)

0]

14

oh18oE

PID reference
auxiliary gain

PID Ref1 AuxG

-200.0—200.0(%0)

15

oha8oF

PID reference 2
auxiliary source
selection

PID Ref 2 Src

Keypad

Vi

V2

12

Int 485

Fieldbus

Pulse

O (o |L [~ W KL |O

E-PID Output

0:KeyPad

A

16

oh1810

PID reference 2
keypad setting

PID Ref 2 Set

Unit Min—=Unit Max

Unit
Default

17

oh1811

PID reference 2
auxiliary source
selection

PID Ref2AuxSrc

None

Vi

V2

12

Pulse

N oWk |Oo

Int 485

o:None

A

0 | LSS
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Code i:;:‘:s.s LCD Display Parameter Setting  Initial Value ;;opert Ref.
8 |FieldBus
10 |EPID1Output
11 |EPID1FdbVal
0  |M+G*A)
1 |M*G*A)
2 [MIG*A)
3 [M+(M*(G*A))
M+G*2*(A-
M)
M*(G*2%(A-
PID reference 2 > 50)
18 oh1812  |auxiliary mode PID MIG*2+(A- o:M+(G*A) |O p.a133
<election Ref2AuxMod 50))
M+M*G*2*(A
)
8 [(M-A2
9 |MM2+AN2
10 |MAX(M,A)
11 |MIN(M,A)
12 |((M+A)2
13 |Root(M+A)
19 oh1813 :in[iztir;gic: > |PIDRef2AUXG |-200.0-200.0 (%) |o.0 0] p.133
o |Va
2 |V2
3 |2
20 oha1814 :ellif:;c:]back PIDFdb Source : ::?ZIZ::ISBSUS o:Vi A p-133 géﬂ
7 |Pulse oyel
8 |EPID10utput g'
9 |EPID1FdbVal
o |None
1 |Va
3 V2
PID feedback 4 |I2
21 oh1815 |auxiliary source |PID FdbAuxSrc |6 |Pulse o:None |A p.133
selection 7 |Int485
8 |FieldBus
10 |EPID1Output
11 |EPID1FdbVal
22 oh1816 |PID feedback PID o |M+(G*A) o:M+(G*A) |O p-133

LSis |
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LCD Display Parameter Setting  Initial Value Ref.
auxiliary mode  |FdbAuxMod 1 |M*(G*A)
selection 2 |MIG*A)
3 |M+(M*(G*A))
M+G*2*(A-
* ls0)
M*(G*2%(A-
> so)
M/(G*2*(A-
6
50))
M+M*G*2*(A
7|50
8 |(M-AN2
9 |MM2+AN2
10 |MAX(M,A)
11 [MIN(M,A)
12 |(M+A)/2
13 |Root(M+A)
PID feedback
- 0,
23 oh1817 auxiliary gain PIDFdbAuxG |-200.0-200.0 (%) |0.0 p-133
24 |oh1818 Eg;eedb“k PIDFdbBand  |o-Unit Band 0 p.a33
PID controller
25 ohi819 |proportional gain [PIDP-Gain1  |0.00-300.00 (%) |50.00 p-133
1
PID controller i
26 oh181A integraltime 1 PIDI-Time1 0.0—200.0 (sec) 10.0 p-133
27 |ohugag [FRCOMOIT o riey 0.00 1
/ differential time 1 0.00-1.00 (sec) ' R433
PID controller .
- 0,
28 oh181C feed forward gain PID FF-Gain 0.0—1000.0 (%) 0.0 p:133
29 oh181D |PID output filter |PID Out LPF 0—10.00 (sec) 0.00 p-133
PID output upper o PID Limit Lo—-
30 oha181E limit PID Limit Hi 100.00 100.00 p:133
11 ohagar  |PIROVIPUtIower i ik |00 00PIDLImIt o o p.a33
limit Hi
PID controller
32 ohi820 |proportional gain [PIDP-Gain2  |0.0-300.0 (%) 50.0 p-133
2
PID controller )
33 oh1821 integral time PID I-Time 2 0.0—200.0 (sec) 10.0 p-133
34 oh1822 |PID controller  |PIDD-Time2 |0.00—1.00 (sec) 0.00 p:133

92 | LSS
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Comm.

Address LCD Display Parameter Setting  Initial Value .
differential time 2
PID Out
PID+ Main Freq
35 oh1823  |PID output mode [PIDOutMode |2 |PID+EPID10ut |0:PIDOut |O p:a33
PID+EPID1+Mai
3 |n
PID output o |No
36 oh1824 inverse PID Out Inv 7 IVes o:No A p.133
37 oh1825  |PID outputscale |PIDOutScale |0.1-1000.0 (%) 100.0 A p.133
PID multi-step Unit
40 0h1828 |reference setting |PID Step Ref1  |Unit Min—Unit Max Default @] p-133
1
PID multi-step Unit
41 oh1829 |reference setting |PID Step Ref2  |Unit Min—Unit Max Default 0] p-133
2
PID multi-step Unit
42 oh182A |reference setting |PID Step Ref3  |Unit Min—Unit Max Default @] p-133
3
PID multi-step Unit
43 oh182B |reference setting |PID Step Ref 4 |Unit Min—Unit Max Default O p-133
4
PID multi-step Unit
YA oh182C |reference setting |PID Step Ref 5 |Unit Min—Unit Max Default O p-133
5
PID multi-step Unit
45 ohi182D |reference setting |PID Step Ref6 |Unit Min—Unit Max Default o) p-133
6 n_)| T
PID multi-step Unit D'g
46 oh182E |reference setting |PID Step Ref7 |Unit Min—Unit Max Default 0] p-133 om0
7 (@)
Refer to the Unit =
List
o |CUST
1 %
2 |PSI
PID controller .
. .0
50 oh1832 unit selection PID Unit Sel 3 F 1% 0 p:133
4 |'C
5 |[inWC
6 [inM
7 |mBar

LSis | 3%
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Propert

y* Ref.

LCD Display Parameter Setting  Initial Value

8 |Bar
9 |Pa
10 |kPa
11 |Hz
12 |RPM
13 |V
14 |A
15 |kW

16 [HP

17  |mpm

18 |ft

19 |m/s

20 |m3/s(m3/S)
m3/m(m3/min
)
22 _|m3/h(m3/h)
23 |lfs

24 |lfm

25 |lfh

26 |kg/s

27 |kg/m

28 |kg/h

29 |dglfs

30 |[gl/m

31 |glh

32 |ft/s

33 |f3s(ft3/Sec)
34 |f3/h (ft3/min)
35 |f3/h (ft3/Hour)
36 |lb/s

37 |lb/m

38 |lb/h

39 |ppm

40 |pPps

X100

)
) 1 |x10
51 oh1833  |PID unitscale PID Unit 2 |xa 2:X1 0 p:133
3
4

Scale
X0.1

X0.01

PID control 0%  |PID Unit 0% X10 |-30000-Unit  |Range

52 |oh1834 setting figure 0 |Max varies

3 | LSS
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Propert

y* Ref.

Code LCD Display Parameter Setting  Initial Value

-3000.0-Unit |depending
Max on PID-50

-300.00-Unit |setting

Max

-30.000-Unit

Max

Xo. |-3.0000-Unit

01 |Max

X10 |Unit Min—

0 |30000

Unit Min—

3000.0 Range

differs
0 o

53 oh1835 PIItDt_con;roI 100% PID Unit100% |Xa Unit Min depending |O p-133
setting figure 300.00 on PID-50

Unit Min— setting

30.000

Xo. |Unit Min—

01 13.0000

X10

X1

Xo.1

X10

Xo.1

8.9 EPID Function Group (EPID)

In the following table, data shaded in grey will be displayed when the related code has been
selected.

o'd

Unit MAX = EPID1(EPID2) Unit 100% %2
-t

Unit Min = (2xEPID2(EPID2) Unito%-EPID1(EPID2) Unit100%b) g

Unit Default = (EPID2(EPID2) Unit 100%-EPID1(EPID2) Unit 0%)/2

*O/X :Write-enabled during operation,A: Writing available when operation stops

LCD Display Setting Range Initial Value :;f;pe Ref.
00 |- Jump Code Jump Code 1-99 1 o) p.55
4130 |ohigo1  |EPID 1 Mode EPID1Mode 0 |None o:None ) p.150

30EPID-o1 is displayed when PID-02 code is set to ‘Yes'.
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Comm. . . o
Code Address LCD Display Setting Range Initial Value
Selection Always ON
During Run
DI dependent
EPID1output
31 - 0
023! |ohigo2 monitor value EPID1 Output 100.00—100.00% |0.00 X p-150
EPID1 standard
03 oh1903 monitor value EPID1 RefVal - - X p-150
EPID1 feedback
o4  |ohigos4 monitor value EPID1FdbVal |- - X p-150
EPIDaerror
05 oh1gog monitor value EPID1ErrVal - - X p-150
o |Keypad
1 (Vi
. 3 (V2
EPID1 comman
06  |ohi906 cource selection EPID1 Ref Src 4 |12 o:KeyPad |A p.150
5 |Int48sg
6 |FieldBus
8 |Pulse
o7 |ohigoy | iDrkeypad - ln i pefSet  |UnitMin-UnitMax [UnitMin |0 |p.aso
command value
o (Va1
2 V2
o8 |ohigog |FriDfeedback oo cpere B 12 0:V1 0 |paso
source selection 4 |Ints485
5  |FieldBus
7 |Pulse
EPID1
= I 0,
09 oh1909 sremaiinsl e EPID1 P-Gain 0.0-300.0 (%) 50.0 O p-150
10 oh190A SRIATESIE] EPID21-Time 0.0—200.0 (sec) 10.0 ) p-150

time

31EPID-02—20 are displayed when EPID-01 code is not o (None).
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Comm. . . o
Code Address LCD Display Setting Range Initial Value
EPID1
11 ohigoB |differentiation EPID1D-Time |0—1.00 (sec) 0.00 (0] p.150
time
12 oh1g9oC Sileal feed.- EPID1 FF-Gain  |0.0-1000.0 (%) 0.0 (0] p.150
forward gain
13 oh1goD E:: le?l output EPID1Out LPF  |0—10.00 (sec) 0.00 O p.150
2 |ohagoE ([EPIDIOURUL  leon Vimithi  |ooxbmitlo oo |0 |PEES
upper limit 100.00
& |dwesE  |EPDalenerlin: [BBalinele | oo o s 0 |piso
Limit Hi
o |No
16 oh1910 !EPlDl output EPID2Out Inv o:No O p.150
inverse 1 |Yes
Refer to the EPID
Unit details table
oE| XZ}tT
17 ohig11  |EPID1unit EPID1UnitSel  |(P-=TT! Mt 1:% @] p-150
Holz|o{ QK|
gtaLct)
o X100
1 X10
18 ohig12  |EPID1unitscale |EPID1UnitScl |2 X1 2:Xa @) p-150
3 Xo.1
4 Xo.01
X100 | 30000~
Unit Max
-3000.0—
X10 .
+ UnitMax  |Valuesvary
EPID1 unit 0% . -300.00- |depending
0,
19 |ohg13 | e EPID1Unito% 1xa UnitMax  [onthe unit —
5 setting
Xoa | 32000
Unit Max
-3.0000—
Xo.01 Unit Max
EPID1 unit 200% (EPID1 Unit100% Unit Min—  |Values vary
20 |oh1g14 | X100 q di ) p-150
value 30000 epending

LSis | 3

—
Q
=2
()

uoipung




Table of Functions

Code LCD Display Setting Range Initial Value
Unit Min— on the unit
X10 setting
3000.0
X1 Unit Min—
300.00
%01 Unit Min—
30.000
X0.01 Unit Min—
2.0000
o |None
EPID2 Mode 1 |AlwaysON
32 .
3t oh1g1F selection bz 2 |DuringRun SN p-150
3 |Dldependent
EPID2 output
33 ; 0
32 oh1g920 monitor value EPID2 Output 100.00—100.00% |0.00 p.150
EPID2 reference
33 oh1921 monitor value EPID2 RefVal - - p.150
EPID2 feedback
34 oh1922 monitor value EPID2FdbVal |- - p-150
EPID2 error
35 oh1923 monitor value EPID2 ErrVal - - p-150
o |Keypad
1 |Va
EPID d 3 Ve
2 comman
36 oh1924 source selection EPID2 Ref Src 4 |2 0:Vi p-150
5 |Int485
6 |FieldBus
8 [Pulse
h EPID2 k o
37 on1925 2beyzee EPID2RefSet  |Unit Min—Unit Max |Unit Min p-150

command value

32EPID-31 is displayed when PID-02 code is set to ‘Yes'.

33EPID-32-50 are displayed when EPID-31 code is not o (None).
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Comm. . . o
Code Address LCD Display Setting Range Initial Value
o |Va
2 V2
I
38  |oh1926 EPID2 feedbéck EPID2FdbSre P12 o:KeyPad |O p-150
source selection 4 |Int48s
5 |FieldBus
7 |Pulse
oh192; ) EPID2 P-Gain 0.0—300.0 (%) 0.0 (0] 150
39 927 proportional gain -0-300- 50 p-150
EPID2 integral .
40 oh1928 time EPID2 |-Time 0.0—200.0 (sec) 10.0 O p-150
EPID2
41 oh1g29 |differentiation  |EPID2 D-Time |0.00-1.00 (sec) 0.00 @) p-150
time
EPID2 feed-
- i 0,
42 oh1g92A R EPID2 FF-Gain  |0.0-1000.0 (%) 0.0 (0] p-150
43 oh192B Eli,le[r)z output EPID2 OutLPF |0.00-10.00(sec) |0.00 ) p-150
EPID2 output . ... |EPID2LimitLo—
YA oh192C S EPID2 Limit Hi 100.00 100.00 O p.-150
EPID2 output . -100.00—EPID2
45 oh192D lower limit EPID2 Limit Lo Limit Hi 0.00 ) p.150
EPID2 output o [No _
46  |ohig2E inverse EPID2 Out Inv 1 |Ves o:No @) p-150
Refer to EPID Unit
details table
( Q= 7'<H7|'_‘—_|_|7|. n—)|'=|'|
47 oh192F  |EPID2 unit EPID2 UnitSel  [\B:=T 0= 0:CUST @] p-150 OS>
o|zjof /x| opst
(©)
et&Lch) >
o X100
1 X10
48 |ohig3o |EPID2unitscale |EPID2UnitScl |2 X1 2:Xa ) p-150
3 Xo.1
4 Xo.01
oD ot o X100 -3o.ooo— ;/aluesd\{ary
49  |ohig931 2UNEO%0EPID2 Unito% LIS e epending p-150
value -3000.0- |Onthe unit
X10 . i
UnitMax  |setting
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Code o LCD Display Setting Range Initial Value :;f;pe Ref.
-300.00—
X Unit Max
-30.000—
X0 Unit Max
-3.0000—
X003 | it Max
X100 Unit Min—
30000
X10 Unit Min—
30000 Values vary
EPID2unito%  |EPID2 Unit100% UnitMin— |depending
SERNN Rl value X1 onthe unit p-150
300.00 .
setting
%01 Unit Min—
30.000
X0.01 Unit Min—
3.0000

—
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8.10 Application 1 Function Group (AP1)

In the following table, data shaded in grey will be displayed when the related code has been
selected.

Unit MAX = PID Unit 200%

Unit Min = (2xPID Unit 0%-PID Unit 100%)

Unit Default = (PID Unit 200%-PID Unit 0%)/2

Unit Band = Unit 200%-Unit 0%

*QO/X: Write-enabled during operation,A: Writing available when operation stops

Prope

LCD Display Setting Range Initial Value " Ref.
00 Jump Code Jump Code 199 20 ] p-55
05 oh1Ao5 ilizi:fo'c)t Sleep Bst Set 0.00-Unit Max 0.00 O p-147
06 oh1Ao6 Sleep boost Sleep BstFreq 0.00, Low Freq- 60.00 @] p-147
speed High Freq
PID sleep mode 1
07 oh1Aoy delay time PIDSleep1DT |0.0-6000.0(sec) |20.0 @] p-147
o8 oh1A08 PID sleep mode 1 PID SleepaFreq 0.00, Low Freq— 0.00 0 1
frequency High Freq
PID wakeup 1
09 oh1Aog delay time PID WakeUp1 DT |0.0-6000.0 (sec)  |20.0 O p-147 e
8_ c
PID wakeup 1 PID S
. _ =A
10 oh1Ao0A value WakeUpaDev 0.00-Unit Band 20.00 ) P47 g
PID sleep mode 2 =
11 oh1AoB delaytime PIDSleep2DT |0.0-6000.0(sec) |20.0 o] p-147
12 oh1AoC PID sleep mode 2 PID Sleep2Freq 000, Low Freq- 0.00 o) p-147
frequency High Freq
PID wakeup 2
13 oh1AoD delay time PID WakeUp2 DT|0.0-6000.0(sec)  |20.0 0] p-147
PID wakeup 2 PID .
14 oh1AoE value WakeUp2Dev 0.00-Unit Band 20.00 0] p-147
20 oh1A14 |Soft Fill function |Soft Fill Sel o |No o: No @] p-146




Table of Functions

Comm. . . o
Address LCD Display Setting Range Initial Value
options
PY 1 |Yes
Pre-PID .
21 oh1A1g |operation Pre-PID Freq Low Freq— High 30.00 0] p-146
frequency Freq
22 oh1A16 EE;PID delay Pre-PID Delay  |0.0-600.0 (sec) 60.0 0] p-146
Soft Fill escape ! o .
23 ohiA1y value Soft Fill Set Unit Min—Unit Max [20.00 0 p-146
Soft Fill reference | _. ,
24 oh1A18 increasing value Fill Step Set 0.00-Unit Band 2.00 ] p-146
Soft Fill reference | _. )
25 oh1A1g increasing cycle FillStepTime  |0—9999 (sec) 20 o) p.146
26 lohaa |POTtFilchanging |y ey e | oo—UnitBand  |o.00 O |pas6
amount
Flow C o [fo
ow Comp _
30 oh1A1E function options Flow Comp Sel 1 Nes o:No O p:159
1 oh1A1F Max Comp Max Comp Value |o-Unit Band 0.00 o) 1
3 amount p o—-Unit Ban . p-159
o |[No o=
40 oh1A28 MMC. option MMC Sel o:No A |
selection 1 |Yes i
XHZ}
o |[No
41 oh1A29 |Bypass selection |Regul Bypass v o:No A p-239
1 es
p-2F
|
RHZ}
Emll=)
|7t
42 |oh1A2A Nur.n.ber of Num of Aux 05 5 A go
auxiliary motors
Z]0q
UK|
oFA
LS H
LICk
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Comm.

