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Preface

The F510 product is an inverter designed to control a three-phase induction motor. Please
read this manual carefully to ensure correct operation, safety and to become familiar with
the inverter functions.

The F510 inverter is an electrical / electronic product and must be installed and handled by
gualified service personnel.
Improper handling may result in incorrect operation, shorter life cycle, or failure of this

product as well as the motor.

All F510 documentation is subject to change without notice. Be sure to obtain the latest
editions for use or visit our website at http://industrialproducts.teco.com.tw/.

Available Documentation:
1. F510 Start-up and Installation Manual
2. F510 Instruction Manual
Read this instruction manual thoroughly before proceeding with installation, connections

(wiring), operation, or maintenance and inspection.

Ensure you have sound knowledge of the inverter and familiarize yourself with all safety
information and precautions before proceeding to operate the inverter.

Please pay close attention to the safety precautions indicated by the warning A and

caution A symbol.

. Failure to ignore the information indicated by the warning symbol
A Wammg may result in death or serious injury.

Failure to ignore the information indicated by the caution symbol
& Caution may result in minor or moderate injury and/or substantial property
damage.
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Chapter 1 Safety Precautions

Users are advised to carefully read the safety precautions required in this chapter before
installing, testing and repairing the system. Any personnel injury and equipment loss
caused by illegal operation are irrelevant to the company and bear any responsibility.

1.1 Before Supplying Power to the Inverter

A Warning

» The main circuit must be correctly wired. For single phase supply use input terminals (R/L1,
T/L3) and for three phase supply use input terminals (R/L1, S/L2, T/L3). Terminals U/T1,
V/T2, W/T3 must only be used to connect the motor. Connecting the input supply to any of
the U/T1, VIT2 or W/T3 terminals will cause damage to the inverter.

A Caution

To avoid the front cover from disengaging or other physical damage, do not carry the
inverter by its cover. Support the unit by its heat sink when transporting. Improper handling
can damage the inverter or injure personnel, and should be avoided.

» To avoid the risk of fire, do not install the inverter on or near flammable objects. Install on
nonflammable objects such as metal surfaces.

» If several inverters are placed inside the same control panel, provide adequate ventilation
to maintain the temperature below 40°C/104°F (50°C/122°F without a dust cover) to avoid
overheating or fire.

» When removing or installing the digital operator, turn off the power first, and then follow the
instructions in this manual to avoid operator error or loss of display caused by faulty
connections.

A Warning

» This product is sold subject to IEC 61800-3. In a domestic environment this product may
cause radio interference in which case the user may need to apply corrective measures.

» Over temperature protection function on motor is provided, please follow the description of
control circuit terminals, and refer to the parameter group 08.

1.2 Wiring
AWarnlng

Always turn OFF the power supply before attempting inverter installation and wiring of the
user terminals.

» Always turn OFF the power supply before attempting inverter installation and wiring of the
user terminals.

»  Wiring must be performed by a qualified personnel / certified electrician.

» Make sure the inverter is properly grounded. (200V Class: Grounding impedance shall be
less than 100Q. 400V Class: Grounding impedance shall be less than 10Q.) It is required
to disconnect the ground wire in the control board to avoid the sudden surge causing
damage on electronic parts if it is improperly grounded.

> Please check and test emergency stop circuits after wiring. (Installer is responsible for the
correct wiring.)

» Never touch any of the input or output power lines directly or allow any input or output

power lines to come in contact with the inverter case.

Do not perform a dielectric voltage withstand test (megger) on the inverter or this will result

in inverter damage to the semiconductor components.

A\

Caution

The line voltage applied must comply with the inverter’s specified input voltage.

Connect braking resistor and braking unit to the designated terminals.

Do not connect a braking resistor directly to the DC terminals P(+) and N(-),otherwise fire
1-1
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may result.

Use wire gauge recommendations and torque specifications.

Never connect input power to the inverter output terminals U/T1, V/T2, W/T3.

Do not connect a contactor or switch in series with the inverter and the motor.

Do not connect a power factor correction capacitor or surge suppressor to the inverter
output.

Ensure the interference generated by the inverter and motor does not affect peripheral
devices.

1.3 Before Operation
A Warning

>

>
>

Make sure the inverter capacity matches the parameters 13-00 before supplying power.
Reduce the carrier frequency (parameter 11-01) or install the output filter to reduce the
overvoltage or oscillation at the load side and avoid damage to the motor, if the cable from
the inverter to the motor is over 80 ft (25m). A high-frequency current can be generated by
stray capacitance between the cables and result in an overcurrent trip of the inverter, an
increase in leakage current, or an inaccurate current readout.

Be sure to install all covers before turning on power. Do not remove any of the covers while
power to the inverter is on, otherwise electric shock may occur.

Do not operate switches with wet hands, otherwise electric shock may result.

Do not touch inverter terminals when energized even if inverter has stopped, otherwise
electric shock may result.

1.4 Parameter Setting

& Caution

>
>

Do not connect a load to the motor while performing an auto-tune.
Make sure the motor can freely run and there is sufficient space around the motor when
performing a rotational auto-tune.

1.5 Operation
A Warning

Be sure to install all covers before turning on power. Do not remove any of the covers while
power to the inverter is on, otherwise electric shock may occur.

Do not connect or disconnect the motor during operation. This will cause the inverter to trip
and may cause damage to the inverter.

Operations may start suddenly if an alarm or fault is reset with a run command active.
Confirm that no run command is active upon resetting the alarm or fault, otherwise
accidents may occur.

Do not operate switches with wet hands, otherwise electric shock may result.

An external emergency stop switch is enabled when parameter 08-30 is set for the run
permissive function.

It provides an independent external hardware emergency switch, which emergently shuts
down the inverter output in the case of danger.

If automatic restart after power recovery (parameter 07-00) is enabled, the inverter will start
automatically after power is restored.

Make sure it is safe to operate the inverter and motor before performing a rotational
auto-tune.

Do not touch inverter terminals when energized even if inverter has stopped, otherwise
electric shock may result.

Do not check signals on circuit boards while the inverter is running.

After the power is turned off, the cooling fan may continue to run for some time.
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& Caution

Do not touch heat-generating components such as heat sinks and braking resistors. @
> Carefully check the performance of motor or machine before operating at high speed,
otherwise Injury may result.
» Note the parameter settings related to the braking unit when applicable.
» Do not use the inverter braking function for mechanical holding, otherwise injury may result.
» Do not check signals on circuit boards while the inverter is running.

1.6 Maintenance, Inspection and Replacement

A Warning

»  Wait a minimum of 5 minutes after power has been turned OFF before starting an
inspection. Also confirm that the charge light is OFF and that the DC bus voltage has
dropped below 25Vdc. Wait a minimum of 15 minutes while inverter is over 20HP.

» Never touch high voltage terminals in the inverter.

» Make sure power to the inverter is disconnected before disassembling the inverter.

»  Only authorized personnel should perform maintenance, inspection, and replacement
operations. (Take off metal jewelry such as watches and rings and use insulated tools.)

& Caution

» The Inverter can be used in an environment with a temperature range from 14° -104°F
(-10-40°C) and relative humidity of 95% non-condensing.
» The inverter must be operated in a dust, gas, mist and moisture free environment.

1.7 Disposal of the Inverter

& Caution

Please dispose of this unit with care as an industrial waste and according to your required
local regulations.
» The capacitors of inverter main circuit and printed circuit board are considered as
hazardous waste and must not be burned.
» The Plastic enclosure and parts of the inverter such as the top cover board will release
harmful gases if burned.
Equipment containing electrical components may not be disposed of together with
K domestic waste. It must be separately collected with electrical and electronic waste
according to local and currently valid legislation.

1.8 Guaranteed liability exemption

e Loss of opportunity caused by the company's products, damage to customers of your
company or your company, damage to non-company products, or compensation for other
businesses, whether within the warranty period or not, is not covered by the company.
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Chapter 2 Model Description

2.1 Nameplate Data

It is essential to verify the F510 inverter nameplate and make sure that the F510 inverter has the

correct rating so it can be used in your application with the proper sized AC motor.

Unpack the F510 inverter and check the following:
(1) The F510 inverter and quick setting guide are contained in the package.
(2) The F510 inverter has not been damaged during transportation there should be no dents or

parts missing.

(3) The F510 inverter is the type you ordered. You can check the type and specifications on the

main nameplate.

(4) Check that the input voltage range meets the input power requirements.
(5) Ensure that the motor HP matches the motor rating of the inverter.

MODEL : F510-4010-H3F MOTOR RATING : 7.5kW
INPUT  : AC 3PH 380-480V (+10%,-15%) 50/60Hz 18.2A

OUTPUT : AC 3PH 380-480V 0-400Hz 17.5A

-«—— Inverter Model and Motor Rating
—=—— Input Power Specifications

IP20/NEMA1 —=—— Qutput Power Specifications

P/N BARCODE S/N BARCODE

TECO Electric & Machinery

Co., Ltd.