e Address

43 oh1A2B

Name

Select starting
auxiliary motor

LCD Display

Starting Aux

Setting Range

-5

Prope
rty*

F’o
4

d

i
=
my

H
=

>
0
o

ul
2

30
A

50
m>

r
n

4Lt oh1A2C

Display the
number of
running auxiliary
motors

Aux Motor Run

to
3

|_|§ = Te
Y

[=]
=1

X
0
io

ul
2

30
A

62
m>

L
o

45 oh1A2D

Display auxiliary
motors 1— 4
priority

Aux Priority 1

ol

BT

SR

a|qeL
uolpung

<
X
lo

il
2

30
A

2
m>

i
o

46 oh1A2E

Display auxiliary
motors 5—8
priority

Aux Priority 2

ol

12
L

I=
=

LSis
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Comm. . . " Prope
Code Address LCD Display Setting Range Initial Value rty*
Ho|
&loq
UK
&
LICk
Augxiliary motor o [No p-2F
48 oh1A30 |options for AuxAll Stop 1:Yes 0 | |
inverter stop 1 |Yes ZHZF
=
o [FILO o=
Auxiliary motor p.—T
49  |ohiA31 <top order. FIFO/FILO . |rro o:FILO A
xHZt
p-2F
|
Azt
" 7t
Auxiliary motors
50 oh1A32  |pressure Actual Pr Diff 0—-100 (%) 2 0] Ho|
difference =loq
UX|
oty
LICk
p-2F
!
xHZ}
| =]
Main mo'For . |7t
acceleration time
51 oh1A33 |whenthe number|AuxAccTime 0.0-600.0 (sec) 2.0 0] "o
of auxiliary =lo]
motors is reduced
UX|
oty
LIC
Mair: mc:or . IE-—C')—'I?I'
acceleration time
i I
52 oh1A34 when the number Aux DecTime 0.0-600.0 (sec) 2.0 (0] .T,.m.
FN
1=

of auxiliary

404 | LSis
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Code

Comm.
Address

motors is
increased

LCD Display

Setting Range

Prope

Initial Value rty*

0
o

m
2

30
A

el
o>

L
o

53

oh1A3g

Auxiliary motors
start delay time

Aux Start DT

0.0-999.9 (sec)

Rl

|_|§ =
[N

E
=1

02
o

60.0 (0]

ul
2

30
A

62
m>

C
il

54

oh1A36

Auxiliary motors
stop delay time

Aux Stop DT

0.0-999.9 (sec)

I

|_|§ =
[N

H
sl

02
lo

60.0 (0]

a|qeL

m
2
uoipung

30
A

el
o>

55

oh1A37

Auto change
mode selection

Auto Ch Mode

o |None

AUX
Exchange

Main
Exchange

4z
Ju |-

i
my

1:AUX
Exchange

E
N

o
o

m
2

LSis
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o
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Comm. . . " Prope
Code Address Name LCD Display Setting Range Initial Value rty*
56 oh1A38 |Auto change time|Auto ChTime 00:00—-99:00 72:00 O Yol
|oq
UX
oty
L|Ct.
j p.OF
57 oh1A3g9 Auto change Auto Ch Level LowFreq 20.00 @] |
frequency High Freq =
xHZE
p-2F
|
xHZt
=
|7t
58 oh1A3A Auto change AutoOpTime |- - X "ol
operation time
Z]oq
U]
oFA
LS =
LIC}
#1 auxiliary o o=
- E- T
60 oh1A3D |motorstart Start Freqa Freq L‘_)W I__|m_|t 45.00 O |
f Freq High limit (Hz) | |
requency UL
p-2F
|
#2 auxiliary LowE B
61 ohiA3E |motorstart Start Freq 2 (_)W red 45.00 O Mz
frequency High Freq a7}
Ho|
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Comm. . . " Prope
Address LCD Display Setting Range Initial Value rty*
#3 auxiliary p.2F
62 oh1A3F  |motorstart Start Freq3 LOYV Freq- 45.00 0] :
frequency High Freq |
p.2F
|
Bzt
. (7t
#1¢, auxiliary LowE
63 ohiA40 |motorstart Start Freq 4 ?W req- 45.00 O E
frequency High Freq o
AT
e §=i
Lich
#5 auxiliary p.2F
64 ohiA41  |motorstart StartFreq s LOYV Freq- 45.00 O I
frequency High Freq B
p.2F
|
ZHZH
| =]
|7t
#1 auxiliary Low Frec—
70 oh1A46 |motor stop Stop Freq1 OYV red 20.00 ) @
frequency High Freq o
UK
o&
LIcH
p.2F
#2 auxiliary LowF I
71 ohiA47  |motor stop Stop Freq 2 O\_N red 20.00 O ;H?—J
frequency High Freq ==
|7}
LSis | 47
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LCD Display

Setting Range

Initial Value

Prope
rty*

0
o

ful
2

72

oh1A48

#3 auxiliary
motor stop
frequency

Stop Freq3

Low Freq—
High Freq

20.00

30
A

52
m>

L
o

73

oh1A49

#1, auxiliary
motor stop
frequency

Stop Freq 4

Low Freq—
High Freq

20.00

Rl

|_|§ =
[

E
=1

0
o

ul
2

30
A

42
>

r
n

74

oh1A4A

#5 auxiliary
motor stop
frequency

Stop Freq 5

Low Freq—
High Freq

20.00

Rl

5 [
=
N
T

8o

oh1A50

#1 auxiliary
motor’s reference
compensation

Auxi Ref Comp

0.00-Unit Band

0.00

12
my

w8 | LSTS
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Comm.
: . ialVal
Address LCD Display Setting Range Initial Value
#2 auxiliary p.2F
81 oh1As1  |motorreference |Aux2 RefComp |0.00-Unit Band 0.00 o] I
compensation xHZt
o=
#3 auxiliary B=Tr
82 oh1A52  |motorreference |Aux3Ref Comp |0.00-Unit Band 0.00 ] L
compensation Azt
=
#¢4  auxiliary [y
83 oh1A53  |motorreference |Auxs Ref Comp |0.00-Unit Band 0.00 @] L
compensation AZr
o=
#5 auxiliary P=Tr
84  |ohiAgs |motorreference |AuxsRef Comp |0.00-Unit Band 0.00 0 L
compensation Gy
NO =
90 oh1AcA Interk?ck Interlock o:No O p-2T
selection 1 |YES I
p.oF
Delay time before | |
next motor ZHZt
operates whenan a7}
91 oh1AsB |interlockoran  |Interlock DT 0.0-360.0 (Sec) 5.0 @]
auto change on Ho|
the main motor =|oq
occurs.
UR
oL A

LSis | o9
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8.11 Application 2 Function Group (AP2)

In the following table, data shaded in grey will be displayed when the related code has been
selected.

*O/X :Write-enabled during operation,A: Writing available when operation stops

LCD Display Setting Range Initial Value
oo |- Jump Code Jump Code 199 40 p-55
01 |ohiBo1 _Il__oafj curve Load Tune ° [No No p-171
uning T IYes
Low Freq load ) Base Freq*15% —
02  |ohiBo2 curve Load Fit Lfreq Load Fit HFreq 30.00 p-171
Load Fit
03 ohiBo3  |Low Freqcurrent LCurr 0.0—200.0 (%) 40.0 p-171
Low Freq power |Load Fit .
o4  |ohiBog total LPwr 0.0—200.0 (%) 30.0 p-172
08 |oh1Bo8 High Freq load Load Fit Hfreq Load Fit LFreq- 51.00 p-171
curve HighFreq
High Freq ) 0
09 |ohiBog current. Load FitHCurr  |0.0~200.0 (%) 80.0 p-172
10 oh1BoA High Freqtotal Load FitHPwr  |0.0-200.0 (%) 80.0 p-171
power
Current load
1 oh1BoB curve Load Curve Cur p-171
12 |ohiBoC |Powerload curve |Load Curve Pwr p-171
o [None
DI Dependent
Pump clean Pump Clean 1 P _
15 ohiBoF settinga Modex 2 |Output Power o: None p-163
3 |Output Current
P I P a o None
ump clean ump Clean _
16 |ohiBio setting2 Modea 1 |Start o:None p-163
2 |Stop

w | LSTs
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Comm. . . o
Code Address LCD Display Setting Range Initial Value
3 |Start and Stop
Pumep clean load
17 ohiB11 setting PCCurveRate  |100.0-200.0 (%) |100.0 @) p:163
Pump clean
0,
18  |ohiB12 reference band PCCurve Band |0.0-100.0 (%) 5.0 0 p-163
Pump clean
19  |ohiB13 |operationdelay |PCCurve DT 0.0-6000.0(sec)  |60.0 @] p-163
time
20 |ohiB1 Pump clean start PCStart DT 6 10.0 0] 16
4 delay time 0.0—6000.0 (sec) . p-163
o speed
21 ohiBis |operatingtimeat |PC StepDT 1.0-6000.0(s€ec) 5.0 O p-163
Fx/Rx switching
22 |oh1B16 ;umn;p clean Acc PCAccTime 0.0-600.0 (sec) 10.0 @] p:163
23 |ohiB1y Eumn;p clean Dec PCDecTime 0.0-600.0 (sec) 10.0 O p-163
Forward step .
24  |oh1Bai8 maintaining time FwdSteadyTime |1.0-6000.0 (sec) |10.0 o p.163
Forward step LowF
25 ohiBig |maintaining FwdSteadyFreq o..oo, owrreq= 30.00 O p-163
frequency High Freq
Reverse step '
26  |ohiB1A running time Rev SteadyTime |1.0-6000.0(sec)  |10.0 o) p:163
Reverse step Low F
27 ohiBiB |running Rev SteadyFreq o..oo, owrTeq 30.00 O p-163
frequency High Freq
Pump clean
28  |0h1BaC |numberof Fx/Rx |PCNum of Steps |o—10 2 ) p-163
steps
Pump clean
29 |ohiBiD |functioncycle ;e:neat Num - X p-163
monitoring
Number of pump
30 |ohiBiE clean repetitions Repeat Num Set |o—10 2 0] p-163
i Sto
31 ohiBaF Operation after PC End Mode P o) A p-163
pump cleanend 1 |Run
Pump clean
32 |ohiB2o |continuous limit [PCLimitTime |6-60 (min) 10 ) p-163
time

—
Q
=2
()

uoipung
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Comm. . . " Prope
Code Address LCD Display Setting Range Initial Value rty* Refer.
Pump clean
33 ohiB21 |continuous limit |PCLimitNum  |o—10 3 p.163
numbers
DecValve Low E
38 |ohiB26 |operation DecValve Freq 0\_N €9 40.00 p-169
frequency High Freq
39 |ohiB2y Ei:nvevalve Dec DevValveTime |0.0-6000.0(sec) |0.0 p-169
o |No p.2
=
22t
o7}t
Start and End
. 10
40  |ohiB28 ramp settings Start&End Ramp 1 Ies 0: No Aol
Elod
UK
V=)
Lct.
p.2
=
Az
uj7t
41 |ohaB2g 3:2: Ramp Acc StartRampAcc  |0.0-600.0 (sec) 10.0 Ho|
Tlod
UK
a=
Lct.
42 |ohiB2A E.nd Ramp Dec End Ramp Dec  |0.0-600.0 (sec) 10.0 p-2
time =1
45 oh1B2D 'Icli):qn;percheck Damper DT 0.1-600.0 (sec) 0.0 p-159
Lubrication !
46  |ohiB2E operation time LubOpTime 0.0-600.0 (sec) 5.0 p-160

w | LSTs
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Code

Comm.
Address

LCD Display

Setting Range

Initial Value

iz Refer.

rty*

4834 |ohiB3o  |Preheatlevel Pre Heat Level  |1—100 (%) 20 0 ol
Elod
UR|
e
Lct.
p.2
49 |ohiB31 |Preheatduty PreHeatDuty  |1—100 (%) 30 @] =,
TT-
- p.2
5o |ohiB32 [.)C input delay DCInjDelayT  |0.0-600.0 (sec) 60.0 @] =
time L=
#1 Motor
87  |ohiBsy average power M1AVGPWR  |o.1—g0 (kW) - O p.162
88 |ohiBsg |72 Motor M2AVGPWR  |0.1-90 (kW) i 0 |pi62
average power
89 |ohiBgg |Cost per kWh Cost per kWh 0.0—1000.0 0.0 O p.-162
9o |ohiBsA |Saved kWh Saved kWh 0.0 p-162
91 |ohiBsB |Saved MWh Saved MWh o) X p-162
Saved Cost below
92  |ohaBsC 1000 Unit Saved Cost1 0.0 X p-162
Saved Cost over
93 |ohiBsD 1000 Unit Saved Cost2 o) X p-162
94  |ohiBgE Saved €02 CO2 Factor 0.0-5.0 0.0 O p-162

conversion Factor

34 AP2-48-49 are displayed when IN-65—71is set to Pre-Heat.

LSis | 3

o|qel
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Comm. . . " Prope
Code Address LCD Display Setting Range Initial Value rty* Refer.
95 |ohaBsF  |Saved CO2 (Ton) |SavedCO2-1 0.0 p-162
96  |ohiB6o 5aved €02 (1000 Saved CO2-2 o) p-162
Ton)
Saved energy o |No
97 oh1B61 reset Reset Energy T es o] p-162

414 | LSis
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8.12 Application 3 Function Group (AP3)

In the following table, data shaded in grey will be displayed when the related code has been
selected.

*O/X: Write-enabled during operation, A:Writing available when operation stops

LCD Display

Setting Range

Proper

Initial Value Refer.

00

Jump code

Jump Code

199

ty*

o1

oh1Co1

Current date

Now Date

2000/01/01—
2099/12/31(Date)

ok

2
!

[=]
=1

o
1o

2000/01/01 |O

ul
2

30
A

o
m>

L|ct

02

oh1Co2

Currenttime

Now Time

0:00—23:59 (Min)

oA

12
s

E
=1

o
o2
lo

0:00

|
a|qeL

il
2
uoipung

;0
A

el
>

L
iul

03

oh1Co3

Current day

Now Weekday

0000000—
1111111(Bit)

oooooo1l |O

04

oh1Coy

SummerTime
Start date

SummerT Start

01/01—11/31(Date)

AA

Hu

O

0401

2
[N

E
=

LSis | s
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Comm.

. Proper
Address

Cod y* Refer.

LCD Display Setting Range Initial Value

02
lo

ful
2

30
A

62
i)

r
n

fo |

Gl

2
]

H
=

SummerTime
Finish date

02
lo

o5  |oh1Cosg SummerTStop  |o4/01—01/01(Date) |11/31 0]

ul
2

30
A

el
o>

r
i

fo |

o |YYYY/MM/DD
oYYYY/M

Date display
format Date Format MM/DD/YYYY M/DD (0]

2 |DD/MM/YYYY

06 ohaCob

Ll

Dal
==
N
a

2 o

J?.':"
N

H
=0

Peri .
10 oh1CoA eriod . Period Status
connection status

X
02
o

il
2

;0
A

el
>

r
o

o

Time Period 1
11 oh1CoB |[Starttime Period1StartT  |00:00—24:00 24:00 0]
configuration

&L

12
L

=)
=

w6 | LSIS
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Comm.

. Proper
Address

Cod y* Refer.

LCD Display Setting Range Initial Value

02
lo

ful
2

30
A

62
Iy

r
n

fo |

n

2
]

H
=

Time Period 1
12 ohiCoC |Endtime Period1StopT  |00:00-24:00 (Min) |24:00 (0]
configuration

02
lo

ul
2

30
A

el
o>

r
i

|

Pﬁ|
N

H
=0

Time Period 1
13 |ohiCoD |Dayoftheweek |PeriodiDay 0000000~ 0000000
configuration 1111111(Bit)

02
lo

ful
2

30
S
o|qel

uoipuny

el
>

ER A

Pi
my!

Time Period 2
14  |oh1iCoE |Starttime Period2 Start T
configuration

00:00—24:00
(min)

B
=l

24:00 0]

02
lo

mn
2

30
A

LSis |
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Cod

. Comm.
Address

LCD Display

Setting Range

Initial Value

Proper

Refer.

ty*

15

oha1CoF

Time Period 2
End time
configuration

Period2 StopT

00:00—24:00
(min)

24:00

30
A

el
o>

C
o

16

oh1Cio

Time Period 2
Day of the week
configuration

Period2 Day

0000000—
1111121(Bit)

00000000

0]

|

J?.':"
N

=
=

(1Al
o

utl
2

;0
A

o
m>

L
o

17

ohiCia

Time Period 3
Starttime
configuration

Period3 StartT

00:00—24:00
(min)

24:00

|

12
my

B
=l

02
o

ul
2

;0
A

el
>

r
n

w8 | LSIS
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Cod

18

. Comm.
Address

ohaCa2

Time Period 3
End time
configuration

LCD Display

Period3 StopT

Setting Range

00:00—24:00
(min)

Initial Value

24:00

Proper
ty*

Refer.

# o

12
my

1=k
=

0
o

ul
2

30
A

el
o>

C
o

19

oh1C13

Time Period 3
Day of the week
configuration

Period3 Day

0000000—
1111121(Bit)

ooooooo |O

fo |

3

2
!

=
=1

(1Al
o

utl
2

;O
A

o
m>

L
o

20

oh1Cas

Time Period 4
Starttime
configuration

Period4 Start T

00:00—24:00
(min)

24:00

|

12
my

E
=

02
o

ul
2

;0
A

el
>

L
iul

21

oh1Cig

Time Period 4
End time
configuration

Periods StopT

00:00—24:00
(min)

24:00

PR

LSis |

5 |
8 B

o|qel
uoipuny
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Comm.

. Proper
Address

Cod y* Refer.

LCD Display Setting Range Initial Value

X
lo

m
2

30
A

el
o>

r
n

|

|Ji
ny

H
=

Time Period 4
22 |ohiC16 |Dayofthe week |Periods Day 0000000~ 0000000 |O
configuration 1111111(Bit)

02
lo

ul
2

Excepta Date
30 |ohaCaE |Starttime ExceptiStartT  |00:00-24:00 (Min) |24:00 ) Aol
configuration

Except1Date xHZt
31 ohiCaF  |Endtime ExceptaStopT  |00:00-24:00 (Min) |24:00 0 _
configuration |7t

2 | LSTs
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Cod

. Comm.
Address

LCD Display

Setting Range

Initial Value

Proper

y* Refer.

32

ohaCz20

Excepta Date
configuration

ExceptaDate

01/01—12/31 (Date)

o1/o1

33

ohaC21

Except2 Date
Starttime
configuration

Except2 StartT

00:00—24:00 (mMin)

24:00

34

oh1C22

Except2 Date
Stop time
configuration

Except2StopT

00:00—24:00(min)

24:00

o|qel
uoipuny
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Comm.

. Proper
Address

Cod y* Refer.

LCD Display Setting Range Initial Value

# o

12
my

1=k
=

Except2 Date
configuration

X
lo

35 oh1C23 Except2Date 01/01—12/31(Date) |o1/01 0]

ul
2

30
A

el
o>

r
n

fo |

&L

2
!

H
=

Except3 Date
36 oh1C24  |Starttime Except3StartT  |00:00—24:00 (Min) |24:00 0]
configuration

02
lo

utl
2

;0
A

o
m>

r
i

oA

12
my

H
=

Except3 Date End
37 ohiC25 [time Except3StopT  |00:00—24:00 (Min) |24:00 0]
configuration

02
lo

ul
2

;0
A

el
>

r
o

fo |

Except3Date
configuration

&L

38 oh1C26 Except3Date 01/01-12/31(Date) |o01fo1 0]

i) ’
!

= | LSTs
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Comm.

e Address

LCD Display

Setting Range

Initial Value

Proper

y* Refer.

0
o

m
2

30
A

el
o>

L
o

39 |ohiC2y

Excepts Date
Starttime
configuration

Excepts Start T

00:00—24:00 (min)

24:00

|

|Ji
ny

[=]
=1

o
o2
lo

ul
2

30
A

62
m>

r
o

40  |oh1C28

Excepty Date
End time
configuration

Excepts Stop T

00:00—24:00 (Min)

24:00

A

|_I¥ ‘
N

E
=1

o
0
o

g

2

o|qel
uoipuny

;0
A

2
m>

L
iul

41 |ohiCag

ExceptsDate
configuration

ExceptsDate

01/01—12/31 (Date)

o1/o1

2

(@)
E|J=’.'='
Ny

o
o

mn
2

-b ’
N
w

LSis |
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Code Address Name LCD Display Setting Range Initial Value :;:per Refer.
-1
Excepts Date L7}
42 oh1C2A  [Starttime ExceptsStartT  |00:00—24:00 (Min) |24:00 Xo|
configuration /o]
UX|
oA
LS =
LICk
Excepts Date p.2
43 oh1C2B  |Endtime Except5 StopT  [00:00—24:00 (Min) |24:00 =
confiquration !
p.2
=|
ar-
ZHZ}
=)
7t
Excepts Date x40
YA oh1C2aC configuration Excepts Date 01/01—12/31 (Date) |o1fo1 0|
|od
UK|
ol
LIC}
Except6 Date p-2
45 oh1C2D |Starttime Except6 StartT  |00:00—24:00 (Min) |24:00 =
configuration ;7;
p.2
Except6 Date =
46 |ohiC2E |Endtime Except6 StopT  |00:00—24:00 (Min) |24:00 EI_
configuration &=
(7t

424 | LSis
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Comm.

. Proper
Address

Cod y* Refer.

LCD Display Setting Range Initial Value

02
lo

ful
2

30
A

62
Iy

r
n

fo |

Except6é Date

47 |ohaCaF configuration

Except6 Date 01/01—12/31(Date) |o1/o1 0]

n

bl
=
1N

fo

&L

2
!

H
=

Excepty Date
48 ohiC30 |[Starttime ExceptyStartT  |00:00—24:00 (Min) |24:00
configuration

o
o
o

utl
2

30
A

o
m>

r
n

Excepty Date End
49 |ohiC31 [time Except7StopT  |00:00—24:00 (Min) |24:00 O
configuration

oA

A
=
N
—

R
o|qel
uoipuny

Ji’
N

B
=l

Excepty Date
configuration

02
lo

5o oh1C32 Excepty Date 01/01—12/31 (Date) |o1fo1 0]

ul
2

;0
A

el
>

r
n

o |

Except8 Date

St oh1C33 Start time

Except8StartT |00:00—24:00 (Min) |24:00 (0]

LSis | s
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Cod

. Comm.
Address

configuration

LCD Display

Setting Range

Initial Value

Proper

ty*

Refer.

3

12
L

1=k
=

VAl
o

ful
2

30
A

el
o>

C
o

52

oh1C34

Except8 Date
End time
configuration

Except8StopT

00:00—24:00 (mMin)

24:00 0]

o |

|Ji |
N

=
=1

02
o

utl
2

30
A

53

oh1C35

Except8 Date
configuration

Except8 Date

01/01—12/31 (Date)

o1/o1 0]

70

oh1C46

Time Event
function

configuration

Time Event En

1 |Yes

0:NO A

w26 | LSTS




Table of Functions

Cod

71

. Comm.
Address

oh1C47

Time Event
configuration
status

LCD Display

T-Event Status

Setting Range

Initial Value

Proper

y* Refer.

72

oh1C48

Time Eventa
connection status

T-EventaPeriod

000000000001 —
1111111111311

000000000

000

AN

73

oh1C49

Time Eventa
functions

T-EventaDefine

None

Fx

Rx

Speed-L

Speed-M

Speed-H

Xcel-L

Xcel-M

O |oN [ [~ |W N |k |0

Xcel-H

[
o

Xcel Stop

Run Enable

[}
R

2nd Source

[
N

Exchange

&

Analog Hold

[y
~

I-Term Clear

[
(9]

[
(o)}

PID Openloop

PID Gain 2

4

[
(o]

PID Ref Change

19 |2nd Motor

20 |Timerlin

21 |Dias Aux Ref

22 |[EPID1Run

23 |EPID2ITermClIr

24 |Pre Heat

25 |EPID2RUn

26 |EPID2 [TermClIr

Sleep Wake

7 Chg

o:None A

# o

12
s

H
=0

02
lo

30 |
AL

el
o>

L|ct

uoipung

LSis | «7

a|qeL
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Code i:;:l;:’s LCD Display Setting Range Initial Value :;:per Refer.
28 |PID Step RefL
29 |PID Step Ref M
30 |PID Step RefH
Time Event 2 000000000001~  [000000000 p-2
74 oh1C4A  [connection T-Event2Period A
i . 111111111111 000 L]
configuration uis
) Identical to the p.2
75  |ohiC4B Tlme_Event 2 T-Event2Define |settingrangefor  |o:None A =
functions =
AP373 =
Time Event 3 p- Q
) . 000000000001~ 000000000
76 |ohaC4C  |connection T-Event2Period A =
) . 111111111111 000 !
configuration |
i Identical to the p.2
77 oh1C4D Tlme_Event 3 T-Event3Define |settingrangefor  |o:None A =
functions z2
AP3-73 !
Time Event 4 p.2
) ) 000000000001~ 000000000
78  |ohaC4E  |connection T-Event4Period A =
) . 111111111111 000 !
configuration —
] Identical to the p.2
79  |ohiC4F Tlme'Event 4 T-Event4Define |settingrangefor  |o:None A =
functions !
AP3-73 |
Time Event 5 000000000001~  |000000000 p-2
80 |ohiC5o  |connection T-EventsPeriod A
) : 111111111111 000 z
configuration ar.
i Identical to the p.2
81  |ohiCr Tlme'Event 5 T-EventsDefine |settingrangefor  |o:None A =
functions =i
AP3-73 —
Time Event 6 000000000001~  |000000000 p.2
82 |ohiC52  |connection T-Event6Period A
i : 111111111111 000 ]
configuration .
Identical to the o
1 E-_x_
83  |ohiCs3 Tlme_Event 6 T-EventéDefine |settingrangefor  |o:None A
functions =
AP3-73 |
Time Event7 000000000001~  |000000000 p.2
84  |ohiCg4  |connection T-EventyPeriod A
) : 111111111111 000 ]
configuration I

-

28 | LSS
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q q o Proper
Code izr;:;'s LCD Display Setting Range Initial Value ty*p Refer.
85  |ohiCsg Time Event7 T-EventyDefine Same settingrange | e A |FL
functions asrAP3-73 _
Az
Time Event 8 p.2
~ )
86 |ohiC56  |connection T-Event8Period | oo 000000 000000000 =,
configuration 111111111111 000 !
- : 2
Time Event 8 ' Same setting P-
- :N
87 |ohiCsy functions T-Event8Define range as AP3-73 o:None A =

o|qel
uoipuny
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8.13 Protection Function Group (PRT)

In the following table, data shaded in grey will be displayed when the related code has been
selected.

O :Write-enabled during operation, A:Write-enabled when stopped, X: Write disabled

LCD Display Setting Range Initial Value g
00 - Uump Code Jump Code 199 40 (o] P-55
Bitjoo—11 p.2F
Input/output open- Bit Output -
A7t
05 ohiDos ohase protection Phase LossChk o |openphase |00 A RHZL
BitInput open |7}
1 |phase N
Input voltage p.2F
06 oh1iDo6  [range during open-|POV Band 1-100 (V) 15 O I
phase XHZF
(o) ohiDo Decelerationtime Trip Dec Time 0.0—600.0 (sec) o O -
7 7 latfault trip P ' ' -
' Bi joo-11 p.2F
Selection of Bi [Fault trips other L
o8 ohiDo8 startup on trip RST Restart tto [than LV trip 11 O xHZE
reset : —
BilLv Trip I|7}
i
p.2F
0 oh1Do Number of Retry Number 0-10 6 ] I .
3 9 lautomatic restarts | ! =
ZHZE
i
p.2%
!
ZHZE
==
|7t
10 ohiDoA Autom.atlc restart Retry Delay 0.1-600.0 (sec) 5.0 O el
delay time
|0
UX
ofA
LsH
Lct.
1 ohiDoB  [Keypad command [LostKPD Mode o [None o:None O o=

430 | LSis
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] . . o Propert
Code Address LCD Display Setting Range Initial Value y* Ref.
loss operation 1 [Warning i
mode 2> [Free-Run Atz
3 |Dec I|7}
o [None p.2F
1 |Free-Run I
Speed command > Dec =HZF
12 oh1DoC  [loss operation Lost Cmd Mode 5 Hold Input 0:None (o] H
mode
. Hold Output x40
5 |Lost Preset =|o]
p.2F
I
Rzt
. : I|7t
Time to determine
1335 johaDoD [speed command |LostCmdTime  |o.1-120 (sec) 1.0 O "ol
loss /04
UX]
OFA
Ls =
Lch
p.2%F
I
MY
— QL C
. LT S
Operation 0.00, Low Freg— 4 )l
14 oh1DoE  [frequency at speed|Lost Preset F H.i h, Fre g 0.00 O 9| o
command loss ghrreq =|od =
UX
oy
L|C}.
0 |Half of xa p.2F
15 ohiDoF Ana_lt.)g input loss /Al Lost Level o:Half of xa O I
decision level 1 |Belowxa 7}
AH

35PRT-13—15 are displayed when PRT-12 is not set to o (NONE).
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Comm.

Code

Address

LCD Display

Setting Range

Initial Value

Propert

y*

Ref.

17

ohaDia

Overload warning
selection

OL Warn Select

1 |Yes

0:No

18

ohiD12

Overload warning
level

OL Warn Level

30—150 (%)

110

30
A

e
o>

C
il

19

oh1D13

Overload warning
time

OLWarnTime

0.0-30.0 (s€ec)

10.0

Fo
3

T
!

H
=

o
lo

m
2

432 | LSis
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Comm.
Address

LCD Display Setting Range Initial Value g

30
A

el
o>

r
jul

0 [None
Free-Run 1:Free-Run |O
2 Dec

Motion at overload

20 ohiD14 trip

OL Trip Select

=)

ETTE
N 0
L'- E

s

T
!

El
N

Al
lo

21 ohiD15  [Overload trip level [OL Trip Level 30—150 (%) 120 O

m
2

0
A

)
o>

L
n

Fo
3

T
!

1=
=

o
lo

22 ohiD16  [Overload trip time [OL Trip Time 0.0-60.0 (sec) 60.0 0]

m
2

30
A
a|qeL

uoipung

o
m>

L
n

[
40

o |OutputCurrent jo:Output A

Under load Current
23 oh1D17 detection Source UL Source

5T
=
N
-

1 |[Output Power

ﬁ’od
0

Under load
0,
24 ohiD18 detection band UL Band 0.0—100.0 (%0) 10.0 A

5T

= To &
0

o No
25 ohiD1g Undgrload . |ULWarn Sel 0:No O
warning selection 1 |Yes
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26

Comm.
Address

ohiDa1A

Under load
warning time

LCD Display

ULWarnTime

Setting Range

0.0-600.0 (sec)

Initial Value

10.0

27

ohaDaB

Under load trip
selection

UL Trip Sel

o |None

1 |Free-Run

0:None

2 |Dec

28

ohaDaC

Under load trip
timer

UL Trip Time

0.0—-600.0 (sec)

30.0

31

ohiDaF

Operation on no
motor trip

No Motor Trip

o |None

1 |Free-Run

o0:None

0
A

32

ohiD20

No motor trip

current level

No Motor Level

1—100 (%)
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Comm. Propert
y*

Code Name LCD Display Setting Range Initial Value Ref.

Address

N t '
33 ohaD21 decz)ter\,rc]:fc)iozrtime No MotorTime  |0.1—10.0 (sec) 3.0 O o]

ohiD22  |Operation at Thermal-T Sel o [None 0:None o] o
motor overheat
detection

1 |Free-Run

2 |Dec

o|qel
uoipuny

34 ‘39|

oh1D23 ;I;]I'I;il:cmalsensor Thermal In Src o [Thermalln p.2

I
1 V2 -
35 o:Thermal In|O Az
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Code

Comm.
Address

Name

LCD Display

Setting Range

Initial Value

Propert

y*

Ref.

36

ohiD24

Thermal sensor
fault level

Thermal-T Lev

0.0—100.0 (%)

50.0

37

ohaD25g

Thermal sensor
fault range

Thermal-T

o |Low

1 High

o:Low

3836

oh1D26

Motor overheat
detection sensor

Thermal Monitor

36PRT-38 is displayed when PRT-34 is not set to o (NONE).
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Comm. . . " Propert
Address LCD Display Setting Range Initial Value y*

Ref.

el
o

[
3

L

Electronic thermal 0 [None
40 ohiD28 |preventionfault |[ETH Trip Sel 1 IFree-Run o:None 'e)
trip selection

> |._
=
N
e

2 |Dec

il
1l

o [Self-cool

Motor cooling fan Motor Cooling 0:Self-cool |0
type 1 |Forced-cool

fo
10

41 ohiD2g

s
1

T
!

H
N

42 ohiD2A Electrc.mlc thermal ETH 2min 120-150 (%0) 120 O
one minute rating

0
o

n
2

30
A

62
o>

r
o

k

T
[N

1=
=

Electronic thermal
43 ohiD2B |prevention ETH Cont 50—-120 (%0) 100 O
continuous rating

ELPE
2 |lo

o|ge]
uonoun4

30
A

)
o>

L
0

i
30

ohiD2C [Fire mode Fire Mode PW Password 3473:Fire |0

44 password Mode

12
N}

o |None

45 ohiD2D  [Fire mode setting [Fire Mode Sel 1 |Fire Mode 0: None O
2 [Test Mode

[
Fo
0

12t
N

LSis | 7




Table of Functions

Comm. . . " Propert
Address LCD Display Setting Range Initial Value y*
: 0 [Reverse p.2F
46%7 ohaD2E F!re mpde . Fire Mode Dir 1:Forward (O I
direction setting L Forward -
sz
ohiD2F o=
i Fire mode , P
. [FireMode Freq  |0.00-max Freq 60.00 O I
frequency setting L
XHZ F
, p.2F
48 ohiD30 Number Off"te Fire Mode Cnt - o X :
mode operations o
xHZ b
bit |0ooo—1111 p.2F
I
Bito At . I
acceleration ZHZt
=]
Bit 1 /At constant _
_ speed L7t
50 oh1D32 stal preventl_on Stall Prevent Bit At 0100 A g9
and flux braking I
|04
UX]
Bit 3 [Flux braking orA
L|ct.
p-2F
|
xHZt
=]
I|7}
Start frequency-
51 ohiD33  [Stallfrequencya1 |[Stall Freq1 Stall 60.00 O 9|
frequency2 (Hz) =|o]
UX
ofA
LS H
LIC}.
52 ohiD34  [Stalllevel 1 Stall Level 1 30-150 (%) 130 A L2F
Stall frequencya- =
53 ohiD35  [Stallfrequency 2 [Stall Freq 2 Stall frequency3 [60.00 O F"‘—ﬂ—
(Hz) —

37PRT-46—47 are displayed when PRT-12 is not set to o (NONE).
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Comm. Propert

y* Ref.

Code Address Name LCD Display Setting Range Initial Value

12
[N}

H
N

0
io

m
L2

30
A

6
o>

L
o

ol

54 ohiD36 [Stalllevel 2 Stall Level 2 30-150 (%) 130 A

Fo
3

d

A [T
=
!