( € - Series No.
6KJ

c@us Nocont.ea | ~——— UL and CE Marks
E177007

J

2.2 Model Identification

FS10-4010-H 3 F N4

F510

Inverter €—

Series
Voltage Rating «——
2: 200V
4. 400V

Motor Rating
001: 1HP
002: 2HP
003: 3HP
005: 5HP
008 : 8HP
150: 150HP
175: 175HP
215: 215HP
535 : 535HP
800 : 800HP

4+—

Protection Class
Blank: IP0O0/IP20
N4: IP55

Noise Filter
Blank: No RFI
F: RFI Filer

Input
—»Blank: 1Ph/3Ph
v 3: 3Ph
Operator Type
H: Standard Type (LED Keypad)

C: Standard Type (LCD Keypad)
E: Enhanced Type (LED Keypad)
G: Enhanced Type (LCD Keypad)
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Inverter Models — Motor Power Rating :

200V Class
Voltage (Vac) Motor | Applied Filter Protection
& F510 Model Power | Motor _ _ Class
Frequency (Hz) (Hp) (kw) | With | without | (|p55)

F510-2001-[] 1 0.75 ©

F510-2002-] 2 15 ©

F510-2003-[] 3 2.2 ©

F510-2005-[] 5 3.7 ©

F510-2008-] 7.5 55 ©

F510-2010-[] 10 7.5 ©

F510-2015-] 15 11 ©

3ph F510-2020-] 20 15 ©
200~240V F510-2025- ] 25 18.5 ©
+10%/-15% F510-2030-[] 30 22 ©

50/60Hz

F510-2040-] 40 30 ©

F510-2050-[] 50 37 ©

F510-2060-[] 60 45 ©

F510-2075-] 75 55 ©

F510-2100-] 100 75 ©

F510-2125-[] 125 94 ©

F510-2150-[] 150 112 ©

F510-2175-] 175 130 ©
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400V Class

Voltage (Vac) Motor | Applied Filter Protection
& F510 Model Power | Motor _ _ Class
Frequency (Hz) (Hp) (kw) | With | without | |p5g)
F510-4001-[13 1 0.75 ©
F510-4001-[13F 1 0.75 ©
F510-4001-C3FN4 1 0.75 © ©
F510-4002-[]3 2 15 ©
F510-4002-]3F 2 15 ©
F510-4002-C3FN4 2 15 © ©
F510-4003-[]3 3 2.2 ©
F510-4003-[]3F 3 2.2 ©
F510-4003-C3FN4 3 2.2 © ©
F510-4005-[13 5 3.7 ©
F510-4005-[13F 5 3.7 ©
3ph F510-4005-C3FN4 5 3.7 © ©
ey, | F510-400813 75 5.5 ©
50/60Hz F510-4008-[]3F 7.5 55 ©
F510-4008-C3FN4 7.5 55 © ©
F510-4010-[13 10 7.5 ©
F510-4010-[]3F 10 7.5 ©
F510-4010-C3FN4 10 7.5 © ©
F510-4015-[13 15 11 ©
F510-4015-]3F 15 11 ©
F510-4015-C3FN4 15 11 © ©
F510-4020-[]3 20 15 ©
F510-4020-]3F 20 15 ©
F510-4020-C3FN4 20 15 © ©
F510-4025-[13 25 18.5 ©
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Voltage (Vac) Motor | Applied Filter Protection
& F510 Model Power Motor ] ] Class
Frequency (Hz) (Hp) (kw) | With | without | |p5g)
F510-4025-]3F 25 18.5 ©
F510-4025-C3FN4 25 18.5 © ©
F510-4030-[]3 30 22 ©
F510-4030-[]3F 30 22 ©
F510-4030-C3FN4 30 22 © ©
F510-4040-[]3 40 30 ©
F510-4040-]3F 40 30 ©
F510-4040-C3FN4 40 30 © ©
F510-4050-[]3 50 37 ©
F510-4050-]3F 50 37 ©
F510-4050-C3FN4 50 37 © ©
F510-4060-]3 60 45 ©
F510-4060-_]3F 60 45 ©
3ph F510-4060-C3FN4 60 45 © ©
380~480V F510-4075-[ 3 75 55 ©
+10%/-15% F510-4075-[]3F 75 55 ©
S0/60Hz F510-4075-C3N4 75 55 © ©
F510-4100-[]3 100 75 ©
F510-4100-C3N4 100 75 © ©
F510-4125-]3 125 94 ©
F510-4150-[]3 150 112 ©
F510-4175-]3 175 130 ©
F510-4215-[]3 215 160 ©
F510-4250-[]3 250 185 ©
F510-4300-[]3 300 220 ©
F510-4375-[]3 375 280 ©
F510-4425-[]3 425 317 ©
F510-4535-[]3 535 400 ©
F510-4670-[13 670 500 ©
F510-4800-[]3 800 600 ©
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Chapter 3 Environment and Installation

3.1 Environment

The environment will directly affect the proper operation and the life span of the inverter. To
ensure that the inverter will give maximum service life, please comply with the following
environmental conditions:

Protection
Protection IP20/ IP21/ NEMA 1, IPOO
Class IP55/ NEMA 12
Ambient Environment
IP20/IP21/IP55: -10°C - +40°C (14 -104 °F)
IPOO (Without Cover): -10°C - +50°C (14-122 °F)
. Enhanced type frame 5 is 50°C without de-rating.
Operating Th i ting t ture is 60°C, but it is required to derate 2% of current
Temperature e maX|mur.n.opera ing temperature is ,butiti qui 0 u
at each additional 1°C.
If several inverters are placed in the same control panel, provide a heat removal means to
maintain ambient temperatures
StOrage | o4eG . 470°C (-4 -158 °F)
Temperature

95% non-condensing

Humidity Relative humidity 5% to 95%, free of moisture.
(Follow IEC60068-2-78 standard)
Altitude: Below 1000 m (3281 ft.)

Altitude It is required to derate 1% of current at each additional 100 m.

The maximum altitude is 3000 m.
Avoid direct sunlight.
Avoid exposure to rain or moisture.
Avoid oil mist and salinity.

Installation Avo!d corrosive ]qu|d and gas. _

. Avoid dust, lint fibers, and small metal filings.
Site - 1 — . . -
Avoid electromagnetic interference (soldering machines, power machines).
Keep away from radioactive and flammable materials.
Avoid vibration (stamping, punching machines etc.).
Add a vibration-proof pad if the situation cannot be avoided.
Maximum acceleration: 1.2G (12m/s?), from 49.84 to 150 Hz
Shock Displacement amplitude : 0.3mm (peak value), from 10 to 49.84 Hz

(Follow IEC60068-2-6 standard)
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3.2 Installation

3.2.1 Installation Spaces

B When installing the inverter, ensure that inverter is installed in upright position (vertical
direction) and there is adequate space around the unit to allow normal heat dissipation as per
the following Fig. 3.2.1

5.9in. .
150mm 5.9in.
150mm

Ambient
temperature
-10°Cto
+40°C

5.9in. ,
T50mm | Air Flow J

Fig 3.2.1: F510 Installation space

X =1.18" (30mm) for inverter ratings up to 18.5kW

X =1.96" (50mm) for inverter ratings 22kW or higher

B Important Note: The inverter heatsink temperature can reach up to 90°C/ 194°F during
operation; make sure to use insulation material rated for this temperature.
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3.2.2 External View

3.2.2.1 External View (IP00/ IP20)

(a) 200V 1-7.5HP/ 400V 1-10HP

Mounting hole

Front cover ___Heatsink

Digital operato?‘

Terminal cover

Nameplate
and barcode

A

(Wall-mounted type, IEC IP0O0)

(b) 200V 10-30HP/ 400V 15-40HP

Mounting hole

J/.

Front cover

.,

Digital operator
Nameplate
and barcode

Terminal cover
N

(Wall-mounted type, IEC IP0O0)

Front cover
.

Digital operator M

Terminal cover

Anti-dust cover
[

Mounting hole

Heat sink

Mameplate
and barcode

(Wall-mounted type, IEC IP20, NEMA1)

Anti-dust cover

Front cover

Digital operator

Terminal cover

(

Mounting hole

Nameplate
and barcode

(Wall-mounted type, IEC IP20, NEMAL1)
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(c) 200V 40-50HP/ 400V 50-75HP

Mounting hole

<
;,I L X
Front cover .
o Lifting lugs
. (4 pas)
Digital operator '
TR ¥©)
Mameplate
' and barcode
.f//
Terminal cover w
RO
o]

(Wall-mounted type, IEC IP20, NEMA1)
(d) 200V 60-125HP/ 400V 100-250HP

Anti-dust cover
y

Front cover Mounting hole
P

D — Front cover = Mounting hole
Lifting lugs S - ~ Lifting lugs
(4 pcs) N ) (4 pes)

Digital operator * I @ Nameplate Digital operator

and barcode

Nameplate
and barcode

Terminal cover Terminal cover

Wiring box

(Wall-mounted type, IEC IP00) (Wall-mounted type, IEC IP20, NEMA1)
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(e) 200V 150-175HP/ 400V 300-425HP

Front cover

Digital operator !

Terminal cover

-

Mounting hole

Lifting Lugs(4pcs)

Wy

Nameplate and

g
_barcode

(Wall-mounted type, IEC IP0O0)

(f) 400V 535-800HP

Front cover

Digital operator

Terminal cover

Maounting hole
—
Lifting lugs
(4 pes)

Nameplate
and barcode

(Wall-mounted type, IEC IP00)

3-5

Front cover
. ™

Digital operator

Terminal cover
-

Wiring box

_Mounting hole

Lifting Lugs(4pcs)

~ Nameplate and

_barcode

(Wall-mounted type, IEC IP20)

Front cover

Digital nperam'r \

Terminal cover

_ .,
Wiring box
"

.\-.

Mounting hele
Lifting lugs
14 pcs)

Mameplate
J and barcode

(Wall-mounted type, IEC IP20)



3.2.2.2 External View (IP55)

(a) 400V 1-25HP (b) 400V 30-100HP

Digital operator

(Wall-mounted type, IEC IP55) (Wall-mounted type, IEC IP55)
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3.2.3 Warning Labels

Important:

Warning information located on the front cover must be read upon installation of
the inverter.

" A WARNING

A Risk of electrical shock. Shut off main power
and wait for 5 minutes before servicing.

& Hot surface. Risk of burn.
A CAUTION

\ See manual before operation. )

(a) 200V: 1-7.5HP/ 400V: 1-10HP (IP20)

A WARNING

A Risk of electrical shock. Shut off majn power
and wait for 5 minutes before servicing.

A CAUTION

See manual before operation.

(b) 200V: 10-15HP/ 400V: 15-20HP (IP20)

A WARNING

A Risk of electrical shock. Shut off main power
and wait for 15 minutes before servicing.