E
N

Stallfrequency2-
55 ohiD37  [Stallfrequency3 |StallFreq3 Stallfrequency 4 [60.00 (o)
(Hz)

0
o

m
2

30
A

a&

r
o

4
30

56 ohiD38 [Stalllevel3 Stall Level 3 30—150 (%) 130 A

fo
2

4
Ml

BEET
SR

a|qeL

uolpung

Stallfrequency3-
57 ohiD39 [Stallfrequency 4 [Stall Freq 4 Maximumfrequenc|60.00 ]

y(Hz)

o
o

m
2

30
A

e
o>

C
o

Fo
0

58 ohiD3A [Stalllevel 4 Stall Level 4 30—150 (%) 130 A

o
(@)

59 ohiD3B  [Flux braking gain |[Flux Brake Kp 0—150 (%)
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Comm. . . -
Address LCD Display Setting Range Initial Value
o [None p.2F
i 1 Warnin I
60 oh1D3C Pipe bfeak . PipeBrokenSel - J 0:None =
detection setting 2 [Trip &7}
3 Pec |7t
o=
e e PipeBrokenLey ; ‘B
61 0haD3D detection variation 0-0-200.0 (%) o7°5 r
xHZF
. .EE
Pipe break . p-—TT
62 oh1D3E detection time PipeBroken DT  |0.0-600.0(Sec)  [10.0 B
XHZF
p.2F
|
Rzt
|7t
66 ohiD42 Brak_lng re.5|stor DBWarn %ED 0—30 (%) (o} "ol
configuration
|04
AUX|
oty
LICH
o [None
Level detect mode 1 |Warning
70 oh1D46 <election LDT Sel > Free-Run 0: None p-173
3 |Dec
o [Below Level
- oh1D47 Levgl detect range LDT Area Sel 0:Below 1
setting 1 |AboveLevel  |-evel
0 [Output Current
1 |DCLinkVoltage
Level detect 2 |OutputVoltage |o:0utput
72 0h1D48 source LT Source 3 kW Current p-173
4 V1
5 (V2
6 |2
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Comm. . . -
Address LCD Display Setting Range Initial Value g
7 |PID RefVal
8 |PID Fdb Value
9 [EPID1FdbVal
10|EPID2 Fdb Val
11 |PID Out Value
73 ohiD4g ;:::I detect delay LDT DlyTime 0—9999(sec) 2 O P-173
Level detect . Source
74 oh1D4A <tandard set value LDT Level Source setting setting O p.173
Level detect band . . Source
75 oh1D4B width LDT Band width  [Source setting etting (@] p.173
Level detect 0.00-High Freq
76 oh1D4C Frequency LDT Freq (H2) 20.00 O p.173
Level detect trip
77 ohaD4D estart time LDT Restart DT |0.0-3000.0 60.0 O p-173
i o [Trip o=
79 ohaD4F Coollr}g fan fault FanTrip Mode ) o:Trip (@] P
selection 1 Warning P
Operation mode o [None p.2F
8o ohiDso  |on optionalcard  |Opt Trip Mode 1 |Free-Run 1:Free-Run [O N
trip 2 |Dec RHZ}
-n
p.2%F M=
| o=
P D O
cofll &
=)
: |7t
Low voltage trip
81 ohiDs1  [decision delay LVT Delay 0.0-60.0 (sec) 0.0 A 8o
time =04
UX
=
LIC}.
Low voltage trip . o [No p.2F
82 ohiDs52 |decisionduring  |LV2Trip Sel 0:No A !
; 1 [Yes L
operation e
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alarm level

Comm. . . " Propert
Code Address LCD Display Setting Range Initial Value y* Ref.
p.2F
I
Azt
- |7}
Remaining
83 ohiDs53  |capacitor life CAP.DiagPerc 0—100 (%) 10 O "ol
diagnosis level =|o]
UX
&
LICt
o (None o=
I
itor li 1 [Cap.Diag1 —
843 C.a paatc_>rhfe CAP.Diag ’ o:None A RHZF
diagnosis mode > lcap.Diag 2 —=
i |7}
3 |Cap.Init x40|
o=
Capacitor life . p.-2F
85 ohaDsg e CAP.Level1 50.0—95.0 (%) 0.0 A I
UL

86 oh1Ds56 Cfapacit(?rlife CAP.Level2 0.0—-100.0 (%) 0.0 X p.2F
diagnosis level 2 :

87 ohaDs57  [Fan ac§umylated FanTime Perc - o X p.2F
operating time |
operation % —

88 ohiDs58  |Fanreplacement [Fan Exchange 0.0-100.0 (%) 0.0 O p.2F

!

38PRT-84-86 are displayed when PRT-83 is set higher than o.
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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 26

(2nd MOTOR). In the following table, data shaded in grey will be displayed when the related code
has been selected.

*0 :Write-enabled during operation, A : Write-enabled when stopped, X: Write disabled

Comm. ! ' »

00 - Jump code Jump Code 1-99 14 O]

04 ohiEos |Accelerationtime | M2-AccTime 0.0-600.0 (sec) |20.0 0] o

30
A

ro
>

L
n

'k

J¥|
My

=
N

o5 ohiEos |Deceleration time | M2-DecTime 0.0-600.0(sec) |30.0 )

oo
2 1o
o|qel
uoipuny

30
A

62
o>

L
n

o |

3.7kwW
4.0 KW
5.5 kW

&L

>
>|l|
=
N

P
1l

06 ohiEo6 | Motor capacity M2-Capacity S5 kW

El
N

11.0 kW

P PO B |O |00

0
lo
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Comm. . . " Prope
Code Address Name LCD Display Setting Range Initial Value rty* Ref.
2 15.0 kW Zlod
: QUX|
3 18.5 kW ors
*22.0kw LIC}.
4 ==t
1
0.0 kW
5 3
é 37.0kW
1
.0 kW
7 45
; 55.0 KW
1
.0 kW
9 75
2
o900 kw
p-2
=)
il
XHZ}
Emll=]
I(7t
07 ohiEoy |Basefrequency |Mz2-Base Freq (33';))0_400'00 60.00 A Mol
|od
UX]
oty
L|Ct.
o| VIF p.2
2| Slip Compen =
el
Azt
|7t
08 ohiEo8 | Control mode M2-Ctrl Mode o:V/F A
xo|
4| IM Sensorless e=
£]04
UX]
ol

44t | LSis




Table of Functions

%

. . o Prope
Code Address | @ LCD Display Setting Range Initial Value G Ref.

10 oh1EoA ':;:;ber of motor M2-Pole Num 2-48 A Ho|

30
A

6
o>

L
n

R

Pi
My

E
=

11 ohiEoB |Ratedslipspeed |Mz2-RatedSlip |o0—3000 (RPM) Dependent A

on motor

o
lo

W
2

settings

30
A

62
o>

L
n

EP R
a|qeL
uolpung

E
=

12 oh1EoC Motorrated M2-Rated Curr | 1.0-1000.0 (A) A
current

o
lo

ul
2

%0
A

el
o>

13 ohiEoD Motor no-load M2-Noload Curr | 0.5-1000.0 (A) A
current

= Iﬂ'ﬁ>kﬁ
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Code

Comm.
Address

Name

LCD Display

Setting Range

14 ohaEoE Motor rated M2-RatedVolt | 170-480 (V)
voltage

15 ohiEoF |Motor efficiency | M2-Efficiency 70-100 (%)

16 - Loadinertiarate | M2-Inertia Rt 0-8

Initial Value :;f;pe Ref.
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%

Code a LCD Display Setting Range Initial Value :;f)pe Ref.

Address

17 - Stator resistor M2-Rs 0.09.999 (V) A ol

30
A

6
o>

r
o

JA

|J¥ |
!

=]
N

Leakage

18 oh1E1g inductance

>
>
s
o

0
|

M2-Lsigma 0.00—99.99 (mH)

n
2

30
A

o|qel
uoipuny

62
o>

A
jul

Linear
Square

o

o

12
N

=]
N

25 ohiEiA |V/F pattern M2-V/F Patt o:Linear |A
UserV/[F

N
o
lo

il
2

30
A

62
o>

~
=~
N
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Code

Comm.

Address

Name

LCD Display

Setting Range

%

o Prope
Initial Value Ref.
ry*

26

oh1E1B

Forward torque
boost

M2-Fwd Boost

0.0-15.0 (%)

27

oh1Ea1C

Reverse torque
boost

M2-Rev Boost

0.0-15.0 (%0)

2.0

30
A

ro
>

L
o

")

2 |
My

E
=

o
o

W
2

30
A

62
o>

L
n

28

ohiE1D

Stall prevention
level

M2-Stall Lev

30-150 (%)

130

* ol

12
N

1=l
=

o
lo

ul
2

30
A

el
o>

L
o

29

ohaE1E

Electronic
thermal 2minute

M2-ETH 1min

100-150 (%)

120

A

ws | LSIs
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%

LCD Display Setting Range Initial Value :;f)pe Ref.

Electronic 7t

30 oh1CaE |thermal M2-ETHCont  |50-120 (%) 100 A Mo

continuous rating o]
UK
Y=
LIC}.

8.15 Trip (TRIP Last-x) and Config (CNF) Modes —
o C
o>
ma

. @]
8.15.1Trip Mode(TRP Last-x) >

Code Name LCD Display ‘ Setting Range ‘ Initial Value Ref.

00 Trip type display Trip Name(x) - - -

o1 Fr.equency reference at Output Freq ) ) )

trip
02 Output current at trip Output Current - - -
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LCD Display Setting Range Initial Value
% Acceleratl'on/DeceIeratlon Inverter State ) ) )
state at trip
04 DC section state DCLink Voltage - - -
05 NTC temperature Temperature - - -
06 Input terminal state DI State - 0000 0000 -
o7 Output terminal state DO State - 000 -
o8 Trip time after Poweron | TripOnTime - 0/00/00 00:00 -
9 Trip time after operation
Trip RunTime - 0/00/00 00:00 -
start
10 Delete trip histo Trip Delete? 0| No
P Y P ' 1| Yes
8.15.2Config Mode (CNF)
Code Name LCD Display Setting Range Initial Value
oo |Jumpcode Jump Code 1-99 42 p.55
Keypad language ) . ] .
01 | laction Language Sel o: English o: English
o=
02 |-CDcontrast LCD Contrast - - P-xTH
adjustment ZHZ 17|
10  (InverterS/W version  |InvS/W Ver - - p.2F!
O=
11 LCD_ keypad SIW KeypadS/W Ver - - p.—!
version ZHZE T
[ F!
p |MCDkeypadtitle L pnTitie ver : : —
version ZHZET|
20 leplay ftem condition Anytime Para o |Frequency o: Frequency p.=r!
display window e
. . =
21 :/Ionltor mode display Monitor Line-1 1 |Speed o: Frequency p-27!
AHZb Tl
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LCD Display Setting Range Initial Value Ref.
22 Monitor mode display Monitor Line-2 2 |OutputCurrent  |2:0utputCurrent |szpop—
2 M|
3 |OutputVoltage
4  |Output Power
5  |WHour Counter
6 |DCLinkVoltage
7 |DIState
8 |DOState
9 |VaMonitor(V) p.2 5!
10 |Va Monitor(%6) 74|
13 |V2 Monitor(V) 7t
Monitor mode display o 1 _|V2Monitor(%) . Bl
23 5 Monitor Line-3 15|12 Monitor(mA) 3:0utputVoltage |2| |
16 |12 Monitor(%) 01 2|
17 |PIDOutput =18
18 |PID RefValue =
19 |PID FdbValue
20 |EPID10ut
21 |EPID1RefVal
22 |EPID1FdbVal
23 |EPID20ut
24 |EPID2 RefVal n_)| -:n
25 |EPID2Fdb Val gg
. m
o [No o= =
24 M.O.nI'FOI’ mode Mon Mode Init o:No B o)
initialize 1 |Yes AHZET| =
i F
30 gptllon slota type Option-1Type o |None o:None p—ﬂ—
splay Az
I =
31 thlon slot 2 type Option-2 Type 6 |Ethernet o:None p-27!
display AHZ bl
p.2F!
. RHZ
Option slot 3type . _ AMzt|
32 display Option-3Type 9 |CANopen o:None ot
Holg|
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LCD Display Setting Range Initial Value
01 AUX|
&L
=
o [No
1 |AllGrp
2 |DRVGrp
3 |BASGrp
4_|ADVGrp p2F
5 |CONGrp XHZ4T)
6 [INGrp 7}
OUTGr| .
40 F’a.nr.arpetgr Parameter Init ! P o:No Mo|g|
initialization 8 |COMGrp
9 |PIDGm of x|
10 |EPIGrp &L
11 |AP1Grp |
12 [AP2Grp
13 |AP3Grp
14 |PRTGrp
15 |M2Grp
i o |ViewAll o=
41 Display changed Changed Para . o:View All R
Parameter 1 |View Changed ZHZt |
o |[None p.2F!
42 |Multi key item Multi Key Sel o:None Aol
1 |UserGrpSelKey
7t
o |[Basic p.2F!
1 |Compressor 74|
2 |Supply Fan =
3 |Exhaust Fan 7t
43 |Macrofunctionitem  [Macro Select 4 | CoolingTower o:Basic XMo|g|
5 |Circul. Pump o1
6 |Vacuum Pump 04 RUX|
c . y={%
onstant Torque
44 |Trip history deletion  |Erase All Trip o |[No o:No p.2F!
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LCD Display Setting Range Initial Value Ref.
1 |Yes Azl
. . fo) No .9 E|
45 gsle ' 'reglstrat|on code UserGrpAllDel o:No p__ T
eletion 1 |Yes ZHZbT|
o [No Q=
46  |Read parameters Parameter Read o:No R
1 |Yes R4zt
o [No =
47  |Write parameters Par.ameter o:No P
Write 1 |Yes AHZETT]|
(0} No E—I—%'
48 |Save parameters Parameter Save o:No
1 [Yes ZHZt 1|
5o |Hide parameter mode [View Lock Set 0-9999 Un-locked p-2F!
THZL]
p.25!
Azh]
2t
Password protection . x40
51 (hide parameters) View Lock Pw 0-9999 Password Ao|g|
01 UX|
y={%
ch
52 |Lock parameteredit |KeyLock Set 0-9999 Un-locked p.2F!
—
o C
o2
Password for locking Kev Lock Pw o Password ® e,
53 parameter edit y 9999 g
=4
o [No QE
E._I_'IT.
60 |Additional title update |AddTitle Up o:No o
1 |Yes AHZ4|
i o |No E|
61 Slmp le parameter Easy StartOn 1:Yes P— -
setting 1 |Yes ZHZH|
62 |Powerconsumption |WHCount Reset o |No o:No p.25F!
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LCD Display Setting Range Initial Value
initialization 1 |Yes ZHZbT|
F
o Accumulated inverter On-time Year/month/day ) u
7 motion time hour:minute Azt
L
p-25!
Accumulated inverter . Year/month/day =1
71 o Run-time ) - ZHZFTT
operation time hour:minute AZ I
=1
Accumulated inverter o |No o:No p.2F!
72  |operationtime Time Reset AHTFTT
initialization 1 |Yes Ad
Accumulated cooling FanTi Year/month/day o=
: anTime . - R
74 fan opgrqtlon hour:minute 27|
© |No p-2F
a2t
Reset of accumulated 28
75  |cooling fan operation |FanTime Rst 1 IVes o:No Molg|
tme of RIx|
=15
ok

-

we | LSS
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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

Macro Code LCD Display Initial Value LCD Display Initial Value
1 DRV3 AccTime 10.0 2 DRV 4 DecTime 20.0
1:Slip
3 DRV7 |FreqRefSrc |1:Keypad-2 4 DRVg | Control Mode Compen
JOG )
5 DRV 11 20.00 6 DRVi12 [JOGAccTime |13.0
Frequency
7 DRVa13 |JOGDecTime |20.0 8 DRV1g5 |Torque Boost |1:Auto1
9 BAS70 |AccTime-1 10.0 10 BAS71 |DecTime-1 20.0
11 ADV10 |Power-onRun |1:Yes 12 ADV 65 U/D Save 1:Yes
Mode
. o: Flying
13 CONy4 | CarrierFreq 3.0 14 CON70 |SSMode Start-1
15 CON77 |KEBSelect 1:Yes 16 OUT32 |Relay2 14:Run
17 PID1 PID Sel 1:Yes 18 PID3 PID Output 4:12
19 PID 4 PID RefValue |- 20 PID 5 PID FdbValue |-
21 PIDio |PIDRefiSrc |- 22 PID11 |PIDRef1Set |[1:Yes
23 PID25 |PIDP-Gain1 |[4:12 24 PID26 |PIDI-Time1 |5.0
25 PIDso  |PIDUnitSel 5: inWC 26 PIDs1  |PIDUnitScale |4:x0.01 E'g'
2 AP18 PID 00 28 AP121 |Pre-PID Fre 0.00 %2
4 SleepiFreq > q |30 g
29 AP122 |Pre-PID Delay |120.0 30 PRT 8 RST Restart 11 =
31 PRT 9 Retry Number |3 32 PRT10 |RetryDelay 4.0
Lost KPD Lost Cmd
33 PRT 11 Mode 3: Dec 34 PRT 12 Mode 2: Dec
35 PRT 13 #?r;tecmd 4.0 36 PRT40 |ETHTripSel | 1:FreeRun
37 PRT 42 |ETHamin 120 38 PRT52 |[StallLevel1 |130
39 PRT66 |DBWarn%ED |10 40 PRT70 |LDT Sel 1: Warning
0:Output LDT Band LDT Source
41 PRT72 |LDT Source Current 42 PRT 75 Width 2ozl

LSis | 5
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?:;;0 Code LCD Display Initial Value LCD Display Initial Value
10%
43 PRT76 |LDT Freq 100.0 L4t M2 4 M2-AccTime |10.0
. 1:Slip
45 M2g5 |M2-DecTime |20.0 46 M2 8 M2-Ctrl Mode Compen
47 M228 |[M2-StallLev |125 48 M22g9 |M2-ETHamin |120

8.16.2 Supply Fan (MC2) Group

Code LCD Display Initial Value LCD Display Initial Value

1 DRV3 |AccTime 20.0 2 DRV4 |DecTime 30.0

1 JOG
3 DRV7 FreqRefSrc Keypad-2 4 DRV 11 Frequency 15.00
5 BAS 7 V/[F Pattern 1:Square 6 BAS70 |AccTime-1 20.0
7 BAS71 |DecTime-1 30.0 ADV1o |Power-onRun |a:Yes
9 ADV50 |E-Save Mode |2:Auto 10 ADV64 |FAN Control |2 TeMP

Control
U/D Save ) .