A CAUTION

See manual before operation.

(C) 200V: 20-175HP/ 400V: 25-800HP(IP20)

A WARNING

& Risk of electrical shock. Shut off main power
and wait for 5 minutes before servicing.

A CAUTION

See manual before operation.

(d) 400V : 1-100HP (IP55)
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3.2.4 Removing the Front Cover and Keypad

B Before making any wiring connections to the inverter, the front cover needs to be
removed.

IPOO/ IP20 Type

& Caution

e Itis not required to remove the digital operator before making any wiring connections.

¢ Models 200V,1- 30 HP and 400V, 1 — 40 HP have a plastic cover. Loosen the screws
and remove the cover to gain access to the terminals and make wiring connections.
Place the plastic cover back and fasten screws when wiring connections have been
made.

e Models 200V, 40 - 175HP and 400V, 50 - 800HP have a metal cover. Loosen the
screws and remove the cover to gain access to the terminals and make wiring
connections. Place the metal cover back and fasten screws when wiring connections
have been made.

IP55 Type

& Caution

e ltis essential to remove the digital operator before making any wiring connections.

e Model 400V, 1 — 25 HP has a plastic cover. Loosen the screws and remove the cover to
gain access to the terminals and make wiring connections. Place the plastic cover back
and fasten screws when wiring connections have been made, suggested screw locking
torque is 8 kgf-cm.

e Models 400V, 30 - 100HP has a metal cover. Loosen the screws and remove the cover
to gain access to the terminals and make wiring connections. Place the metal cover
back and fasten screws when wiring connections have been made, suggested screw
locking torque is 8 kgf-cm.
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3.2.4.1 IP00/ IP20 Type

(a) 200V 1-3HP/ 400V 1-3HP

Step 1: Unscrew Step 2: Remove whole top cover, and
unlock RJ45 connector

IIIIII

Step 3: Make wire connections, lock RJ45 Step 4: Fasten screw
connector and place top cover back
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(b) 200V 5-7.5HP(Standard Type) 5~10HP (Enhanced Type) /400V 5-10HP

Step 3: Make wire connections and place cover back Step 4: Fasten screw
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(c) 200V 10-30HP/ 400V 15-40HP

Step 1: Unscrew Step 2: Remove cover

[
by = LD
L -":?‘-.-.-_.

y
) i e ee—| .
=] o !:.-:- .'_".i-'_'u‘.'l ‘-‘-'r.-
l FHHEERREREEEEE
- H‘H H‘HHI‘ =% r-|F'('
I €,

Step 3: Make wire connections and place cover back Step 4: Fasten screw
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(d) 200V 40-50HP/ 400V 50-75HP (Standard Type) 50~100HP (Enhanced Type)

Step 1: Unscrew cover Step 2: Remove cover

Step 3: Make wire connections and place cover back Step 4: Fasten screw
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(e) 200V 60-125HP/ 400V 100-250HP

Step 2: Remove cover

Step 1: Unscrew cover

Step 4: Fasten screw

Step 3. Make wire connections and place cover back
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(f) 200V 150-175HP/ 400V 300-425HP

Step 1: Unscrew cover Step 2: Remove cover

Step 3: Make wire connections and place cover back Step 4: Fasten screw
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(g) 400V 535-800HP

Step 1: Unscrew cover Step 2: Remove cover

Step 3: Make wire connections and place cover back Step 4: Fasten screw
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3.2.4.2 Built-in Filter Type (IP20/ IPO0)

(a) 400V 1-3HP

Step 5: Make wire connections, lock RJ45 Step 6: Fasten screw

connector and place top cover back
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(b) 400V 5-75HP

Step 5: Make connections and place filter cover back Step 6: Fasten screw
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3.2.4.3 Water proof Type (IP55)

(a) 400V 1-25HP

»

AL T N W

\J

Step 1: Unscrew operator Step 2: Remove operator

Step 4: Unscrew cover

Step 5: Check the inside waterproof gasket is not pulled
away from cover while opening the cover
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(b) 400V 30-100HP

Step 2: Remove operator

Waterproof gasket

Waterproof gasket

Step 3: Pull out operator and unlock RJ45 connector Step4: Unscrew cover and remove it
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3.3 Inverter Wiring
3.3.1 Wire Gauges and Tightening Torque

To comply with UL standards, use UL approved copper wires (rated 75° C) and round crimp terminals
(UL Listed products) as shown in table below when connecting to the main circuit terminals. Teco
recommends using crimp terminals manufactured by NICHIFU Terminal Industry Co., Ltd and the

terminal crimping tool recommended by the manufacturer for crimping terminals and the insulating

sleeve.
Table 3.3.1.1 Wire gauges and tightening torque terminal screw size
Wire size Lol Model of round Tightening torque .Model.of Model of
mm2 (AWG) Sscirzzw crimp terminal kgf.cm (in.lbs) ln:luel :\t;:g crimp tool
M3.5 R1.25-3.5 8.2t0 10 (7.1 10 8.7) TIC 1.25 NH 1
075 (18) M4 R1.25-4 12.21t0 14 (10.4 to 12.1) TIC 1.25 NH 1
M3.5 R1.25-3.5 8.2t0 10 (7.1 10 8.7) TIC 1.25 NH 1
1-25(16) M4 R1.25-4 12.21t0 14 (10.4 to 12.1) TIC 1.25 NH 1
M3.5 R2-3.5 8.2t0 10 (7.1 10 8.7) TIC 2 NH1/9
M4 R2-4 12.21t0 14 (10.4 to 12.1) TIC 2 NH1/9
2(14) M5 R2-5 22110 24 (17.7 to 20.8) TIC 2 NH1/9
M6 R2-6 25.5t0 30.0 (22.1 to 26.0) TIC 2 NH1/9
M4 R5.5-4 12.21t0 14 (10.4 to 12.1) TIC 3.5/5.5 NH1/9
M5 R5.5-5 20.4 t0 24 (17.7 t0 20.8) TIC 3.5/5.5 NH1/9
3.5/5.5 (12/10)
M6 R5.5-6 25.5t0 30.0 (22.1 to 26.0) TIC 3.5/5.5 NH1/9
M8 R5.5-8 61.2 t0 66.0 (53.0 to 57.2) TIC 3.5/5.5 NH1/9
M4 R8-4 12.21t0 14 (10.4 to 12.1) TIC 8 NOP 60
M5 R8-5 20.4 t0 24 (17.7 t0 20.8) TIC 8 NOP 60
8(8) M6 R8-6 25.5t0 30.0 (22.1 to 26.0) TIC 8 NOP 60
M8 R8-8 61.2 t0 66.0 (53.0 to 57.2) TIC 8 NOP 60
M4 R14-4 12.21t0 14 (10.4 to 12.1) TIC 14 NH1/9
M5 R14-5 20.4 t0 24 (17.7 t0 20.8) TIC 14 NH1/9
146) M6 R14-6 25.5t0 30.0 (22.1 to 26.0) TIC 14 NH1/9
M8 R14-8 61.2 t0 66.0 (53.0 to 57.2) TIC 14 NH1/9
M6 R22-6 25.5t0 30.0 (22.1 to 26.0) TIC 22 NOP 60/ 150H
22(4) M8 R22-8 61.2 t0 66.0 (53.0 to 57.2) TIC 22 NOP 60/ 150H
M6 R38-6 25.5 10 30.0 (22.1 to 26.0) TIC 38 NOP 60/ 150H
30/38 (3/2)
M8 R38-8 61.2 t0 66.0 (53.0 to 57.2) TIC 38 NOP 60/ 150H
M8 R60-8 61.2 t0 66.0 (53.0 to 57.2) TIC 60 NOP 60/ 150H
50/ 60 (1/ 1/ 0)
M10 R60-10 102 to 120 (88.5 to 104) TIC 60 NOP 150H
M8 R70-8 61.2 t0 66.0 (53.0 to 57.2) TIC 60 NOP 150H
70 (2/0) M10 R70-10 102 to 120 (88.5 to 104) TIC 60 NOP 150H
M10 R80-10 102 to 120 (88.5 to 104) TIC 80 NOP 150H
80 (3/0) M16 R80-16 255 to 280 (221 to 243) TIC 80 NOP 150H
M10 R100-10 102 to 120 (88.5 to 104) TIC 100 NOP 150H
100 (4/0) M12 R100-12 143 to 157 (124 to 136) TIC 100 NOP 150H
M16 R80-16 255 to 280 (221 to 243) TIC 80 NOP 150H
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® Main Circuit Terminal Wiring

UL approval requires crimp terminals when wiring the drive’s main circuit terminals. Use
crimping tools as specified by the crimp terminal manufacturer. Teco recommends crimp
terminals made by NICHIFU for the insulation cap.

The table below matches drives models with crimp terminals and insulation caps.