11 ADV 65 Mode 1:Yes 12 CONg4 | CarrierFreq 3.0

1: Flying _
13 CON70 |SS Mode Start-o 14 CON77 |KEBSelect 1:Yes

10: Over
15 OUT32 |[Relay2 Voltage 16 PIDa PID Sel 1:Yes
17 PID3 PID Output - 18 PID 4 PID RefValue |-
19 PID 5 PID FdbValue |- 20 PIDio |PIDRefiSrc |42
21 PIDi11 |PIDRef1Set |o.5000 22 PID25 |PIDP-Gain1 |40.00
23 PID26 |PIDI-Timex |20.0 24 PID36 |PIDOutlInv 1:Yes
25 PIDso |PIDUnit Sel 5:inWC 26 PIDs1 |PIDUnitScale |4:x0.01
27 AP121 |Pre-PID Freq |30.00 28 AP122 |Pre-PID Delay |120.0
29 PRT8 RST Restart 11 30 PRT g9 Retry Number |6

Lost KPD

31 PRT10 |RetryDelay 20.0 32 PRT 11 Mode 3: Dec
33 PRT 12 k/looszlgmd 2: Dec 34 PRT 40 |ETHTrip Sel 1: Free Run
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Code LCD Display Initial Value LCD Display MEIEIT

35 PRT 42 |ETHamin 120 36 PRT52 |StallLevel1 |130
. 0:Output

PRT LDT Sel ‘W, PRT LDT

37 70 Se 1: Warning 38 72 Source Current
J LDT Source
39 PRT75 |01 Ban z|chxz)el 40 PRT76 |LDT Freq 10.00
Width
10%

41 PRT 77 :SI_DI_T Restart 500.0 42 M2 25 M2-V/FPatt  |1:Square
43 M228 |M2-StallLev |110 Lty M22g |M2-ETH1min |110

8.16.3 Exhaust Fan (MC3) Group

Macro

Code LCD Display Initial Value LCD Display Initial Value
1 DRV3 |AccTime 20.0 2 DRV4 |DecTime 30.0
JOG
3 DRV7 |FreqRefSrc  |1:Keypad-2 4 DRV 11 Frequency 15.00
5 BAS 7 V/F Pattern 1: Square BAS70 |AccTime-1 20.0
BAS71 |DecTime-1 30.0 8 BAS72 |AccTime-2 22.5
9 BAS73 |DecTime-2 32.5 10 BAS74 |AccTime-3 25.0
11 BAS75 |DecTime-3 35.0 12 BAS76 |AccTime-4 27.5
13 BAS77 |DecTime-4 37.5 14 BAS78 |AccTime-g 30.0 g_,| -:n
(o =]
15 BAS 8o |AccTime-6 32.5 16 BAS81 |DecTime-6 42.5 e
17 BAS82 |AccTime-7 35.0 18 BAS 83 |DecTime-7 45.0 g
19 ADV 10 |Power-onRun |1:Yes 20 ADV 5o |E-Save Mode |2:Auto
2:Temp U/D Save _
21 ADV 64 | FAN Control Control 22 ADV 65 Mode 1:Yes
. 1: Flying
23 CONg4 |CarrierFreq 3.0 24 CON70 |SSMode Start-a
10: Over
25 CON77 |KEBSelect 1:Yes 26 OUT32 |Relay2 Voltage
27 PID1 PID Sel 1:Yes 28 PID3 PID Output -
29 PID 4 PID RefValue |- 30 PID 5 PID FdbValue |-
31 PIDio |PIDRef1Src |4:12 32 PIDi1 |PIDRef1Set |o0.5000
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LCD Display Initial Value LCD Display MEIEIT
3 PID25 |PIDP-Gain1 |35.00 34 PID26 |PIDI-Timex |15.0
35 PID36 |PIDOutlInv 1:Yes 36 PIDso | PID UnitSel 5:inWC
37 PIDs1 |PIDUnitScale |4:x0.01 38 AP121 |Pre-PIDFreq |30.00
39 PRT8 RSTRestart |11 40 PRTg9 |Retry Number |6
Lost KPD
41 PRT10 |RetryDelay 10.0 42 PRT 12 Mode 3: Dec
43 PRT 12 Lost Cmd 3:Hold Input | |44 PRT4z0 |ETHTripSel |1.0
Mode
45 PRT 42 |ETHamin 1: Free Run 46 PRT52 |StallLevel1 |120
_ , 0:Output
47 PRT70 |LDTSel 1: Warning 48 PRT72 |LDT Source Current
LDT Source
49 PRT 75 LD.T Band /10% of the 50 PRT76 |LDT Freq 10.00
Width
Max. value
51 PRT 77 IISPI'T Restart 300.0 52 M2 4 M2-AccTime |[10.0
53 M2 g M2-DecTime |20.0 54 M225 |M2-V/FPatt |1:Square
55 M228 |M2-StallLev |110 56 M22g9 |[M2-ETHamin |110
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8.16.4 Cooling Tower (MC4) Group

LCD Display Initial Value LCD Display EIEITS
1 DRV3 AccTime 20.0 2 DRV 4 |DecTime 30.0
JOG
3 DRV7 |FreqRefSrc  |1:Keypad-2 4 DRV 11 Frequency 15.00
5 BAS 7 V/[F Pattern 1:Square 6 BAS70 |AccTime-1 20.0
7 BAS71 |DecTime-1 30.0 BAS72 |AccTime-2 22.5
9 BAS73 |DecTime-2 32.5 10 BAS74 |AccTime-3 25.0
11 BAS75 |DecTime-3 35.0 12 BAS76 |AccTime-4 27.5
13 BAS77 |DecTime-4 37.5 14 BAS78 |AccTime-g 30.0
15 BAS8o |AccTime-6 32.5 16 BAS81 |DecTime-6 42.5
17 BAS82 |AccTime-7 42.5 18 BAS 83 |DecTime-7 35.0
19 ADV 10 |Power-onRun |1:Yes 20 ADV 5o |E-Save Mode |2:Auto
2:Temp U/D Save _
21 ADV 64 | FAN Control Control 22 ADV 65 Mode 1:Yes
) 1: Flying
23 CONy4 | CarrierFreq 3.0 24 CON70 |SSMode Start-
10: Over
25 CON77 |KEBSelect 1:Yes 26 OUT32 [Relay2 Voltage
27 PID1 PID Sel 1:Yes 28 PID3 PID Output -
29 PID 4 PID RefValue |- 30 PID 5 PID FdbValue |-
31 PIDio |PIDRef1Src |[4:12 32 PIDi1 |PIDRef1Set |50.00
33 PID25 |PIDP-Gain1 |40.00 34 PID26 |PIDI-Time1 |15.0 —n
35 PID36 |PIDOutInv 1:Yes 36 PIDso | PID UnitSel 3 °F 8—%
m N
37 PIDs1 |PIDUnitScale |2:xa 38 AP121 |Pre-PIDFreq |30.00 2 g
39 AP122 |Pre-PID Delay |120.0 40 PRT8 RST Restart 11 >
41 PRTg9 |Retry Number |6 42 PRT10 |RetryDelay |10.0
Lost KPD LostCmd
43 PRT 12 Mode 3: Dec YA PRT 12 Mode 3:Hold Input
45 PRT 40 |ETHTrip Sel 1: Free Run 46 PRT 42 |ETHamin 120
47 PRT 52 |StallLevel1 130 48 PRT70 |LDTSel 1: Warning
o DT Band LDT Source
0:Output an 2Irl=lo
49 PRT72 |LDT Source Current 50 PRT 75 Width Z|chx|2
10%
51 PRT76 |LDT Freq 10.00 52 PRT77 |LDT Restart 300.0
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?:;;0 Code LCD Display Initial Value LCD Display Initial Value
DT

53 M225 |M2-V/FPatt |1:Square 54 M228 |M2-StallLev |110

55 M22g9 |M2-ETHimin |110

8.16.5 Circul Pump (MCs) Group

Code LCD Display Initial Value LCD Display Initial Value
1 DRV3 |AccTime 30.0 2 DRV4 |DecTime 50.0
3 DRV7 |FreqRefSrc  |1:Keypad-2 4 DRVg | Control Mode é:osnlri\F;))en
5 DRV 11 JOG 15.00 6 DRVi2 |JOGAccTime (30.0

Frequency

7 DRV13 |JOGDecTime |5o.0 8 DRVa5 |TorqueBoost |1:Auto1
9 BAS 7 V/[F Pattern 1:Square 10 BAS70 |AccTime-1 30.0
11 BAS71 |DecTime-1 50.0 12 BAS72 |AccTime-2 32.0
13 BAS73 |DecTime-2 52.0 14 BAS74 |AccTime-3 34.0
15 BAS75 |DecTime-3 54.0 16 BAS76 |AccTime-4 36.0
17 BAS77 |DecTime-4 56.0 18 BAS78 |AccTime-g 38.0
19 BAS79 |DecTime-5 58.0 20 BAS8o |AccTime-6 40.0
21 BAS81 |DecTime-6 59.0 22 BAS82 |AccTime-7 42.0
23 BAS83 |DecTime-7 60.0 24 ADVi1o |Power-onRun |a:Yes
25 ADV 25 | FreqLimitLo |20.00 26 ADV 5o |E-Save Mode |2:Auto
27 ADV 64 |FAN Control é;\et’;;ﬁ’ 28 ADV 65 :\JA/S dsea"e 1:Yes
29 CONy4 | CarrierFreq 3.0 30 CON70 |SSMode gtzl::}c”:g
31 CON77 |KEBSelect 1:Yes 32 OUT32 [Relay2 14: Run
33 PID1 PID Sel 1:Yes 34 PID 3 PID Output -
35 PID 4 PID RefValue |- 36 PID 5 PID FdbValue |-
37 PIDio |PIDRef1Src |4:12 38 PIDi1 |PIDRef1Set |50.00
39 PID25 |PIDP-Gain1 |40.00 40 PID26 |PIDI-Time1x |15.0
41 PIDso | PIDUnit Sel 5:inWC 42 PIDs1 |PIDUnitScale |4:x0.01
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Code LCD Display Initial Value LCD Display MEIEIT
AP18 PID 10.00 AP121 | Pre-PID Fre 0.00
43 SleepiFreq ) 4 9 3@
45 AP122 |Pre-PID Delay |120.0 46 PRT 8 RST Restart 11
47 PRTg Retry Number |3 48 PRT10 |RetryDelay 5.0
Lost KPD LostCmd
49 PRT 12 Mode 3: Dec 50 PRT 12 Mode 3:Hold Input
51 PRT 40 |ETHTrip Sel 1: Free Run 52 PRT 42 |ETHamin 120
53 PRT52 |StallLevel1 |130 54 PRT 60 :;;TeBroken 1: Warning
PipeBroken Pipe Broken
55 PRT 61 Lev 90.0 56 PRT 62 DT 22.0
57 PRT70 |LDTSel 1: Warning 58 PRT72 |LDT Source 0:0utput
Current
g LDT Source
59 PRT 75 LPT Ban =|cHx|9] 60 PRT76 |LDT Freq 10.00
Width
10%
61 PRT 77 IISE)I'T Restart 100.0 62 M2 4 M2-AccTime |10.0
63 M2g M2-DecTime |20.0 64 M225 |M2-V/FPatt |1:Square
65 M228 |M2-StallLev |125 66 M229 |[M2-ETHamin |120

8.16.6 VacuumPump (MC6) Group ST
(op=
Code LCD Display Initial Value LCD Display Initial Value 0] 2..
(©)
1 DRV 3 AccTime 30.0 > DRV 4 |DecTime 60.0 =
DRV7 |FreqRefSrc  |1:Keypad-2 DRVg |ControlMode |1:Slip
3 4 Compen
DRV11 |JOG 20.00 6 DRV12 |JOGAccTime |30.0
5 Frequency
DRV13 |JOGDecTime |60.0 8 DRV 15 |Torque Boost |1:Auto1
7
9 BAS7 V/[F Pattern 1: Square 10 BAS70 |AccTime-1 30.0
11 BAS71 |DecTime-1 50.0 12 BAS72 |AccTime-2 32.0
13 BAS73 | DecTime-2 52.0 14 BAS74 |AccTime-3 34.0
15 BAS75 |DecTime-3 54.0 16 BAS76 |AccTime-4 36.0
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Code LCD Display Initial Value LCD Display Initial Value
17 BAS77 |DecTime-4 56.0 18 BAS78 |AccTime-g 38.0
19 BAS79 |DecTime-5 58.0 20 BAS8o |AccTime-6 40.0
21 BAS81 |DecTime-6 59.0 22 BAS 82 |AccTime-7 42.0
23 BAS83 |DecTime-7 60.0 24 ADVi1o |Power-onRun |1:Yes
ADV 25 | FreqLimitLo ADV 64 |FANControl |2:Temp
25 40.00 26
Control
ADV 65 |U/D Save ) )
27 Mode 1:Yes 28 CONy4 | CarrierFreq 3.0
o: Flying .
29 CON70 |SSMode Start-1 30 CON77 |KEBSelect 1:Yes
31 OUT32 |[Relay2 14:Run 32 PID1 PID Sel 1:Yes
33 PID3 PID Output - 34 PID 4 PID RefValue |-
35 PID5 PID FdbValue |- 36 PIDio |PIDRef1Src |4:12
37 PIDi1 |PIDRef1Set |5.000 38 PID25 |PIDP-Gain1 |50.00
39 PID26 |PIDI-Timex |2.5 40 PIDso | PID UnitSel 5:inWC
41 PIDs1 |PIDUnitScale |3:x0.1 42 AP121 |Pre-PIDFreq |40.00
43 PRT8 RST Restart 11 VA PRT 9 Retry Number |3
Lost KPD
45 PRT10 |RetryDelay 4.0 46 PRT 12 Mode 3: Dec
47 PRT 12 kﬂojzgmd 3:Hold Input | {48 PRT40 |ETHTripSel | 1: Free Run
49 PRT42 |ETHamin 120 50 PRT52 |StallLevel1 |130
PipeBroken . . PipeBroken
51 PRT 60 Sel 1: Warning 52 PRT 61 Ley 90.0
Pipe Broken
53 PRT 62 DT 22.0 54 PRT66 |DBWarn%ED |10
PRT70 |LDTSel 1:Warnin 6 PRT72 |LDTSource | “OUtPUt
55 7 ' 9 5 7 Current
LDT Source
57 prTss |LOTBand 1 vsofthe | |58 PRT76 |LDTFreq 15.00
Width
Max. value
59 PRT 77 IISE)I'T Restart 100.0 60 M2 4 M2-AccTime |[10.0
. 1: Slip
61 M25 |M2-DecTime |20.0 62 M28 | M2-CtrlMode
Compen
63 M225 |M2-V/FPatt |1:Square 64 M228 |M2-StallLev |125
65 M229 |M2-ETHaimin |120
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8.16.7 Constant Torque(MC7) Group

Code LCD Display Initial Value LCD Display IEINEITS
1 DRV3 AccTime 30.0 2 DRV 4 |DecTime 20.0
1:Slip
3 DRV7 |FreqRefSrc  |1:Keypad-2 4 DRVg | Control Mode Compen
5 DRV12 |JOGAccTime |[10.0 DRV13 |JOGDecTime |20.0
DRV15 |TorqueBoost |1:Autoi 8 BAS70 |AccTime-1 10.0
9 BAS71 |DecTime-1 20.0 10 BAS72 |AccTime-2 12.5
11 BAS73 |DecTime-2 22.5 12 BAS74 |AccTime-3 15.0
13 BAS75 |DecTime-3 25.0 14 BAS76 |AccTime-4 17.5
15 BAS77 |DecTime-4 27.5 16 BAS78 |AccTime-g 20.0
17 BAS79 |DecTime-5 30.0 18 BAS80 |AccTime-6 22.5
19 BAS81 |DecTime-6 32.5 20 BAS82 |AccTime-7 25.0
21 BAS 83 |DecTime-7 35.0 22 ADV1 |AccPattern 1:S-curve
23 ADV 2 |DecPattern 1:S-curve 24 ADV 25 |FreqLimitLo |20.00
25 ADV74 |RegenAvdSel |1:Yes 26 CONg4 |CarrierFreq |30
- CON70 |SSMode o: Flying ,8 CON77 |KEBSelect 1Yes
Start-1
29 OUT32 |Relay2 14: Run 30 AP121 |Pre-PIDFreq |30.00
31 AP122 |Pre-PID Delay |120.0 32 PRT66 |DBWarn%ED |10
_ . 0:Output
33 PRT70 |LDTSel 1: Warning 34 PRT72 |LDT Source Current
LDT Band LDT Source
3B |PRT75 [gar AcHxle] | |36 |PRT76 |LDTFreq  |5.00
Width
10%
37 PRT 77 IISPI'T Restart 250.0 38 M2 4 M2-AccTime |[10.0
M2 M2-DecTime |20.0 o M28 |M2-CtrlMode |- Slip
39 5 ) 4 Compen
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9 Trouble shooting

This chapter explains how to troubleshoot a problem when inverter protective functions, fault trips,
warning signals, or a fault occurs. 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. If the LCD keypad is used,
detailed information is shown on the LCD display. Users can read the warning message at Pr.9o.
When more than 2 trips occur at roughly the same time, the keypad (basic keypad with 7-segment
display) displays the higher priority fault trip 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 FaultTrips

Protection Functions for Output Current and Input Voltage

LCD Display Type Description
Displayed when the motor overload trip is activated and
Over Load Latch the actual load level exceeds the set level. Operates

when PRT-20 is set to a value otherthan o.