Closed-Loop Crimp Terminal Size

Drive Model Wire Gauge mm?, (AWG) Terminal | Crimp Terminal Tool Insulation Cap
F510
RIL1 S/IL2 T3 |UIT1 VIT2 WIT3| Screws Model No. Machine No. Model No.
2001120021 2 (14) R2-4 TIC 2
2003 3.5(12) M4 R5.54 Nichifu NH1/9 TIC 3.5
5.5 (10) TIC 5.5
2005/2008 5.5 (10) M4 R5.5-4 Nichifu NH 1/9 TIC 5.5
20102015 14 (6) M4 R14-6 Nichifu NOP 60 TIC 8
2030 38 (2) M6 R38-6 Nichifu NOP 60 / 150H TIC 22
2050 80 (3/0) M8 R80-8 Nichifu NOP 60 / 150H TIC 60
2075 150 (4/0) M8 R150-8 Nichifu NOP 150H TIC 80
2125 300 (4/0)°2 M10 R150-10 Nichifu NOP 150H TIC 100
2175 152 (300)°2 M12 R150-12°2 Nichifu NOP 150H TIC 150
2 (14) R2-4 TIC 2
40%3202’ 3.5 (12) M4 554 Nichifu NH 1/9 TIC 3.5
5.5 (10) : TIC 5.5
400514008/ 5.5 (10) M4 R5.5-4 Nichifu NH 1/9 TIC 5.5
4015/4020 8 (8) M6 R8-6 Nichifu NOP 60 TIC 8
402:";:330’ 22 (6) M6 R22-6 Nichifu NOP 60 / 150H TIC 14
4050749601 60 (2) M8 R60-8 Nichifu NOP 60 / 150H TIC 38
4100/4125 150 (3/0) M8 R150-8 Nichifu NOP 150H TIC 80
415014175/ —
s aoe 300 (4/0)*2 M10 R150-10 Nichifu NOP 150H TIC 100
4300 203 (400)°2 M12 R200-125°2 Nichifu NOH 300K TIC 200
437514425 253 (500)°2 M12 R325-125°2 Nichifu NOH 300K TIC 325
4535/4670 152 (300)4 M10 R150-10°4 Nichifu NOP 150H TIC 150
4800 203 (400)4 M10 R200-10S 4 Nichifu NOH 300K TIC 200
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3.3.2 Wiring Peripheral Power Devices

A Caution

e After power is shut off to the inverter, the capacitors will slowly discharge. Do NOT touch the
inverter circuitry or replace any components until the “CHARGE” indicator is off.

e Do NOT wire or connect/disconnect internal connectors of the inverter when the inverter is
powered up or when powered off and the “CHARGE"” indicator is on.

e Do NOT connect inverter output U, V and W to the supply power. This will result in damage to
the inverter.

e The inverter must be by properly grounded. Use terminal E to connect earth ground and
comply with local standards.

e |Itis required to disconnect the grounded wire in the control board when the inverter is not
grounded or floating ground power system.

e Do NOT perform a dielectric voltage withstand test (megger) on the inverter this will result in
inverter damage to the semiconductor components.

e Do NOT touch any of the components on the inverter control board to prevent damage to the

inverter by static electricity.

A Caution

e Refer to the recommended wire size table for the appropriate wire to use. The voltage

between the power supply and the input of the inverter may not exceed 2%.

Phase-to-phase voltage drop (V) = \/1_5 xresistance of wire (Q/km) x length of line m) x currentx10-3,

(km=3280 x feet) / (m=3.28 x feet )

e Reduce the carrier frequency (parameter 11-01) If the cable from the inverter to the motor is
greater than 25m (82ft). A high-frequency current can be generated by stray capacitance
between the cables and result in an overcurrent trip of the inverter, an increase in leakage

current, or an inaccurate current readout.

e To protect peripheral equipment, install fast acting fuses on the input side of the inverter. Refer

to section 11.4 for additional information.
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Power Supply ‘

Molded 75~

Circuit “‘»[w

Breaker

Magnetic
Contactor E

AC
Reactor

Fast
Acting &
Fuse

Input Noise
Filter

F510
Inverter

Ground

Output Noise
Filter

Induction

Motor
T
Ground J

Power supply:

) ﬁ Make sure the correct voltage is applied to avoid damaging the
inverter.
Molded-case circuit breaker (MCCB) or fused disconnect:
® A molded-case circuit breaker or fused disconnect must be installed
between the AC source and the inverter that conforms to the rated
voltage and current of the inverter to control the power and protect
the inverter.

) A Do not use the circuit breaker as the run/stop switch for the
inverter.
Ground fault detector / breaker:

) A Install a ground fault breaker to prevent problems caused by
current leakage and to protect personnel. Select current range up to
200mA, and action time up to 0.1 second to prevent high frequency
failure.

Magnetic contactor:

® Normal operations do not need a magnetic contactor. When
performing functions such as external control and auto restart after
power failure, or when using a brake controller, install a magnetic
contactor.

o ﬁ Do not use the magnetic contactor as the run/stop switch for
the inverter.
AC line reactor for power quality:
® When inverters are supplied by a high capacity power source (>
600KVA), an AC reactor can be connected to improve the power
factor.
Install Fast Acting Fuse:
® To protect peripheral equipment, install fast acting fuses in
accordance with the specifications in section 11.4 for peripheral
devices.
Input Noise filter:
® A filter must be installed when there are inductive loads affecting the
inverter. The inverter meets EN55011 Class A, category C3 when
the TECO special filter is used. See section 11.3 for peripheral
devices.
Inverter:
® Output terminals T1, T2, and T3 are connected to U, V, and W
terminals of the motor. If the motor runs in reverse while the inverter
is set to run forward, swap any two terminals connections for T1, T2,
and T3.

o A To avoid damaging the inverter, do not connect the output
terminals T1, T2, and T3 to AC input power.

o A Connect the ground terminal properly. (200V series: Rg
<1009; 400V series: Rg <10Q2.)
Output Noise filter:
® An output noise filter may reduce system interference and induced
noise.
Motor:
® |[f the inverter drives multiple motors the output rated current of the
inverter must be greater than the total current of all the motors.
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3.3.3 General Wiring Diagram

3.3.3.1 General Wiring Diagram (For Standard H & C type)

The following is the standard wiring diagram for the F510 inverter (© indicates main circuit
terminals and O indicates control circuit terminals). Locations and symbols of the wiring terminal
block might be different due to different models of F510. The description of control circuit terminals
and main circuit terminals can be referred to Table 3.3.5.1, 3.3.6.1 and 3.3.6.2

& Braking resistor
2 Pl —,
2 i !
3 o ©
®© B1/P | B2*1
% o
NFB  Mci XK B |
M 11 -
o 1 |
Main circuit power < ——6 0—#— T3 = 2 1 W/T%
3 X & -l |
e

Forward rotation/stop

Reverse rotation/stop

Multi-step speed
command 1

A

Multi-step speed
command 2

Multi-function input

Multi-step speed
command 3

Fault reset

Power terminal of digital signal (PNP)

d

dl

~Common terminal of digital signal (NPN)

L Pulse input

3 0~10V

£

g

T 4~20mA / 0~10V

©

3 oV P
€

g

x

w

{"} Screened |
| | Cable

p Screened Cable,
ly/ Twisted Pair

Terminal symbol © Indicates main circuit

O Indicates control circuit

Re

terminal B1 and B2.

Swi1

S2 SW6

A02’ ﬂ
S3 ws®2 I
Source(PNP)
S4 Sink(NPN), Default setting
S5

S6

24V
24VG

E Connection terminal of shielding wire

+10V Power for analog input, +10V, 20mA

A1 Multi-function analog input SW2"3

(0~10V, 20K0Q) v
Al2 Multi-function analog input
(0~10V, 200KQ)

(4~20mA, 250Q)

GND Common terminal of analog signal

MT PTC Motor temperature detector input

PI Pulse command input 32K Hz. Max.

SW5
ON
F1 “
Run Permissive input
F2 p OFF

\"
AO1 | ﬂ Analog output 1

AO1

Grounding resistance
should lower than 100Q

Analog signal output 1, 2

$ DC 0~10V/4-20mA

| Default setting

Analog output 2 AOZI
GN DI
v

|

N

R2A

—50

>

R2

R3A

d

R3C

CN6
(RU45)

*2: The multi-function digital input terminals S1~S6 can be set to Source (PNP) or Sink (NPN) mode via SW3.
*3: Use SW2 to switch between voltage (0~10V) and current (4~20mA) input for Multi-function analog input 2 (Al2). Besides please also check parameter 04-00

for proper setting.

Option Card (JN5-10-8DO)

Multi-function relay output
250VAC, under to 1A
30VDC, under to 1A

Energy meter pulse output

1: Data+

2: Data-

3: Data+
RS485 4: Reserved

5: Reserved

6: Data-

7:5V

8: GND

mark:
*1: Models 1P20 200V 1~30HP, 400V 1~40HP and IP55 400V 1~25HP have a built-in braking transistor so that the braking resistor can be connected between

*4: Run permissive input F1 & F2 is a normally closed input. This input should be closed to enable the inverter output. To activate this input, open the link

between F1 and F2.
*5: 1P20 1~3HP don't support option card.

*6: 200V 60~175HP and 400V 100~425HP have built-in DC reactors.
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3.3.3.2 General Wiring Diagram (For Enhanced E & G type)
The following is the standard wiring diagram for the F510 inverter (© indicates main circuit

terminals and O indicates control circuit terminals). Locations and symbols of the wiring terminal

block might be different due to different models of F510. The description of control circuit terminals

and main circuit terminals can be referred to Table 3.3.5.1, 3.3.6.1 and 3.3.6.2

Factory setting

Braking resistor
g 1 —-—

S

(ch\
P1 P2/B1

TBZ*1

—

g

Sink(NPN), Default setting

*3

AO1 AO02 A1 A2

NFB MC XXX
—n—Hﬁ?_qR’“ | +
Main circuit power { —6 M- o-S/L2 =
~ x T3
—G6 0—MN——
X =
NS
Forward rotation/stop © S1
Reverse rotation/stop o o S2
Multi-step speed — swe "2
command 1 © S3 H Source(PNP)
Multi-step speed 55 sS4
command 2
Multi-step speed oo S5 “©
command 3
Fault reset 3G S6
Power terminal of digital signal (PNP) 24V

Common terminal of digital signal (NPN}:

‘ Screened
{_j Cable

Terminal symbol © Indicates main circuit

Remarks:

*1:

External analog input

‘ Screened Cable,
4 Twisted Pair

0~10V / 4~20mA

4~20mA / 0~10V

(0%

_MLrL Pulse input

|P

O Indicates control circuit

terminal B1 and B2.

*2:
*3:

i i i

SW1 SW2 SW3 SwW4

24VG

Al1 Multi-function analog input
(0~10V, 500KQ; 4~20mA, 500Q)

Al2 Multi-function analog input
(0~10V, 900KQ)
(4~20mA, 2500Q)
GND Common terminal of analog signal

Pl Pulse command input 32K Hz. Max.