Displayed when the motor underload trip is activated
Under Load Latch and the actual load level is less than the set level.
Operates when PRT-27 is set to a value other than o..

. Displayed when inverter output current exceeds 180%

Latch
Over Currenta ate of the rated current.
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LCD Display

OverVoltage

Type
Latch

Description

Displayed when internal DC circuit voltage exceeds the
specified value.

Low Voltage

Level

Displayed when internal DC circuit voltage is less than
the specified value.

Low Voltage2

Latch

Displayed when internal DC circuit voltage is less than
the specified value during inverter operation.

Ground Trip

Latch

Displayed when a ground fault trip occurs on the output
side of the inverter and causes the current to exceed the
specified value. The specified value varies depending on
inverter capacity..

E-Thermal

Latch

Displayed based on inverse time-limit thermal
characteristics to prevent motor overheating. Operates
when PRT-40 is set to a value other than o.

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 issettoi.

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-o05 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 issetto 1.

Protection Functions Using Abnormal Internal Circuit Conditions and External Signals

LCD Display

Over Heat

“Type
Latch

Description

Displayed when the tempertature of the inverter heat
sink exceeds the specified value.

Over Current2

Latch

Displayed when the DC circuit in the inverter detects a
specified level of excessive, short circuit current.
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External Trip

Latch

Displayed when an external fault signal is provided by
the multi-function terminal. Set one of the multi-
function input terminals at IN-65-71to 4 (External Trip)
to enable external trip.

BX

Level

Displayed when the inverter output is blocked by a
signal provided from the multi-function terminal. Set
one of the multi-function input terminals at IN-65-71to 5
(BX) to enable input block function.

LSis |




Trouble shooting

LCD Display

H/W-Diag

“Type

Fatal

Description

Displayed when an error is detected in the memory
(EEPRom), analog-digital converter output (ADC Off
Set), or CPU watchdog (Watch Dog-1, Watch Dog-2).

EEP Err: An error in reading/writing parameters due to
keypad or memory (EEPRom) fault.

ADC Off Set: An error in the current sensing circuit
(U/V/W terminal, current sensor, etc.).

NTCOpen

Latch

Displayed when an error is detected in the temperature
sensor of the Insulated Gate Bipolar Transistor (IGBT).

FanTrip

Latch

Displayed when an error is detected in the cooling fan.
Set PRT-79 to o to activate fan trip (for models below
22kW capacity).

Thermal Trip

Latch

Triggered when the input temperature is higher than the
temperature set by the user.

Lost KeyPad

Latch

Triggered when a communication error occurs between
the keypad and the inverter, when the keypad is the
command source, and PRT-11 (Lost KPD Mode) is set to
any other value than o.

General Fault Trips
LCD Dispaly

DamperErr

Typr

Level

\ Description

Triggered when the damper open signal or run
command signal is longer than the value set at AP2-45
(Damper Check T) during a fan operation.

MMC Interlock

Latch

Triggered when AP1-55issetto2andall  auxiliary
motors are interlocked during an MMC operation.

CleanRPTErr

Latch

Triggered when the pump clean operation is operated
frequently. The conditions may be modified with
theAP2-36—-AP2-37 settings.

Pipe Broken

Latch

Triggered when a pipe is broken during the pump
operation. Set PRT-60.

Level Detect

Latch

Triggered when the inverter output current or power is
lower or higher than the values set by the user. Set the
values at PRT-71-PRT-77.

Option Protection
LCD Display
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LCD Display \ Type \ Description

Displayed when a frequency or operation command
error is detected during inverter operation by controllers
Lost Command Level otherthan the keypad (e.g., using a terminal block and a
communication mode). Activate by setting PRT-12 to
any value otherthan o.

Displayed when the I/O board or external
10 Board Trip Latch communication card is not connected to the inverter or
there is a bad connection.

Displayed when communication fails during parameter
ParaWrite Trip Latch writing. Occurs when using an LCD keypad dueto a
control cable fault or a bad connection.

Displayed when a communication error is detected
between the inverter and the communication board.
Occurs when the communication option card is
installed.

Option Trip-1 Latch

9.1.2 Warning Message

LCD Display Description

Displayed when a motor is overloaded. Set PRT-17 to ‘1’ to enable.
Set OUT-31 0r OUT-33 t0 ‘5 (Over Load)’ to receive an overload
warning output signal. Displayed when the motor is overloaded.
Operates when PRT-17 is set to 1. To operate, select 5. Set the digital
output terminal or relay (OUT-31 or OUT-33) to 5 (Over Load) to
receive overload warning output signals.

Over Load

Displayed when the motor is underloaded. Operates when PRT-25 is
Under Load set to 1. Set the digital output terminal or relay (OUT-31 or OUT-33)
to 7 (Under Load) to receive underload warning output signals.

. Displayed when the overload time equivalent to 60% of the
inverter overheat protection (inverter IOLT) level, is accumulated.
Set the digital output terminal or relay (OUT-310r OUT-.33)t0 6
(IOL) to receive inverter overload warning output signals.

INV Over Load
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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 terminal or relay (OU.31 or OU.33) to 13 (Lost
Command) to receive lost command warning output signals.
Displayed when an error is detected from the cooling fan while PRT-
FanWarning 79is set to 1. Set the digital output terminal or relay (OUT-31 or
OUT-33) to 8 (Fan Warning) to receive fan warning output signals

Lost Command
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LCD Display Description

Displayed when the DB resistor usage rate exceeds the set value.
LS Set the detection level at PRT-66.
Displayed when a motor is overloaded. Set PRT-17 to ‘1’ to enable.
Fire Mode Set OUT-31 0or OUT-33 to 5 (Over Load) to receive an overload
warning output signal.

When there is a fire, Fire Mode forces the inverter to ignore certain
Pipe Broken fault trips and continue to operate. To receive a warning output
signal, set OUT-31—35, OUT-36 to ‘27 (Fire Mode)'.

Displayed when a pipe is broken during pump operation. To receive
Lost Keypad awarning output signal, set OUT-31—35, OUT-36to '28(Pipe
Broken)'.

Displayed when a communication error occurs between the keypad
and the inverter, when PRT-11 (Lost KPD Mode) is set to any other

Level Detect value than o, and a run command is given from the keypad. To
receive a warning output signal, set OUT-31-35, OUT-36t0 24(Lost
KPD).

CAP.Warning Er;saFE:?eYEd during a level detect state. Set PRT-70 to ‘1 (warning)' to

Displayed when capacitor life expectancy level goes below the level
Fan ExChange set by the user. To receive a warning output signal, set OUT-31-5,
OUT-36 to'34(CAPWarning)'.

Displayed when the cooling fans need replacing. To receive a
warning output signal, set OUT-31—5, OUT-36 to'35(FanExChange)'.

Low Battery

9.2 Troubleshooting Fault Trips

When a fault trip or warning occurs due to a protection function, refer to the following table for
possible causes and remedies.

Type \ Cause Remedy
The load is greater than the motor's rated | Ensure that the motor and inverter have
capacity. appropriate capacity ratings.

Overleas The set value for the overload trip level Increase the set value for the overload trip
(PRT-21) is too low. level.

There is a motor-load connection problem. | Replace the motor and inverter with
models with lower capacity.

The set value for underload level (PRT-24)is | Reduce the set value for the underload
less than the system’s minimum load. level.

Acc/Dec time is too short, compared to load |Increase Acc/Dec time.

OverCurrenta | inertia (GD2).
The inverter load is greater than the rated | Replace the inverter with a model that

Under Load

-
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Type \ Cause Remedy
capacity. has increased capacity.
The inverter supplied an output whilethe | Operate the inverter after the motor has
motor was idling. stopped or use the speed search function
(CON-70).
The mechanical brake of the motor is Check the mechanical brake.
operating too fast.
Deceleration time is too short forthe load | Increase the acceleration time.
inertia (GD2).
A generative load occurs at the inverter Use the braking unit.
OverVoltage
output.
The input voltage is too high. Determine if the input voltage is above
the specified value.
The input voltage is too low. Determine if the input voltage is below
the specificed value.
A load greater than the power capacity is Increase the power capacity.
Low Voltage connected to the system (e.g., a welder,
direct motor connection, etc.)
The magnetic contactor connectedtothe | Replace the magnetic contactor.
power source has a faulty connection.
The input voltage has decreased during the | Determine if the input voltage is above
operation. the specified value.
Low Voltage2 |Aninput phase-loss has occurred. Check the input wiring.
The power supply magnetic contactor is Replace the magnetic contractor.
faulty.
A ground fault has occurred in the inverter | Check the output wiring.
Ground Trip output wiring.
The motor insulation is damaged. Replace the motor.
The motor has overheated. Reduce the load or operation frequency.
Theinverter load is greaterthantherated | Replace the inverter with a model that
capacity. has increased capacity.
E-Thermal The set value for electronic thermal Set an appropriate electronic thermal
protection is too low. level.
The inverter has been operated at low Replace the motor with a model that
speed for an extended duration. supplies extra power to the cooling fan.
The magnetic contactor on the output side | Check the magnetic contactor onthe
Out Phase has a connection fault. output side.
i The output wiring is faulty. Check the output wiring.
The magnetic contactor on the inputside | Check the magnetic contactor on the
has a connection fault. input side.
in Phase Open The input wiring is faulty. Check the input wiring.

The DC link capacitor needs to be replaced.

Replace the DC link capacitor. Contact the
retailer or the LSIS customer service
center.
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Type \ Cause Remedy
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 system. | Determine if a foreign object is
obstructing the air inlet, outlet, or vent.
The inverter cooling fan has been operated | Replace the cooling fan.
Over Heat for an extended period.
The ambient temperature is too high. Keep the ambient temperature below
50°C.
Output wiring is short-circuited. Check the output wiring.
There is a fault with the electronic Do not operate the inverter. Contact the
Over Current2 . . .
semiconductor (IGBT). retailer or the LSIS customer service
center.
The ambient temperature is too low. Keep the ambient temperature above -
NTC Open : : : 10°C. :
There is a fault with the internal Contact the retailer or the LSIS customer
temperature sensor. service center.
Aforeign object is obstructing the fan’s air | Remove the foreign object from the air
Fan Lock vent. inlet or outlet.
The cooling fan needs to be replaced. Replace the cooling fan.

9.3 Troubleshooting Other Faults

When a fault other than those identified as fault trips or warnings occurs, refer to the following
table for possible causes and remedies.

Type Cause \ Remedy
The inverter is in operation (driving Stop the inverter to change to program
mode). mode and set the parameter.
The parameter access is incorrect. Check the correct parameter access
Parameters
level and set the parameter.
cannot be set. — -
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 frequency command source is set Check the frequency command source
The motordoes | incorrectly. setting.
not rotate. The operation command source is set Check the operation command source
incorrectly. setting.

-
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Type

Cause
Power is not supplied to the terminal
R/S/T.

'Remedy
Check the terminal connections R/S/T
and U/V/W.

The charge lamp is turned off.

Turn on the inverter.

The operation command is off.

Turn on the operation command (RUN).

The motoris 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

Check the wiring for the control circuit

is incorrect. terminal.

The input option for the frequency Check the input option for the
command is incorrect. frequency command.

The input voltage or current for the Check the input voltage or current for
frequency command is incorrect. 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.

Motor torque is too low.

Change the operation modes (V/F, IM,
and Sensorless). If the fault remains,
replace the inverter with a model with
increased capacity.

The motor rotates

The wiring for the motor output cable is

Determine if the cable on the output

in the opposite incorrect. side is wired correctly to the phase
direction to the (U/V/W) of the motor.
command. The signal connection between the Check the forward/reverse rotation
control circuit terminal (forward/reverse | wiring.
rotation) of the inverter and the
forward/reverse rotation signal on the - =
control panel side is incorrect. 8 8
The motor only Reverse rotation prevention is selected. | Remove the reverse rotation (=48
rotates in one prevention. 8 M
direction. The reverse rotation signal is not Check the input signal associated with
provided, even when a 3-wire sequence is |the 3-wire operation and adjust as
selected. necessary.
The motor is The load is too heavy. Reduce the load.

overheating.

Increase the Acc/Dec time.

Check the motor parameters and set
the correct values.
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Trouble shooting

Type

Cause

'Remedy

Replace the motor and the inverter with
models with appropriate capacity for
the load.

The ambient temperature of the motor is
too high.

Lower the ambient temperature of the
motor.

The phase-to-phase voltage of the
motor is insufficient.

Use a motor that can withstand phase-
to-phase voltages surges greater than
the maximum surge voltage.

Only use motors suitable for apllications
with inverters.

Connect the AC reactor to the inverter
output (set the carrier frequency to 2
kHz).

The motor fan has stopped or the fan is
obstructed with debris.

Check the motor fan and remove any
foreign objects.

The motor stops
during
acceleration.

The load is too high.

Reduce the load.

Increase the volume of the torque
boost.

Replace the motor and the inverter with
models with capacity appropriate for
the load.

The current is too big.

If the output current exceeds the rated
load, decrease the torque boost.

Reduce the load.

The motor stops Re| h dthe h

when connected | The load is too high. eplacet e motor.an the |n\{erterW|t
models with capacity appropriate for

to load.
the load.

The motordoes | The frequency command value is low. Set an appropriate value.

not accelerate. The load is too high. Reduce the load and increase the

[The acceleration acceleration time. Check the

time is too long.

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.

Motor speed

There is a high variance in load.

Replace the motor and inverter with

-
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Trouble shooting

Type Cause \ Remedy
varies during models with increased capacity.
operation. The input voltage varies. Reduce input voltage variation.
Motor speed variations occur at a specific | Adjust the output frequency to avoid a
frequency. resonance area.
The motor The V/F pattern is set incorrectly. Set aV/F pattern that is suitable for the
rotation is motor specification.
different from the
setting.
The motor The deceleration time is set too long. Change the setting accordingly.

deceleration time
is too long even
with Dynamic
Braking (DB)
resistor
connected.

The motortorque is insufficient.

If motor parameters are normal, it is
likely to be a motor capacity fault.
Replace the motor with a model with
increased capacity.

The load is higher than the internal torque
limit determined by the rated current of
the inverter.

Replace the inverter with a model with
increased capacity.

While the inverter
is in operation, a
control unit
malfunctions or
noise occurs.

Noise occurs due to switching inside the
inverter.

Change the carrier frequency to the
minimum value.

Install a micro surge filter in the inverter
output.

When the inverter
is operating, the
earth leakage
breaker is
activated.

An earth leakage breaker will interrupt
the supply if current flows to ground
during inverter operation.

Connect the inverterto a ground
terminal.

Check that the ground resistance is less

than 100QQ for 200V inverters and less

than 10Q for 400V inverters.

Check the capacity of the earth leakage
breaker and make the appropriate
connection, based on the rated current
of the inverter.

Lower the carrier frequency.

Make the cable length between the
inverter and the motor as short as
possible.
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The motor
vibrates severely
and does not
rotate normally.

Phase-to-phase voltage of 3-phase power
source is not balanced.

Check the input voltage and balance the
voltage.

Check and test the motor’s insulation.

The motor makes
humming, or loud

Resonance occurs between the motor's
natural frequency and the carrier

Slightly increase or decrease the carrier
frequency.

—
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Type Cause 'Remedy
noises. frequency.
Resonance occurs between the motor's | Slightly increase or decrease the carrier
natural frequency and the inverter's frequency.
output frequency. Use the frequency jump function to
avoid the frequency band where
resonance occurs.
The motor The frequency input command is an In situations of noise inflow on the
vibrates/hunts. external, analog command. analog input side that results in
command interference, change the
input filter time constant (IN-07).
The wiring length between the inverter | Ensure that the total cable length
and the motor is too long. between the inverter and the motor is
less than 200m (5om for motors rated
3.7 kW or lower).
The motordoes | Itis difficult to decelerate sufficiently, Adjust the DC braking parameter.
notcometoa because DC braking is not operating Increase the set value forthe DC
complete stop normally. braking current.
when the inverter Increase the set value for the DC
ChEUESCle, braking stopping time.
The output The frequency reference is within the Set the frequency reference higher than
frequency does | jump frequency range. the jump frequency range.
not increase to the | The frequency reference is exceeding the | Set the upper limit of the frequency
frequency upper limit of the frequency command. | command higher than the frequency
reference. reference.
Because the load is too heavy, the stall Replace the inverter with a model with
prevention function is working. increased capacity.
The cooling fan The control parameter for the cooling fan | Check the control parameter setting for
does not rotate.  |is setincorrectly. the cooling fan.
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Maintenance

10Maintenance

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 Dailylnspections

Inspection  Inspection . .._ | Inspection Inspection Inspection
: Inspection details .
area item method standard equipment
Ambient Is the ambient Noicing
environment | temperature and (ambient
humidity within temperature: -
the design range, R 10 - +50) and no | Thermometer,
andisthereany ~|29099990— | 5 qancation hygrometer,recorder
dust or foreign BERwEEn (ambient
objects present? humidity below
90%)
Al Inverter Is there any Visual No abnormality
abnormal inspection
vibration or noise?
Power Aretheinputand |Measure
voltage output voltages | voltages
normal? betweenR/S/ |Referto . .
T-phases in. N Digital multimeter
. —————— |tester
theinverter  |pageooo
terminal
block.
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Maintenance

Inspection Inspection Inspection

Inspection

Inspection . :
P Inspection details

area item method standard equipment
Smoothing |Isthere any Visual No abnormality | -
capacitor leakage fromthe | inspection
Input/Output inside?
circuit .
Is the capacitor
swollen?
Coolingfan |Isthere any Turnoffthe | Fanrotates -
abnormal systemand | smoothly
Cooling vibration or noise? | check
system operation by
rotating the
fan manually.
Measuring | Is the display value | Check the Checkand Voltmeter, ammeter,
_ device normal? display value | manage etc.
Display onthe panel. |specified
values.
All Is there any Visual No abnormality | -
abnormal inspection
vibration or noise?
ooy Is there any Check for
abnormal smell? overheating
or damage.