E Connection terminal of shielding wire

Grounding resistance
should lower than 100Q

}

DC 0~10V/4-20mA

e 5

+10V Power for analog input, +10V, 20mA5

MT PTC Motor temperature detector input

SF1 y sws™7
SG Run Permissive input ON
SF2 OFF

CNG6 (RJ45)

|

Pin1 to Ping

S(+)
S(-)

also check parameter 04-00 for proper setting.

*4:

input, open the link between SF1/ SF2 and SG.

*5:
*6:
*T:
*8:

are short-circuited before shipping out from the factory.

*9:
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The multi-function digital input terminals S1~S6 can be set to Source (PNP) or Sink (NPN) mode via SW6.
Use SW3/SW4 to switch between voltage (0~10V) and current (4~20mA) input for Multi-function analog input 2 (Al2). Besides please

Both 200V class 60HP~175HP and 400V class 125HP~425HP have built-in DC reactors.

5

J

Option comm. card or
I/0 expansion card

Option Card (JN5-10-8DO) or
DC 24V power card

Multi-function relay output
250VAC, under to 1A
30VDC, under to 1A

I P } Energy meter pulse output

1: Data+

2: Data-

3: Data+

4: Reserved
5: Reserved
6: Data-
7:5V

8: GND

Models 1P20 200V 1~30HP, 400V 1~40HP have a built-in braking transistor so that the braking resistor can be connected between

Run permissive input SF1 & SF2 is a normally closed input. This input should be closed to enable the inverter output. To activate this

When using the open collector for pulse input, it doesn’'t need resistance because of built-in pull-up resistance.
AO1 / AO2 default setting is 0~+10V.
It need turn on the switch for the terminal resistor RS485 in the last inverter when many inverters in parallel connection.

Only the model 200V 5~50HP and 400V 5~100HP provide P1 terminal, for external DCL connected between P1 and P2, P1 and P2

Analog signal output 1, 2



3.3.4 Single/ Multi- Pump Dedicated Wiring Diagram
3.3.4.1 Single/ Multi- Pump Dedicated Wiring Diagram (For Standard H & C type)

B PUMP Wiring Diagram for Pressure Sensor of Voltage Type
Single Pump:

F510 Single Pump Operation

00-02 = 1 (Control Circuit Terminal) SW3 SW2

04-00 = 0 (0~10V); 10-00=0 (Target Source: Keypad) o vV

10-01 = 2 (Feedback Source: Al2) 2 j

10-03 = XXX1b ( PID is enabled) P % P o

23-00 = 1 (Pump); 23-01 = 0 (Single Pump) 112 |
NPN

|
S(+)| S(-) S1| S3| S5 24v|+1ov| MT|GND|($ID| AI1| AI2|
‘ E|2 G szl s4|se| F1‘ F2| PO|PI AO1|A02| E‘

Fe|1A| R1B| R1C| R2A| de ?3A| R3C|

~ ~ +
—0O O— Convertr

Operation Switch

Multi-Pump:
F510 Multi-Pump Operation: Master F510 Multi-Pump Operation: Follower 1
00-02=1 (Control Circuit Terminal); 04-00=0 (0~10V) 00-02=1 (Control Circuit Terminal); 04-00=0 (0~10V) SW3 _SW2
10-00=0 (Target Source: Keypad); 10-01=2 (Feedback Source: Al2) 10-00=0 (Target Source: Keypad); 10-01=2 (Feedback Source: Al2) 1101s i v
10-03=XXX1b (PID is enabled); 23-00=1 (Pump); 23-01=1 (Master) 10-03=XXX1b (PID is enabled); 23-00=1(Pump); 23-01=2(Follower 1) P i P
1 2 |0
| S*J (-)| 51| S3| S5| 24V| +10V{ MT| CND| GND| A|1| |‘\12| | S(+J S(-)| 1| S3| 85| 2v|+1ov| MT|GI|ID|GND| Al | A2| !
| E] B s2 S4| Sej| F1] F2] PO} PI| AOT[AO2) E E |24\/G sz| s4| s6 F1| F2| PO PIAO1|A02 E|
‘ M2 ® CON2. T | CONZ
[Rid | ki kid rea] rec] ked rsd m [|idlrid rlc] red rec|Ra] rac] [Wl Operation
| Switch
K B A B
L 4 . 2O O—L
[ ®
L
@
@
L
F510 Multi-Pump Operation: Follower 2 F510 Multi-Pump Operation: Follower 3
00-02=1 (Control Circuit Terminal); 04-00=0 (0~10V) 00-02=1 (Control Circuit Terminal); 04-00 = 0 (0O~10V)
10-00=0 (Target Source: Keypad); 10-01=2 (Feedback Source: Al2) 10-00=0 (Target Source: Keypad); 10-01=2 (Feedback Source: Al2)
10-03=XXX1b (PID is enabled); 23-00=1(Pump); 23-01=3 (Follower 2) | | 10-03=XXX1b (PID is enabled); 23-00=1(Pump); 23-01=4 (Follower 3)
| (+)| S(—)| 1| S3| S5 |24 |+10V| MT |GND| ND| AI1| A|2| | s+J S(-)| 5|1| ss| ss| 24\/|+10v| MT|GND|G D| AI1| |A12|
EJ] 2v S2| S4| S6 F1| F2| PO F’|A01|A0‘| E | | E ||2dvG|| s2 s4| s6f| F1| F2 PO| P 1§ AO1]| AO! E
™ b @—La2 T\ ‘ CON2
| F1A| R1 R1C| R2A| R20| R3A| R3C| {% | le R1§ R c| R2A| ch| R A| R3C| iml
X B A B
L
° L ’ ¢
- L
|| [Pressure
Converter @
L
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B PUMP Wiring Diagram for Pressure Sensor of Current Type

Single Pump:

F510 Single Pump Operation

00-02=1 (Control Circuit Terminal)
04-00=1 (4mA~20mA); 10-00=0 (Target Source: Keypad) ]

of; |olv
10-01=2 (Feedback Source: Al2) P 3 P 3
10-03=XXX1b (PID is enabled) 1 2 |
NPN

23-00=1(Pump); 23-01=0 (Single Pump)

SW3 SW2

Operation Switch

T™2
s sof| B s3] ss| zav[+1ov] wr| ond dno| an| pi2]
| e bl s2| sa|l sdl F1l 2l pol Pil nodaodl E|
RiA ris| ric| rod lred ked rad]
—0 O— Comertor

Multi-Pump:

F510 Multi-Pump Operation: Master

F510 Multi-Pump Operation: Follower 1

00-02=1 (Control Circuit Terminal); 04-00=1 (4~20mA) 00-02=1 (Control Circuit Terminal); 04-00=0 (0~10V) SW3 SW2
10-00=0 (Target Source: Keypad); 10-01=2 (Feedback Source: Al2) 10-00=0 (Target Source: Keypad); 10-01=2 (Feedback Source: Al2) 1) v
10-03=XXX1b (PID is enabled); 23-00=1(Pump); 23-01=1 (Master) 10-03=XXX1b (PID is enabled); 23-00=1(Pump); 23-01=2 (Follower 1) ; ;
1 l 2
Si - 1| S3| SSl 24\/l+10V| MT| CNIJ GND| AI1| AI2| | S(*‘I S-)l 1| S3| SSl ‘4\,|+1ovl MT| GI DlGNDl Al1 | A2| NN !
EJ davp s2| s4| sd| F1| F2| PQ PI| AO1|AC2) E | E]J14v s2| s4| sef F1| F2| Po P1| AO1 AOd E
‘ TM2 &*— 2 I | TON2
|R1 | 15 R Cl R2A| R20| RSA R3C| @ | R1/:| R1 F<1CJ RZAJ R2C| Faﬁl R3C| @ Operation
Switch
A B A B
o ® *-O O—l
(4 &
L 4
®

F510 Multi-Pump Operation: Follower 2

F510 Multi-Pump Operation: Follower 3

00-02=1 (Control Circuit Terminal); 04-00=0 (0~10V)
10-00=0 (Target Source: Keypad); 10-01=2 (Feedback Source: Al2)
10-03=XXX1b (PID is enabled); 23-00=1(Pump); 23-01=3 (Follower 2)

00-02=1 (Control Circuit Terminal); 04-00=0 (0~10V)
10-00=0 (Target Source: Keypad); 10-01=2 (Feedback Source: Al2)
10-03=XXX1b (PID is enabled); 23-00=1(Pump); 23-01=4 (Follower 3

|S+)| S(-)l 1| 53| 55| 2\/l +10{/ MTI GNDl ND| AI1| A|2| | S+l S(-)l s1| S3| Ssl 24\,| +10{/ MTI GNEJGQD' AI1| |A|2|
E| 2‘v s2| s4| se|)l F1| F2| POl Pl AO1| AOZ E| | Ejf24vd| s2| s4| sefl F1| F2| Po| PiIjAO1 A0 E
M2 LOND KL CON2
| 1A| Rd F1<i RZFI RZCl RCAl R3(£ @ |R1L\| R1§ R cl R2A| R2C| RiAl R3C| @
A A
B ® B
[ ® 1
®
Pressure  |——
Converter ®
L L

Notes: 1. The position of dip switch requires being correct (SW2, SW3).

2. Itis required to reconnect after setting Master/ Slave.
3. 24VG and GND require short circuit.
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4. When the communication modes is selected to be multiple pumps in parallel connection (09-
01=3), the baud rate settings (09-02) of Master and Slave are required to be consistent. Refer
to parameter 23-31 for the actions in parallel connection modes.

5. In the wiring of multi-pump current type pressure sensor, it is required to adjust Slave to be
04-07(Al2 Gain) =252.0% and 04-08(Al1 Bias) =25.0%.

6. In multi-pump operation, if one of the inverter does not Power ON, the 24V of connection is

also need to dis-connect to avoid magnetoresistance effect.
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3.3.4.2 Single/ Multi- Pump Dedicated Wiring Diagram (For Enhanced E & G type)

B PUMP Wiring Diagram for Pressure Sensor of Voltage Type
Single Pump:

F510 Single Pump Operation

Operation Switch

00-02 = 1 (Control Circuit Terminal) SW6 Sw4
04-00 = 0 (Al2:0~10V); 10-00=0 (Target Source: Keypad) o vV
10-01 = 2 (Feedback Source: Al2) T2 i
10-03 = XXX1b (PID is enabled) P * P o
23-00 = 1 (Pump); 23-01 = 0 (Single Pump) @2 I
NPN

TM2 1
sl soll st s3 | s5 | apv [+10v] mrlono| Rl an| ]
| E|2! G sz| s4|se F1| F2| PO|PI AO1|A02| E|
R A| R1B| R1C| R2A| RZ(J 23A| R3C|

= ~ +

O O Converter

Multi-Pump: (For Enhanced type)

F510 Multi-Pump Operation: Master

F510 Multi-Pump Operation: Follower 1

00-02=1 (Control Circuit Terminal); 04-00=0 (AI2:0~10V)
10-00=0 (Target Source: Keypad); 10-01=2 (Feedback Source: Al2)
10-03=XXX1b (PID is enabled); 23-00=1 (Pump); 23-01=1 (Master)

00-02=1 (Control Circuit Terminal); 04-00=0 (AI2:0~10V)
10-00=0 (Target Source: Keypad); 10-01=2 (Feedback Source: Al2)
10-03=XXX1b (PID is enabled); 23-00=1(Pump); 23-01=2(Follower 1)

| S*J (-)| B1 S3| S5| 24V| +10V{ MT| CND| GND| Al1| |A'2| | S(+)| S(—)| 1| ss| ss| 2v|+1ov| MT|GI|ID|GND| Al1 | A2| NPN !
| El 4 S2| S4| 86| F1| F2| POj PI| AOT[ AO2) E E |24VG s2| s4| s6 F1| F2| Po|| PI|AO1|A02 E

* M2 COND o | CONZ
koA [ kid kid rea] recl fod rad] {% [rid|rid rlc] red roc] ria] rac] {W} Operation
| Switch

T B B
@ @ -O O—l
@ &
L
\ 4
L g

F510 Multi-Pump Operation: Follower 2

F510 Multi-Pump Operation: Follower 3

00-02=1 (Control Circuit Terminal); 04-00=0 (Al2:0~10V)
10-00=0 (Target Source: Keypad); 10-01=2 (Feedback Source: Al2)
10-03=XXX1b (PID is enabled); 23-00=1(Pump); 23-01=3 (Follower 2)

00-02=1 (Control Circuit Terminal); 04-00 = 0 (Al2:0~10V)
10-00=0 (Target Source: Keypad); 10-01=2 (Feedback Source: Al2)
10-03=XXX1b (PID is enabled); 23-00=1(Pump); 23-01=4 (Follower 3)

Lsed ol 1] s3] ss | 24p 10 wrfono [dnol anl el | [(qef sl g1 s3] ss] daderov] wr]ono| opo] an| ]
Ef] 2pve sz| S4| S6 F1| F2| PO| P AO1|AO‘| E| | E ||2dva]| s2 s4| s6fl F1| F2 PO| P1fA01 AOZ‘l E
ez | @ & —L02 nd ¢ CoNZ
| F1A| R1 R1C| R2A| ch| R3A| RSC| W | R1A| R1§ R c| R2A| ch| R A| R3C| [Wl
I B ® A B
¢ L s o
. L
|| [Pressure
Converter ®
e
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B PUMP Wiring Diagram for Pressure Sensor of Current Type

Single Pump: (For Enhanced type)

F510 Single Pump Operation

00-02=1 (Control Circuit Terminal) SW3 SW2
04-00=1 (4mA~20mA); 10-00=0 (Target Source: Keypad)J ol; [o|V
10-01=2 (Feedback Source: Al2) P P
10-03=XXX1b (PID is enabled) 1 l 2 3
23-00=1(Pump); 23-01=0 (Single Pump) R !

T™2
s sofl 181 s3] ss| 2av|+10v| wr| ong dn| an| p|

| E|2 G SZ| S4| S F1| F2| PO| PI| AO1|A02| E|

A R1B| R1C| R2Al ch| ?3AJ R30|

~N P
—0O O— Converter

Operation Switch

Multi-Pump: (For Enhanced type)

F510 Multi-Pump Operation: Master

F510 Multi-Pump Operation: Follower 1

00-02=1 (Control Circuit Terminal); 04-00=1 (Al2:4~20mA) 00-02=1 (Control Circuit Terminal); 04-00=0 (Al2:0~10V) SW3 SW2
10-00=0 (Target Source: Keypad); 10-01=2 (Feedback Source: Al2) 10-00=0 (Target Source: Keypad); 10-01=2 (Feedback Source: Al2) o olv
10-03=XXX1b (PID is enabled); 23-00=1(Pump); 23-01=1 (Master) 10-03=XXX1b (PID is enabled); 23-00=1(Pump); 23-01=2 (Follower 1) 1J) 1J)
e
| S*)I (-)| 51 S3| S5| 24V|"10V| MT|CND|GND| A”l A|2| ||s<+)| S(-)| 1| 33| S5 24\/|+10v| MT|GriD|GND| Al1 |A2| NPN !
E| dvp 82| S4| SGl F1| F2| PO PI|AO1|A02| E | E|14v sz| s4| S6 F1| F2| Po||P||Ao1LvAo: E|
* M2 ® CON ET - 1| CONZ
|R1 | H18] R c| R2A| R2<:| Rabl R3C| W“ | R1Al R1H R1C| R2A| ch| F34 R3C| {% Operation
Switch
A B A B
o ® *-O O—L
@ &
&
L
L
@
F510 Multi-Pump Operation: Follower 2 F510 Multi-Pump Operation: Follower 3
00-02=1 (Control Circuit Terminal); 04-00=0 (Al2:0~10V) 00-02=1 (Control Circuit Terminal); 04-00=0 (Al2:0~10V)
10-00=0 (Target Source: Keypad); 10-01=2 (Feedback Source: Al2) 10-00=0 (Target Source: Keypad); 10-01=2 (Feedback Source: Al2)
10-03=XXX1b (PID is enabled); 23-00=1(Pump); 23-01=3 (Follower 2) 10-03=XXX1b (PID is enabled); 23-00=1(Pump); 23-01=4 (Follower 3
|S">| lS(-)| 1| S3| S5| 2V| +10‘l/ MT| GND| ND| AI1| l‘\l2| | s+)| (-)| S|1| 33| ss| duvl +1o1/ MT| GND|G~ID| AI1| IA|2|
E|20V 82| S4f S6]] F1 F2| PO| P AO1|AO| E | Ej[24vq)] s2| s4| s6 F1| F2| PO| PI]AO1 Aoz|| E
TM2 * ‘ CON2 T CON2
| 14 R1 F1<.1; RZAJ R2C| R3A| R3<.l; %}, |R1x| R1H RC|R2A|R2C|RA|R3C| W
A B A B
L
0 ' L 4
Converter @
@ @

Notes: 1. The position of dip switch requires being correct (SW6, SW4).

2. Itis required to reconnect after setting Master/ Slave.
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3. 24VG and GND require short circuit.

4. When the communication modes is selected to be multiple pumps in parallel connection (09-
01=3), the baud rate settings (09-02) of Master and Slave are required to be consistent. Refer
to parameter 23-31 for the actions in parallel connection modes.

5. In the wiring of multi-pump current type pressure sensor, it is required to adjust Slave to be
04-07(Al2 Gain) =252.0% and 04-08(Al1 Bias) =25.0%.

6. In multi-pump operation, if one of the inverter does not Power ON, the 24V of connection is

also need to dis-connect to avoid magnetoresistance effect.
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3.3.5 Wiring for Control Circuit Terminals
3.3.5.1 Wiring for Control Circuit Terminals (For Standard H & C type)

B Control circuit terminals identification

& 1P00/IP20 type
e 200V: 1-3HP > 400V: 1-3HP

R2A|R2C]
R3A|R3C]

|S(+)| S() | s1[s3]s5]24v [+10v| MT |[GND|GND| A1 | AI2 |
| E |24vG|s2|s4[s6 | F1 | F2 [PO | PI |AO1|AO2] E |

e 200V: 5SHP~50HP - 400V: 5HP~75HP

|S(+)|S(-)| S1 | S3 | S5 |24v|+1ov| MT|GND|GND|AI1|AI2|
| E |24VG|82|S4|S6|F1 | F2|PO| PI|AO1|A02| E|

|R1A|R1B|R1C|
|R2A|R2C|R3A|R3C|

e 200V: 60HP~125HP > 400V: 100HP~800HP

|S(+)|S(-)| S1 | S3 | S5 |24v|+10v| MT|GND|GND|AI1|AI2|
| E |24VG|32|S4|S6|F1 | F2|PO| PI|AO1|A02| E|

|R1A|R1B|R1C|R2A|R20|R3A|R3C|

¢ |IP55 type

e 400V: THP~100HP

|S(+)|S(-)| S1 | S3 | S5 |24v|+1ov| MT|GND|GND|AI1|AI2|
| E |24VG|82|S4|S6|F1 | F2|PO| PI|AO1|A02| E|

|R1A|R1B|R1C|
|R2A|R2C|R3A|R3C|
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Table 3.3.5.1 Description of control circuit terminals