10.1.2 Annual Inspections

Inspection

area
Input/Output
circuit

Inspection
item
All

Inspection details

Megger test
(between
input/output
terminals and and
earth terminal)

Inspection

method
Disconnect
inverterand
short
R/SIT/UNIW
terminals, and
then measure
from each
terminal to the
ground
terminal using
a Megger.

Judgment
standard

Must be above 5
MQ

Is there anything

loose in the device?

Tighten up all
screws.

Is there any evidence

Visual

No abnormality

Inspection
equipment
DC 500V Megger

—
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Maintenance

Inspection Inspection  Inspection details Inspection Judgment Inspection
area item method standard equipment
of parts inspection
overheating?
Cable Are there any Visual No abnormality |-
connection | corroded cables? inspection
s Is there any damage
to cable insulation?
Terminal  |Isthere any Visual No abnormality |-
block damage? inspection
Smoothing | Measure Measure with | Rated capacity | Capacity meter
condenser | electrostatic capacity meter. | over 85%
capacity.
Relay Is there any Visual No abnormality |-
chattering noise inspection
during operation?
Is there any damage | Visual
to the contacts? inspection
Braking Is there any damage | Visual No abnormality |Digital
resistor from resistance? inspection multimeter /
anaog tester
Check for Disconnect one | Must be within
disconnection. sideand +10% of the
measure with a
rated value of
tester. the resistor.
Control Operation | Check for output Measure Balance the Digital
circuit check voltage imbalance | voltage voltage multimeter or
Protection while the inverteris | betweenthe between DC voltmeter
circuit in operation. inverter output | phases: within
terminal U/V/ |4V for 200V
W. series and
within 8V for
400V series.
Isthereanerrorin | Testthe The circuit must
the display circuit inverterouput | work according
afterthe sequence |protectionin  |tothe sequence.
protection test? both short and
open circuit
conditions.
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Maintenance

Inspection

Inspection

Inspection details

Inspection

Judgment

Inspection

area item method standard equipment
Cooling Coolingfan |Areany ofthefan | Checkall No abnormality |-
system parts loose? connected
parts and
tighten all
SCrews.
Display Display Is the display value | Checkthe Specifiedand | Voltmeter,
device normal? command managed values | Ammeter, etc.
value onthe must match.
display device.

—
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Maintenance

10.1.3 Bi-annuallnspections

Inspection Inspection  Inspection details Inspection Judgment Inspection
area item method standard equipment
Motor Insulation | Megger test Disconnect the | Must be above 5 | DC 500V Megger
resistance | (betweentheinput, |cablesfor MQ
output and earth terminals U/V/
terminals). W and test the
wiring.

® Caution

Do not run an insulation resistance test (Megger) on the control circuit as it may result in damage to
the product.

10.1.4Real Time Clock (RTC) Battery Replacement

The Haoo inverter is equipped with a separate battery to power the built-in real time clock (RTC). If the
battery is depleted, turn off the inverter and replace the battery. The RTC battery is installed on the
inverter's 1/O board.

Refer to the installation procedures on pageooo to replace the RTC battery.

5.5~30kW(3 Phase)

=
=,
=
—
D
=3
Q
>
(]
(¢~

LSis p




Maintenance

37~90kW(3 Phase)

@ Caution

*  When replacing the RTC battery, use insulated tools to prevent electric shock, as the battery is
installed on the inverter’s circuit board.

+ Before opening the inverter’s cover to replace the battery, ensure that the inverter is turned off. and
DClink voltage has dropped to a safe level. The inverter may hold a high voltage electric charge long
after the power supply has been turned off. (For more information, refer to xxx on page xxx).

10.2 Storage and Disposal

10.2.1 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
00000000000 0N page 00).
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* When storing the product for a period longer than 3 months, store it between 10°Cand 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.

* Donotallow 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.

10.2.2Disposal

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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Technical Specification

11 Technical Specification

11.1 Input and Output Specifications
Three Phase 200V(5.5~18.5kW)

Model DOO0OH100—2000 ‘ 0075 ‘ 0110
HP 7.5 10 15 20 25
Applied Motor
kw 5.5 7.5 1 15 18.5
Rated Capacity(kVA) |8.4 11.4 16.0 213 26.3
Rated Rated Current(A) 22 30 42 56 69
output | Output Frequency 0~400Hz
Output Voltage(V) 3-Phase 200~240V
Working Voltage(V) 3-Phase 200~240VAC (-15%~+10%)
Rated
- +10
i Input Frequency 50~60Hz(+5%)
Rated Current(A) 23.7 32.7 46.4 62.3 77.2
Weight(kg) 3.3 3.3 3.3 4.6 71

* The standard motor capacity is based on a standard 4-pole motor.

* The standard used for 200V inverters is based on a 220V supply voltage, and for 400V inverters
is based on a 440V supply voltage.

* Therated output current is limited based on the carrier frequency set at CON-04.
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Technical Specification

Three Phase 400V(5.5~22kW)

Model 00O0O0H100—4000 ‘ 0055 ‘ 0075 ‘ 0110 ‘ 0150
HP 7.5 10 15 20 25 30
Applied Motor
kw 5.5 7.5 11 15 18.5 22
Rated Capacity(kVA) 9.1 12.2 18.3 23.0 29.0 343
Rated Rated Current(A) 12 16 24 30 38 45
output Output Frequency 0~400Hz
Output Voltage(V) 3-Phase 380~480V
Working Voltage(V) 3-Phase 380~480VAC(-15%~+10%)
Rated input | Input Frequency 50~60Hz(+5%)
Rated Current(A) 12.2 17.5 26.5 33:4 42.5 50.7
Weight(kg) 3.3 3.4 4.6 4.8 7.5

* The standard motor capacity is based on a standard 4-pole motor.

* The standard used for 200V inverters is based on a 220V supply voltage, and for 400V inverters
is based on a 440V supply voltage.

* Therated output current is limited based on the carrier frequency set at CON-o04.
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Technical Specification

Three Phase 400V(30.0~90.0kW)

Model OOOOH100—4000 ‘0300 ‘0370 0450 0550 ‘0750 0900

HP 40 50 60 75 100 120
Applied Motor
kW 30 37 45 55 75 90
Rated Capacity(kVA) 46.5 571 694 820 | 1082 | 1288
Rated Rated Current(A) 61 75 91 107 142 169
output Output Frequency 0~400Hz
Output Voltage(V) 3-Phase 380~480V
Working Voltage(V) 3-Phase 380~480VAC(-15%~+10%)
Rated
input Input Frequency 50 ~ 60Hz(+5%)
Rated Current(A) 69.1 69.3 84.6 100.1 |133.6 160.0
Weight(kg) 26 35 35 43 43

* The standard motor capacity is based on a standard 4-pole motor.

* The standard used for 200V inverters is based on a 220V supply voltage, and for 400V inverters
is based on a 440V supply voltage.

* The rated output current is limited based on the carrier frequency set at CON-04.
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Technical Specification

11.2 Product Specification Details

Items ‘ Description

Control Controlmethod | V/F control, Slip compensation.
Frequency Digital command: 0.01 Hz
settings power Analog command: 0.06 Hz (60 Hz standard)
resolution
Frequency 1% of maximum output frequency
accuracy
V/F pattern Linear, square reduction, user V/F
Overload capacity | Rated current: 120% 1 min
Torque boost Manual torque boost, automatic torque boost
Operation type Select key pad, terminal strip, or communication operation
Frequency settings | Analog type: -10~10V, 0~10V, 4~20mMA
Digital type: key pad, pulse train input
Operation function |« p|p control * Up-down operation
* 3-wire operation » DCbraking
* Frequency limit * Frequencyjump
* Second function * Slip compensation
* Anti-forward and reverse * Automatic restart
direction rotation «  Automatic tuning
» Commercial transition «  Energy buffering
*  Speedsearch *  Flux braking
* Power braking «  EnergySaving
. » Leakage reduction
Operation Input | Multi
P function Select PNP (Source) or NPN (Sink) mode. Functions can be set
terminal | @ccording to IN-65- IN-71 codes and parameter settings.
(7EA) . F d directi : N .
P1-P7 orward direction operation |«  Reverse direction operation

* Reset * Externaltrip

* Emergency stop * Jog operation
*  Multi step speed frequency-

high/med/low

Multi step acc/dec-
high/med/low

* DChbraking during stop Second motor selection

* Frequency increase * Frequency reduction

e 3-wire * Fixanalog command

* Select acc/dec/stop frequency

¢ MMC Interlock .
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Technical Specification

ltems ‘ Description

operation Pre Heat
*  PumpCleaning
e  RTC(Time Event)
Pulse train | 0~32kHz, Low Level : 0~0.8V, High Level : 3.5~12V
Multi
function
open Less than DC 26V, stomA
collector
terminal .
Multi Fault (;Utpu;c ind In\fcertfr N.O.: Less than AC 250V 2A, DC
function | OPeration status outpu 30V, 3A
relay N.C.: Less than AC 250V 1A, DC
Output terminal 30V 1A
Utpu Analog Lessthan AC 250V, 5A
output Lessthan DC 30V, A

Pulse train | 0~12Vdc(o~20mA): Select frequency, output current, output
voltage, DC terminal voltage and others

Multi
function
open Maximum 32kHz, 0~12V
collector
terminal
* Overcurrent trip * Overvoltage trip
* External signal trip * Temperature sensor trip
*  ARMshortcircuit currenttrip |*  Inverter over heat
*  Overheattrip * Optiontrip
* Inputimagingtrip * Outputimaging trip
* Ground trip * Inverter overload trip
* Motor over heat trip * Fantrip
Protection Trip * 1/Oboard link trip * Low vo_ltage trip during
function +  No motortrip operation
* Parameter writing trip * Lowvoltage trip
* Emergency stop trip * Analoginputerror
+  Command loss trip * Motor overload trip
* External memory error *  Pipe brokentrip
* CPUwatchdog trip * Keypad command lost trip
* Motorunder load trip *  Dampertrip
* Level Detect trip

-
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Technical Specification

Description

*  MMClInterlock trip
* PumpCleannig trip

Command loss trip alarm, overload alarm, normal load alarm,
inverter overload alarm, fan operation alarm, resistance braking

Alarm - .
rate alarm, Capacitor life alarm, Pump Clean alarm, Fire Mode
Alarm, LDT Alarm
Instantaneous Less than 8 ms: Continue Operation (must be within the rated
blackout 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)
structure (UL Enclosed Type 1 is satisfied by conduit installation option.)
Ambient -10°C—50°C (2.5% current derating is applied above 40°C)
temperature No ice or frost should be present.
Working under normal load at 50°C (222°F), it is recommended
Structure/ that less than 75% load is applied.
working Ambient humidity | Relative humidity less than go% RH (to avoid condensation
environment forming)
Storage -20°C-65°C (-4~149°F)
temperature.

Surrounding
environment

Prevent contact with corrosive gases, inflammable gases, oil stains,
dust, and other pollutants (Pollution Degree 2 Environment).

Operation
altitude/oscillation

No higher than 3280ft (1,000m). Less than 5.9m/sec” (0.6G).

Pressure

70-106 kPa
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Technical Specification

11.3 External Dimensions(IP 20 Type)

5.5~30kW(3-phase)

e |13
B % 3
§
\
H2
!
o -
= J
W2 ; Units: mm
HL Hz H3 D1 A B )
0055H100-2 160 |137 232 216.5 |12.5 181 5 5 -
0075H100-2 160 |137 232 216.5 |12.5 181 5 5 -
3-phase
00V 0110H100-2 160 |137 232 216.5 |12.5 181 5 5 -
0150H100-2 180 |157 290 2737 |12.5 2053 |5 5 -
0185H100-2 220 [193.8 |350 331 14 223.2 |6 6 -
0055H100-4 160 |137 232 216.5 |12.5 181 5 5 -
0075H100-4 160 |137 232 216.5 |12.5 181 5 5 -
0110H100-4 160 |137 232 216.5 |12.5 181 5 5 -
0150H100-4 180 |157 290 273.7 |12.5 2053 |5 5 -
0185H100-4 180 |157 290 273.7 |12.5 2053 |5 5 -
3-phase |0220H100-4 |220 |[293.8 350 331 14 2232 |6 6 -
400V |0300H100-4 [220 [193.8 350 331 14 2232 |6 6 -
0370H100-4 275 | 232 450 428 17 284 7 7 -
0450H100-4 325 | 282 510 486 17 284 7 7 -
0550H100-4 325|282 510 486 17 284 7 7 -
0750H100-4 325 |275 550 524 19 309 9 9 -
0900H100-4 325 |275 550 524 19 309 9 9 .
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' I

37~90kW(3-phase)

A
Iq *@l

oo55H100-2 630 |5.39 9.13 852 |049 |7.13 0.20 |0.20 |-

0075H100-2 6.30 |539 9.13 8.52 0.49 7.13 0.20 0.20 -
0110H100-2 6.30 |5.39 9.13 8.52 0.49 7.13 0.20 |0.20 -
0150H100-2 7.09 |6.18 11.42 [10.78 |0.49 8.08 0.20 0.20 -

3-phase
200V

0185H100-2 8.66 |7.63 13.78 |13.03 |0.55 8.79 0.24 |0.24 -

oossH100-4 630 |5.39 9.13 852 |049 |[7.13 0.20 |[0.20 |-

0075H100-4 6.30 |5.39 9.13 8.52 0.49 7.13 0.20 0.20 -
0110H100-4 6.30 |5.39 9.13 8.52 0.49 7.13 0.20 0.20 -
0150H100-4 7.09 |6.18 11.42 [10.78 |0.49 8.08 0.20 0.20 -
0185H100-4 7.09 |6.18 11.42 [10.78 |0.49 8.08 0.20 0.20 -
3-Phase | 0220H100-4 8.66 |7.63 13.78 |13.03 |0.55 8.79 0.24 0.24 -
400V |0300H100-4 |8.66 |7.63 13.78 |13.03 |0.55 8.79 0.24 |0.24 -
0370H100-4 10.83 |9.13 17.72 |16.85 |0.67 1118 |0.28 0.28 -
0450H100-4 12.80 |11.10 20.08 |[19.13 |0.67 1118 |0.28 0.28 -
0550H100-4 12.80 |11.20 [20.08 |19.13 |0.67 1118 |0.28 0.28 -

0750H100-4 12.80 (10.83 |21.65 |20.63 |o0.75 12.17 |0.35 0.35 -
0900H100-4 [12.80 |10.83 |[21.65 |20.63 |0.75 12.17 |0.35 0.35 -




Technical Specification

11.4 Peripheral Devices

Compatible Circuit Breaker, Leakage Breaker and Magnetic Contactor Models (manufactured

by LSIS)
Product (kW) Circuit Breaker \ Leakage Breaker Magnetic Contactor
Rated Rated Rated
Mode Current Mode Current Mode Current
. 0 EBS 53¢ (o] )
55 5 53 5 MC-40a 4
7.5 60 EBS 63c 60
3-Phase TD125U
11 100 100 MC-5oa 55
200V EBS 103c
15 100 100 MC-65a 65
18.5 TS250U | 150 EBS203c | 200 MC-130a |130
. 0 o 2
S5 > EBS 33C E MC-32a 3
75 50 30
11 60 EBS 53¢ 50 MC-40a 40
15 TD125sU |80 EBS 63c 60 MC-5oa 55
18. 100 100 6
S MC-65a |2
3-Phase 22 125 EBS103c |[125
4ooV 30 125 125 MCio0a |105
37 175 200 MC-130a |130
45 TS250U | 225 EBS203c 225 MC-150a  |150
55 250 250 MC-185a |18
00 00 MC-225a |22
e TS4o0U [ EBS403C [ > >
90 350 350 MC-330a  |330

Maximum allowed prospective short-circuit current at the input power connection is defined in IEC
60439-1 as 100 kA. The drive is suitable for use in a circuit capable of delivering not more than 100 kA
RMS at the drive’s maximum rated voltage.
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11.5 Fuse and Reactors Specifications

AClInput Fuse ACreactor DC Reactor
Products(kW) Inductance Inductance
Current(A) | Voltage(V) (mH) Current(A) (mH) Current(A)
55 50 0.43 24 0.93 25
75 63 0.31 33 0.73 32
SPIEES 1 80 0.22 6 0 0
200V . 4 23 >
15 100 0.16 62 0.32 62
18.5 125 0.13 77 0.29 8o
5.5 32 1.56 13 3.56 13
7.5 35 1.16 17 2.53 18
11 50 0.76 27 1.64 26
15 63 600[V] 0.61 33 1.42 33
18.5 70 0.48 43 0.98 42
3-Phase 22 100 0.40 51 0.88 50
400V 30 0.29 69
125
37 0.29 69
160 0.2 8
5 * > Built In
55 200 0.20 100
75 250 0.15 34
90 350 0.13 160
O Caution

Use Class H or RK5 UL Listed Input Fuse and UL Listed Breaker Only. See the table above For the Voltage
and Current rating of the fuse and the breaker.
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Technical Specification

11.6 Terminal Screw Specification

Input/Output Termianl Screw Specification

Product(kW) ‘ Terminal Screw Size Screw Torque(Kgf-c m/Nm)
5.5 7.1~12.2/0.7~1.2
7-5
3-Phase ” Mg, 2.1~6.1/0.2~0.6 24.5~31.8/2.4~3.1
200V
> 6~38.2/3~3.8
0.6~38.2/3~3.
18.5 M6 30573821373
55 My,
7.5 7.1~12.2/0.7~1.2
11
15
Mg 30.6~38.2/3~3.8
18.5
3-Phase 22
400V 30
61.2~91.8/6~
37 M8 91.8/6~9
45
55
e Maio 89.7~122/8.8~12
90

Control Circuit Terminal Screw Specification

Terminal ' Terminal Screw Size Screw Torque(Kgf-cm/Nm)
P1~P7/CM/VR/V1/12/AO/Q1/EG/ | M2 2.2~2.5/0.22~0.25
24/TI[TO/SA,SB,SC/S+,S-,5G

A1/B1/Ca 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 600V, 90°C rating for the power terminal wiring, and 300V, 75°C rating for
the control terminal wiring.
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11.7 Braking Resistor Specification

Product(kWw) Resistor(Q) ‘ Rated Capacity(W)
5.5 25 600
7-5 20 750
SHPIEES 1 1 1200
200V >
15 10 1500
18.5 8 2000
5.5 100 600
7:5 80 750
11 5o 1200
15 40 1500
18.5 30 2000
3-Phase 22 25 2400
4ooV 30 20 3000
37 15 3700
45 12 4500
55 10 5500
75 8 7500
90 6 9000

The standard for braking torque is 150% and the working rate (%ED) is 5%. If the working rate is
10%, the rated capacity for braking resistance must be calculated at twice the standard.
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Technical Specification

11.8 Inverter Continuous Rated Current Derating

Derating by carrierFrequency
The continuous rated current of the inverter is limited based on the carrier frequency. Refer to the
following graph.