Type Terminal Terminal function Signal level/ information
S 2-wire forward rotation/ stop command (default), multi-
function input terminals * 1
S2 2-wire reversal rotation/ stop command (default), multi- _
function input terminals * 1 Signal Level 24 VDC
Digital _ — _ _ (opto-isolated)
input s3 Multljspged/ posmqn setting command 1 (default), multi- Maximum current: 8SmA
signal function input terminals * 1 : Maximum voltage: 30 Vdc
s4 Multi-speed/ position setting command 2 (default), multi- Input impedance: 4.22kQ
function input terminals * 1
S5 Multi-speed/ position setting command 3 (default), multi-
function input terminal* 1
S6 Fault reset (default), multi-function input terminal * 1
24V Digital signal SOURCE point (SW3 switched to SOURCE ) | +15%,
24V : T M : 250mA
Power Common terminal of Digital signals ax. output current: 250m
supply 24VG  |Common point of digital signal SINK ( SW3 switched to (The sum of all loads
SINK)) connected)
+10V | Power for external speed potentiometer 5%
P P (Max. current: 20mA )
MT Motor temperature detector of externally connecting PTC Refer to group 08 setting
From 0 to +10V
Al1 Multi-function analog input for speed reference (0-10V input) | Input impedance: 10KQ
Analog Resolution: 12bit
input
signal From 0 to +10V
Multi-function analog input terminals *2, can use SW2 to Input impedance: 200KQ
Al2 switch voltage or current input From 4 to 20 mA
(0~10V)/(4-20mA) Input impedance: 250Q
Resolution: 12bit
GND | Analog signal ground terminal F---
E Shielding wire’s connecting terminal (Ground)
AO1 Multi-function analog output terminals *3 (0~10V/ 4-20mA
output)
Analog From 0 to 10V
output Max. current: 2mA
signal AO2 Multi-function analog output terminals *3 (0~10V/ 4-20mA From 4 to 20 mA
output)
GND | Analog signals ground terminal
Max. Frequency: 32KHz
Pulse PO Pulse output, Band width 32KHz Open Collector output
output Load: 2.2 KQ
signal - ;
GND | Analog signals ground terminal -
L: from 0.0 to 0.5V
Pulse . . H: from 4.0 to 13.2V
input Pl Pulse command input, frequency width of 32KHz Max. Frequency: 0 - 32KHz
signal Impedance: 3.89 KQ
GND |Analog signals ground terminal ===
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Table 3.3.5.1 Description of control circuit terminals (Continued)

Type Terminal Terminal function Signal level/ information
Relay A contact (multi-function output terminal)
R1A- Relay B contact (multi-function output terminal) Rating:
R1B- Relay contact common terminal, please refer to 250Vac: 10 mA ~ 1A
Relay R1C parameter group 03 in this manual for more functional 30Vdc: 10 mA ~ 1A
output descriptions.
R2A-R2C | With the same functions as R1A/R1B/R1C Rating:
250Vac: 10 mA ~ 1A
R3A-R3C | With the same functions as R1A/R1B/R1C 30Vdc: 10 mA ~ 1A
On: normal operation.
Off: emergency stop. i
Safety input F1 (Jumper wired has to be removed to use external safety 24Vde, 8mA, pull-high
function to stop.)
F2 Safety command common terminal 24V Ground
RS-485 S (*) RS485/MODBUS differential input and output
port S (-)
. Grounding to earth
Grounding |  E(G) | gpigigthe connecting terminal o
Notes:

*1: Multi-function digital input can be referred to in this manual.
- Group 03: External Terminals Digital Input / Output Function Group.
*2: Multi-function analog input can be referred to in this manual.

- Group 04 - External Terminal Analog Signal Input (Output) Function Group.

*3: Multi-function analog output can be referred to in this manual.

- Group 04 - External Terminal Analog Signal Input (Output) Function Group.

A\

Caution

B Maximum output current capacity for terminal 10V is 20mA.

B Multi-function analog output AO1 and AO2 are for use for an analog output meter. Do not
use these output for feedback control.

B Control board’s 24V and 10V are to be used for internal control only. Do not use the
internal power-supply to power external devices.
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3.3.5.2 Wiring for Control Circuit Terminals (For Enhanced E & G type)

B Control

circuit terminals identification

IP00/IP20 type

200V: 1-3HP - 400V: 1-3HP

RIA{RI1B | R1C

R2AIR2C|R3AIR3C| [S(+) S(] St | s3 S5 24v][+10v. MT GND GND AlL AIR2|

|R1IA{RIB|RIC

RJ45 | E 24vg s2  s4 s6 [SF1isG {sFk2| PO pPI |AO1{AO2]

200V: 5HP~50HP - 400V: 5HP~75HP

[s(+) s()] s1  s3 s5 24v]+10v. MT GND GND AlL  AI2|

R2A ! R2C| R3A{ R3C| RJ45 | [ E 24vg s2  s4 s6 |sFLisG isk| PO PI [AO1AO2]

e 200V: 60HP~125HP > 400V: 125HP~800HP

[s) s()] st s3 | s5 2av[+10Vv. MT GND GND All AI2|

R1A{R1B | R1C

[R2AIR2C|R3AIR3C| | E 24vg) s2  s4 s6 [sF1isG iSF2| PO PI [A01!AO2|
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Table 3.3.5.2 Description of control circuit terminals

Type Terminal Terminal function Signal level/ information
S 2-wire forward rotation/ stop command (default), multi-
function input terminals * 1
S2 2-wire reversal rotation/ stop command (default), multi- _
function input terminals * 1 Signal Level 24 VDC
Digital _ — _ _ (opto-isolated)
input s3 Multi-speed/ position setting command 1 (default), multi- Maximum current: 8SmA
signal function input terminals * 1 : Maximum voltage: 30 Vdc
s4 Multi-speed/ position setting command 2 (default), multi- Input impedance: 4.22kQ
function input terminals * 1
S5 Multi-speed/ position setting command 3 (default), multi-
function input terminal* 1
S6 Fault reset (default), multi-function input terminal * 1
24V Digital signal SOURCE point (SW6 switched to SOURCE ) | +15%,
24V
Power Common terminal of Digital signals Max. output current: 250mA
supply 24VG  |Common point of digital signal SINK ( SW6 switched to (The sum of all loads
SINK)) connected)
+10V | Power for external speed potentiometer 5%
P P (Max. current: 20mA )
MT Motor temperature detector of externally connecting PTC Refer to group 08 setting
From 0 to +10V
Al Multi-function analog input for speed reference, use SW3 to ::nr%l:rt] Tt%egg?si: 500KQ
A“a|°9 switch voltage and current input (0~10V)/ (4-20mA) Input impedance: 500KQ
input Resolution: 12bit
signal From 0 to +10V
Al2 Multi-function analog input terminals *2, can use SW4 to ::r}%Lrth] Znt%egg?si: 900K
switch voltage or current input (0~10V)/(4-20mA) Input impedance: 2500
Resolution: 12bit
GND | Analog signal ground terminal F---
E Shielding wire’s connecting terminal (Ground) F---
AO1 Multi-function analog output terminals *3, use SW1 to switch
voltage and current output (0~10V)/ (4-20mA)
Analog From 0 to 10V
output Max. current: 2mA
signal AO2 Multi-function analog output terminals *3, use SW2 to switch | From 4 to 20 mA
voltage and current output (0~10V)/ (4-20mA)
GND | Analog signals ground terminal
Max. Frequency: 32KHz
Pulse PO  |Pulse output, Band width 32KHz Open Collector output
°E‘tp“|t Load: 2.2 KQ
signa GND |Analog signals ground terminal -~
L: from 0.0 to 0.5V
Pulse ; ; H: from 4.0 to 13.2V
input Pl Pulse command input, frequency width of 32KHz Max. Frequency: 0 - 32KHz
signal Impedance: 3.89 KQ
GND | Analog signals ground terminal -
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Table 3.3.5.2 Description of control circuit terminals (Continued)

Type Terminal Terminal function Signal level/ information
Relay A contact (multi-function output terminal)
R1A- Relay B contact (multi-function output terminal) Rating:
R1B- Relay contact common terminal, please refer to 250Vac: 10 mA ~ 1A
Relay R1C parameter group 03 in this manual for more functional 30Vdc: 10 mA ~ 1A
output descriptions.
R2A-R2C | With the same functions as R1A/R1B/R1C Rating:
250Vac: 10 mA ~ 1A
R3A-R3C | With the same functions as R1A/R1B/R1C 30Vdc: 10 mA ~ 1A
On: normal operation.
Off: emergency stop. i
Safety input F1 (Jumper wired has to be removed to use external safety 24Vde, 8mA, pull-high
function to stop.)
F2 Safety command common terminal 24V Ground
RS-485 S (*) RS485/MODBUS differential input and output
port S (-)
. Grounding to earth
Grounding |  E(G) | gpigigthe connecting terminal o
Notes:

*1: Multi-function digital input can be referred to in this manual.
- Group 03: External Terminals Digital Input / Output Function Group.
*2: Multi-function analog input can be referred to in this manual.

- Group 04 - External Terminal Analog Signal Input (Output) Function Group.

*3: Multi-function analog output can be referred to in this manual.

- Group 04 - External Terminal Analog Signal Input (Output) Function Group.

A\

Caution

B Maximum output current capacity for terminal 10V is 20mA.

B Multi-function analog output AO1 and AO2 are for use for an analog output meter. Do not
use these output for feedback control.