<200[V], 5.5[kW]~18.5[kW], 400[V] 5.5~30[kW] Current Derating Rate>

Rated current [%]
A

100%

DR1%
DR2%

‘ ‘ | . Switching
£, cer f.. f..n  frequency
<400[V] 37~90[kW] Current Derating Rate >
Rated current [%]
A
100%
DR2%
: ; . Switching
[ fomax " frequency
Unit 200V 4ooV
5.5~18.5kW  5.5~18.5kW  22~30kW \ 37~55kW  75~90kW
fs,def kHz 3 3 3 3 3
fs,c kHz 8 8 8 - -
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. | Unit 200V 4ooV
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)

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%
i ; . Presseure
200[V] 240[V] 264[V] = voltage
380[V] 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 40°C. The inverter must be operated at less than 75%

of its rated capacity when the ambient temperature is above 50°C.
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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.

Product Name LSIS Standard Inverter LR i Eee))

Model Name LSLV-H1o00 Warranty Period

Name
(or company)

Customer Info

Address

Contact Info.

Name

Retailer Info 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.lIsis.biz for detailed service information.
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Certification

498

LSis

EC DECLARATION OF CONFORMITY

We, the undersigned,
Representative: LSIS Co., Ltd.
Address: LS Tower, Hogye-dong, Dongan-gu,
Anyang-si, Gyeonggi-do 1026-6,
Korea
Manufacturer: LSIS Co., Ltd.
Address: 181, Samsung-ri, Mokchon-Eup,
Chonan, Chungnam, 330-845,
Korea

Certify and declare under our sole responsibility that the following apparatus:

Type of Equipment: Inverter (Power Conversion Equipment)
Model Name: LSLV-S100 series
Trade Mark: LSIS Co., Ltd.

conforms with the essential requirements of the directives:

2006/95/EC Directive of the European Parliament and of the Council on the
harmonisation of the laws of Member States relating to Electrical Equipment designed
for use within certain voltage limits

2004/108/EC Directive of the European Parliament and of the Council on the
approximation of the laws of the Member States relating to electromagnetic
compatibility

based on the following specifications applied:

EN 61800-3:2004
EN 61800-5-1:2007

and therefore complies with the essential requirements and provisions of the
2006/95/CE and 2004/108/CE Directives.

Place: Chonan, Chungnam,
Korea

2| 94( 20/2. 2/ }.Q( m@;i

Mr. In Sik Choi_/_General Manager
(Full name / Position)

LSS
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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.

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.

-
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Index
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[AUTOTKEY ....cvieirieeirieeireieireiereeereeeeseeeeseeseees 41 .
[DOWN KEY e 4 Aterminal (Normally Open) ... 14
[ESCIKEY .ot 41 ALJCABALEMMIN] wvvrrreoerrsrsresesrsrsroe 30
[HANDIKEY ..eooooeeeeeeeeeeeeeeeesecccceeeeeeeeeeeesessses 41 AC power input terminal ............. Referto R/S/T
[LEFTTKEY eeeeeeeerereceeerereneesesereseseesereseneeserenenas 41 terminal, Refer to R/S/T terminal
[MOdETKEY ..t 41 ACC/DEC PALLEIN ..o, 64
[MULTITKEY vt 41 ACC/DEC PALLEIMN ... 97
[OFF]KEY vt seneeserenena 41 Acc/Dec pattern
[PROG/ENLTKEY covvvvvvvvernvcinnnnnnns 41 lin€ar PAttErn .......cc.ecvveerveeeresiseeeesisiens 97
[RIGHTTKEY ..ottt 41 Acc/Dec pattern
[UPTKEY ..ot 41 S-CUIVE PALLEN..oooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 97
Acc/Dec reference. ... cerereececrreseeeerenenes 93
1 Delta Freq ..o 92
11 Installation Considerations ... s MaX Freq ...covvvrreriirrierie s 92
Acc/Dec reference frequency
RaMPTMOdE ... 91
2
Acc/Dec reference frequency ........cccoeevereenenee g1
2 5qUare reduCion.......c.eveceeererereeseeereneseeisenenas 64 ACC/DECSEOP ..t 99
24 terminal ..o 30,31 Acc/Dec time
2™ Motor Operation .....c.oevreneneneneneneneneneene 205 Acc/Dec time switch frequency .................. 95
2" Operation mode configuration via multi-function terminal.. 93
2™ command SoUrCe.......ooovvveeeveeeeeeeeeeeee. 113 Maximum frequency .........vveenerneeneenen. g1
Shared command (Main Source) .............. 113 operation freqUENCY.......ooveeererereerereneens 92
Shared command (Main Source)) ............. 113 ACC/DECHIME ...t 91
2™ Operation Mode........cccoveeeererenrernrerenens 113 accumulated electric energy initialize .......... 218
Add User group
3 UserGrp SelKey ..., 215
ADV(advanced)........ccoceeveeeeeereeeeeeeeee e, 48
3-Wire Operation ..., 126 Advanced function group.................. referto
ADV/(advanced) function group
4 analog frequency hold
4-pole standard MOtOF o....... 425, 426, 427 Analog Hold........ccoiicrcrecnecn 82
analog frequency hold .........occcvcncnicnicnnes 82
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analog input

[2 current iNPUL ..o 78
12 voltage iNpUL........c.occecircreerccrccce 79
TIPUISE INPUL ..t 8o
V1voltage inPUL ..cceeeereeereerereesereeeeees 72
aNAlOG INPUL ...cvrrctctee s 29, 48
analog input selection switch(SW2) ............... 79
analog input selection switch(SW4) ........c.c...... 27
analog output
PUISE OULPUL......cevrierecrreeeieeineeieceeeene 244
voltage and current OUtPUL........covcecvniennes 242
aNalog OULPUL......c.cueuririccrrece s 30
AO terMINal ... 30
AnalogOutput ..o, 242
analog output selection switch(SW5)..... 27, 242
Anti Hunting Regulation...........cccccvvniiinnnn. 193
Anti-hunting Regulation...........cccccovvniiinnnen. 193
AO terminal......ccveveceeerrencerr e 30, 242
analog output selection switch(SWs) ......... 27
AP1(Applicationafunction group) .........c.ce..... 370
AP2(Application2function group).................. 375
AP3(Applicationzfunction group) .........cccc..... 379
Application1 7|6 & ..o, 48
Application2 715 & ..., 48
Application3 718 & ..., 48
ARM short current fault trip ......... Referto Over
Current?
ASCI COAE . 296
asymmetric ground POWET .........c.cveeureeerneeennes 33
asymmetric ground structure
EMCAIIEr...ecveveeecteeeee e 33
asynchronous communications system....... 284
autorestart settings........cccocvvcciiinicicnnen, 201
auto torque boost
auto torque boost 1........ccveeeneeeerieceniiennes 104
AUtO tOrquE BOOSE .....cvueeeeeeeeerereereeeesies 103

auto torque boost

QUEO TUNING ..o 178
aUto torque booSt T.......cvuvverreereeeeerrerrerneenen. 104
AULO tUNING ..o 178

AlI(rotating) «...ceeeeeeereeeereereserreseseseeeeeeeeene 179

Y| 7= 14 T 179

default parameter setting.........cccoeeveereenee. 179
AUtO-tUNNING.....cic e 178
Aux Motor PID Compensation ...........c.c.ceue. 238
auxiliary frequency

€onfiguration ..........cccveneneneecescneneeneenes 118
auxiliary frequency ... 118
auxiliary frequency

MaiN reference ..., 118
auxiliary frequency

auxiliary reference ......cooccvcnecnicnicnnes 118
auxiliary frequency

auxiliary frequency reference configuration

............................................................... 118
auxiliary frequency

auxiliary reference gain .......cccoveecvecenecenes 119
auxiliary frequency

final command frequency calculation...... 120

B
B terminal (Normally Closed)..........cccoveveueeee. 114
BACNET ..ot 286, 317

communication standard .........c.ccccceerenenee 317

defiNing ...oceeereeereeereeree e 317

o] oJ1<Tai il Y/ F=T o F O 321

protocolimplement .......ccooereenicnicnnes 319

Quick Communication Start ..........ccccee..... 317
BACnet Analog Input object.........ccccovverunnne. 323
BACnet Analog Value Object.........ccocrueuee. 322
BACnet Binary Input object........c.ccoveiurennen. 324
BACnet BinaryValue object ..........ccoveeurennen. 322
BACnet Data Link Layer .......cccoovcveverrenenene 320
BACnet Error Massage ........cccovveevecvevnccnnnen 326
BACnet MAC ID/Sevice Object Instance....... 320
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BACnet Max Master Property ........c.ccoeueue. 320 Braking ResistorSpecification................... 436
BACnet MultiState Input object..........cccveeunee 325 Braking resistor braking rate warning .......... 283
BACnet MultiState object ..........cccccoueneuneenee 322 braking resistors...........ccccnerenernecenceneereeneans 14
BACnet Object o] goT-To [or= 1 O 293

ANAIOG.... i 322 built-in communication ............ Referto RS-485

ANBIOGINPUL v 323 BX s 283, 408

Binary ..o 322

Binary INput ... 324 C

ErrMassage .......covvevererenenenenenesenesenenenenens 326

Y 0] 4] - 322 CabIE e 10, 21, 23, 27

MultiState INPUL ..o 325 (7] <Tat i [o] o [ 10, 21, 23, 27
BACnet parameter setup .......coceeveeeereeeereenenee 317 shielded twisted pair ........cccoeverevereeerercenee. 37
BACNEL Protocol .....ccoceveeerereerereerereeeereeereeeines 317 signal(control) cable specifications........... 11
BAS(Basic FUNction group) ..........ceeveeeeneeeenee 333 Cable
BAS(BASIC group) .....ceceeeeeemeerererneeesessreeneenenees 47 Ground Specifications...........cocouverrerenennn. 10
Basic configuration diagram.......................... 14 Power I/O Cable Specifications................... 10
Basic group . Refer to BAS(Basic function group) cabletie ..o, 31
basic Operation...........eveneeeerereneeeneeeneeeens 40 CAP.WANING ..ceeeeerrieeirieeineeereee e 411
battery replacement.........cccocevvenccrreneceen. 422 Capacitor lifetime warning ..........ccovecneennee 283
2 ]T0To) T TR 29,75 carrier frequency
bit factory default.............cocovevccninnene. 205

DIt (OFf) e 114 carrier freQUENCY ......oceuvevereecerrereeee e 203

o)1 (@ ) T 114 carrier frequency

o] 1E=1u 41 o FO T 114 derating.....cveeeernee s 437

multi-function output setting..........ccc..... 252 charge indicator ........ccocovvenccieirenenee 20, 407, 413
biti14 charge [amp....c.ocvencnceccc e 20
bit Circul PUMP(MCB) ... 403

multi-function input setting.........c.ccccveeeene. 114 Cleaning ..o 418
bit CleanRPTEIT ..o 409

speed search setting .........coceveeeereeeeneeennes 198 CleanRPTEM THP cvoveveeerereeeree s 282
bit CMEerMinal...co e 29,31

speed search configuration ............c.c...... 202 COM(Communication function group) .......... 48
bit command

stall prevention..........cveveneeneeeneens 264 CONFIGUIALION ....oeeeeieecrereee e 84
brake resistor........cooerreneeeerreneee e 24 COMMANG oot 84
brake Unit.......ccceeeeieieeeeeeceee e 241 Command
braking resistance CMA SOUICE ... 85

braking torque ... 436 command source
Braking Resistor KEYPA.....ceierirereceeirrereeie e 85
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Command source

fwd/rev command terminal........ccooovenen..... 85
RS-485. e 87
run command/rotational direction
CONfIGUIALION. .....eueeeececieeceiseiseeceeae 86
commercial power source transition............ 207
commercial power source transition ......... 207
common terminal............ Referto £G terminal
Commpatible Common Area Parameter......301
COMMUNICALION ...cvveiereereeeese e 284
BACNET.....oiicre s 317
command loss protective operation......... 288
communication address ..........cceeeervreenn. 298
communication line connection............... 285
communication parameters.................... 285
communication speed ..........cooeerrerinenns 286
communication standards...........c.cccu...... 284
MEMOIY MAP eeeeereenreeererenseneseresesseesrerenss 290
T 284
saving parameters defined by
COMMUNICALION. ...veviieieieereeeee e 289
setting virtual multi-function input .......... 289
Communication function group ............ Referto
COM(communication function group)
Communication System Configuration........ 284
Compressor(MC1)......coceerererererererererererenerenas 398
CON(control function group) .........ccveeeereerenees 48
config (CNF) Mode......couvevieeeneeeenieeeniieireiennes 218
Config MOAE ....cuceeeeeeereereeeree e 393
Config MOde(CNF).....ccveeireeirecreereeireene 394
configuration Mode ... 47
Considerations for the installation
AIrPressure........ccveeeeneeisneeeseseeeseens 5
Altitude/Vibration ........cccoveeeervenrnnrrenees 5
Ambient HUMIdity ..o 5
Environmental Factors.........cocooeevvencrinnnn. 5
Considerations for the installation
Ambient Temperature .........oveeveerecerennn. 5
Constant Torque(MGC7).....ccvvererererererererenenenas 406

contact
A CONEACE ... 268
Beontact.......ooi 268
Control group ..... Refer to CON(control function
group)
control terminal board wiring........................ 27
cooling fan
fan Operation accumulated time.............. 256
fan Operation accumulated time
iNtialization .......covvvvvrs s 256
cooling fan control .........covevevcnecnecnencnnes 208
cooling fan malfunction.........cccccovecnecrnennnn. 275
Cooling TOWEr(MC4) ...eeeeeeirereieeirirereieine 402
CPUWatch Dog fault trip ...ccveeeereeeereeeireecines 283
CUISOT KEYS....evieieeeireee et 41
D
DaMIPer ... 158
Damper ErrTrip....... Referto Damper Err Trip
Damper ErrTrip .o 282
DB resistor
braking resistor CircUit..........ccccocnerreuneenee 272
DBWarn Y0ED.......ccccoeveeinrrcierreeenenes 272
DBWarn %ED ........ 410, Referto DBWarn %ED
DC braking afterstart ........cccocovererenrereneerennn. 106
DC braking after stop........ccocoveveerecencneeneenee. 107
DC braking frequency ........ccccveenecneeniecnnee 107
DClink voltage ..o 116
DecValveRamp .......covevcnecnecnicinecneennee 167
delta WiriNg .....cveeeereeereeecre e 33
derating ..........coocveereecenenee e 205
Derating.....ccooeeerneetrre e 437
Digital OUtPUL........cccvveerreereereeereenee 246, 247
dISPlaY .....ceeeiecireerere 42
COMMANG SOUICE.....cuererererereeererenseeerereeenes 42
frequency reference .......cooveecveecneccnenanes 42
operation Mode........coeneerneecrneecnieerneennes 42
rotational direction.........c.ccceeeeeeveeeeeeeeeeeene. 42
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Drive group.............. Refer to DRV(Drive group)
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Dwell Operation ..........cucevreneeenneneseenenenas 129
Dwell Operation
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Dwell Operation

acceleration DWell......ccoovvvvvvevencninineneieene, 129
Dwell Operation
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Dynamic Braking (DB) Resistor Configuration

..................................................................... 272
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earth leakage breaker.........covievnnicininn. 416
Easy Start On.......cvvvvvevrrrsrrssrseees 217
EEP ROM EMPLY..cocvciceeee 210
EGterminal .....coooereeerrccersecce e 30
electronic thermal overheating protection (ETH)

.................................................................... 258
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disable ... 33
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energy saving operation............cccovvvnenene 196

automatic energy saving operation.......... 197
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EITOF COTE ..o 296
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FE(frame €rror) ....oveeev v seeeseeeee e 296
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IF(illegal function) .........coeereereeceeereeneeneenens 296
WM(write mode error) ........ccoveeeveeerveeen. 296

ETHReferto electronic thermal overheating

protection (ETH)
E-Thermal......ooocrrierecce e 282
E-Thermal......ccooiieiieceeceec e 408
Exhaust Fan(MC3).....ccccvrrrenennenininininieienennnas 400
external 24V power terminal........... Referto 24

terminal
External Trip...ocvevererecrrereeee e 282, 408
external trip signal........cccovernnccnncnicinn. 267

F

Fan Exchange

Fan Exchange Waming .........cccccoveeneuneenee. 411
Fan exchange warning..........c.ceceeeceneneeneene. 283
Fan fan life estimation

fan replacement leVel ... 281
fan life estimation .........cccoeeveeneereennecenes 281
fan time 281

Fan operation warning .........c.coccovevvreeennennee 283
1= 0 | o T 275
FaNTIIP v 282, 409
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FanWarning .......cccoveeevnrneieeneneeene 283, 410
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AU e 282
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Installation Flowchart ...........cccocooveee... 12 [MULTT] ley Status......cccooooimvvvvvvrrnrnnnnrssses 43
installation............occoeeeeeeeeeeeeeeeeeeeeeeeeeees 12 [OFFTKEY oo 41
installation [PROG [ENt] K&Y...oovreeereeirererenerrereereeirenenes 41
153 20 [RIGHTTKEY wovveereresns 41
Installation [UPTKEY ettt 41
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