B Control board’s 24V and 10V are to be used for internal control only. Do not use the
internal power-supply to power external devices.
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3.3.6 Wiring for Main Circuit Terminals
3.3.6.1 Wiring for Main Circuit Terminals (For Standard H & C type)

Table 3.3.6.1.1 Description of main circuit terminals (IP00/IP20 Type)

200V : 1~30HP 200V : 40~175HP

Terminal 400V : 1~40HP 400V : 50~800HP

R/L1

S/L2 Input Power Supply
T/L3

B1,P
B2 e B1,P—B2 : External braking -
resistor
© e ® -O : Connect braking
@ - module

u/T1
VIT2 Inverter output
WIT3

E/PE/D Ground terminal

Table 3.3.6.1.2 Description of main circuit terminals (IP55 Type)

400V
Terminal
1~100HP
R/L1,S/L2, T/L3 Input Power Supply
U/T1,VIT2, W/T3 Inverter output
B1, B2 Braking resistor connecting terminal ™
1, 2 DC reactor connecting terminal™
DC power supply (DC+, DC-)
B1,B2,© Braking module connecting terminal
@ ( PE) Ground terminal

*1. The model of 400V 25HP (18.5KW) or below is built-in braking transistor.
*2. Before connecting DC reactor, please remove short circuit between terminal ©1 and ©2.
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B Main circuit terminals identification and screw size

¢ IP20 Type
e 200V : 1-3HP/ 400V: 1-3HP

@ % %%

R/L1

S/l Tius

B1/P

© B2

%
U/t

Terminal screw size

T

S

M4

M4

e 200V: 5-7.5HP/ 400V: 5-10HP

T

@ %

Vit Wit

babhhaboob

R/iti S/

Thas

Power In

B1/P B2 Ut Vi
| To Motor |
Dynamic Brake CHARGE Wi

Terminal screw size

T

S)

M4

M4

e 200V: 10-15HP/ 400V: 15- 20HP
T

botbat bbb

E Riti Sl  Ths e B1/P Ut Vi2 Wit

S ol

| To Motor

Power In Dynamic Brake

CHARGE
Terminal screw size
T S
M4 M4
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e 200V: 20-30HP/ 400V: 25-40HP

R}é S/ Ths B1/P Ut V2 Wi

%%%%0%0%0

Terminal screw size

T (&)

M6 M6

e 200V: 40-50HP/ 400V: 50-75HP

T

Y

R/t1  She  Ths Ut Vitz2  Wis

%%%%%%%%

Terminal screw size

T S)

M8 M8

e 200V: 60-75HP/ 400V: 100-125HP

’/T
R/t Sh2  Ths Urt Vi Wi

0%%%%%%%

Terminal screw size
Power supply T @
400V 100HP M8 M10
200V 60-75HP/
400V 125HP M10 M10

e 200V: 100-125HP/ 400V: 150-250HP

Terminal screw size

T &)

M10 M10
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e 200V: 150-175HP/ 400V: 300-425HP

O
p

o}
N

ol

©

* 400V: 535-800HP

i
NN
H O o]
o/ oJ
P UWPp

]

O

O

Terminal screw size

T

1

M10

M10

o] o o (5] & &
I L O | O o | U v W
O] O] O] o Q] O
Terminal screw size
T S
M12 M10
J e i I e J e
pce | pce HU B U VoV W O WY
Oy o H on OH OHH oy OH on
o) o] o] o] o o) o) o)
DCL® DCL® R R S S T T

Note: For 400V 535~800HP, the terminal separate to two, to share the current.

IP55 Type

® 400V: 1-7.5HP

T

@ Rivi  She Ths

* 400V: 10-15HP

@ Rt Sha

T

© ®1 @2 B1
Terminal screw size
T D
M4 M4

T/

<) @1 @2 B1 B2
Terminal screw size
T )
M4 M4
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® 400V: 20-25HP

T

@ RiLi Shz  Ths S ®1 @2 B1 B2 U1 V2 Wirs @__)
Terminal screw size

T D

M6 M6

e 400V: 30-50HP
Ta

R/t Shz Ths e @1 @2 UM Viz Wit

@ 2

S D

Terminal screw size

T1 )

M6 M6

* 400V: 60-75HP

R/iti  Shz Tha S @1 @2 UM Viz Wi

o o

S &

Terminal screw size

T1 @)

M8 M8

* 400V : 100HP

@@@@@@@@@

R/l S/ T/ ® @2 UM Vi WM

Terminal screw size
T1 T2 @
M8 M10 M8
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3.3.6.2 Wiring for Main Circuit Terminals (For Enhanced E & G type)
Table 3.3.6.2.1 Description of main circuit terminals (IP00/IP20 Type)

200V : 1~30HP 200V : 40~175HP

Terminal 400V : 1~40HP 400V : 50~800HP

R/L1

S/L2 Input Power Supply
T/L3

B1,7P2
B2 e B1,P—B2 : External braking -
resistor

© e ® -6 : Connect braking
®P1 e ® "P1—B1, P2 : External DCL| module

u/m1

VIT2 Inverter output
WIT3

E/PE/© Ground terminal
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B Main circuit terminals identification and screw size (For Enhanced E & G

type)

¢ 1P20 Type
e 200V : 1-3HP/ 400V: 1-3HP

@ % % %% %% %%

R/L1

S/ Tl

B1/P

B2

Terminal screw size

T

<,

M4

M4

e 200V: 5-15HP/ 400V: 5-25HP

U/

VT2

W/Ta

Riti Sz Ths © P1 B1/P2 B2 Ut Vi
: [ ToMotor |
Power In Dynamic Brake SHARGE e
Terminal screw size
T S
M4 M4
e 200V: 20-30HP/ 400V: 30-40HP
T
R/L1 /S/LZ T/ © P1 B1/P2 B2 Ut Vi Whs

Terminal screw size

T

S)

M6

M6
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e 200V: 40-50HP/ 400V: 50-75HP
T

Y
Rik1 Sl Ths © P2 Umt  Viz2 Wi

©%%%%%%5%%

Terminal screw size

T S)

M8 M8

e 200V: 60-75HP/ 400V: 100-125HP

’/T
R/t Sh2  Ths Umrt Vi Wi

71%%%%%%%

Terminal screw size
Power supply T @
400V 100HP M8 M10
200V 60-75HP/
400V 125HP M10 M10

e 200V: 100-125HP/ 400V: 150-250HP

Terminal screw size

T ©)

M10 M10

e 200V: 150-175HP/ 400V: 300-425HP

oo

&) O o} O
N R || L8 | [T

o o]l o] o |lof. -|o o

T &)

M12 M10

=@
<@
=@
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* 400V: 535-800HP

oJ B) ) o] o) o) 9 {dJ ) o]
N N pele Hf bewd U U V HV W W
[= [=] o [=, [ =] of [ o of =)
Ael e Al Ml 1 o) Mo T o e o Mo
P P DcLa || noLa R R S S T T
I
[ C ’) [*] ] 2 [5

Terminal screw size
T 1D

M10 M10

Note: For 400V 535~800HP, the terminal separate to two, to share the current.
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Input / Output Power Section Block Diagram

The following diagrams show the basic configuration of the power sections for the range of

horsepower and input voltages. This is shown for reference only and is not a detailed depiction.

(For Enhanced E & G type frame 2~5, which can connect option DC reactor, please refer to

General Wiring Diagram)
IP00/IP20 Type

g

1. 1P20 200V: 1HP 400V: 1~2HP(Standard)
400V:1HP(Enhanced)

B1/P

B2

RILL O——
SiL2 O—

T3 O—

O ¢

:

o um
O vim2
L5 w3

2. 1P20 200V: 2~30HP 400V: 3~40HP(Standard)
400V:2~40HP(Enhanced)

B1/P

RILL O—
SIL2 O—

T3 O—

L Sum
O vim2
O w3

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

o [mm
£ o) —of

4. 1P00/IP20 200V: 60~75HP 400V:
100~125HP

© p
_ bl
| | /] |
RILL O— - RILLO—— ———oum
s ?7 * T - —Q‘ V/IT2 i//LLZOi * T |<& 40: VIT2
TIL3 Q— WiT3 ——OWIT3
o : | O : |
sps | sps | = | cB
=t —o eo—), L s 8
5. IPO0/IP20 200V: 100~125HP 6. IPO0/IP20 400V: 150~250HP

SUIML

—0O VIT2

—O WIT3

— |

SPS

AC/DC E)g

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

P

R/L1 (:3\;

SIL2 O * — yum
T3 (1%77 T 1 ——Ovm2
T ———OWIT3

NO

!
| TN el e
E ij ~|acmc| Of
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7. 1P00/IP20 200V: 150~175HP

P

____________________________ O___________________

ﬁ DCL
| |
RIL1C !

: L Sum
SIL2 O * T 1 - ovm
T3 - Owm

: | \ :

N
| %" sps = ciB
B0,

8. IP00/IP20 400V: 300~425HP

) P
FEIT DCL
| |
s PR R B
TIL3, T 1 ——Ovm2
? —C:)W/TS
N : l | ;
§H§ C sps || CiB
el ~|acie| O

___________________________________

P

———————————————————————————— Qrmmmmmosnnnne
R/ngz ‘ | UL
= =LA =

i WIT3
N © L | |

%Z_%H & sps || CIB

EO*W\_F ~|acioe[ 08
¢ |IP55 Type

1. 1P55 400V: 1~15HP

2. 1P55 400V: 20~25HP

—O UM

-0 VIT2

—O WIT3
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3. IP55 400V: 30~100HP

DCL
—O UIT1
T 1 ——O VIT2
O WIT3
PY Z} ‘
sps | &> | CB
- —of
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B Cooling Fan Supply Voltage Selection (400V class)

The inverter input voltage range of the F510 400V class models ranges from 380 to 460Vac. In these
models the cooling fan is directly powered from the power supply. Inverter models F510-4150/ 4175/
4215/ 4250/ 4300/ 4375/ 4425/ 4535/ 4670/ 4800-H3 requires the user to select the correct jumper
position based on the inverter input voltage ("400V" is the default position for these models). Please
select the correct position according to the input voltage. If the voltage setting is too low, the cooling
fan will not provide adequate cooling for the inverter resulting in an over-heat error. If the input
voltage is greater than 460Vac, select the “460V” position.

(1) 400V : 150HP~250HP

33CN
SA4(220V
el —

2 1

TB3

34CN — 35CN =

220V

amv| O O
Q 380V 400/415 440V 460V

AKAGIXSTLWOL 36CN P1 »2 P3 P4
4P108C0010103 VER.04 !%

(2) 400V : 300HP~800HP

33CN SA4(220V)
TB4(220V) = RUL
26CN 2 1 B3
440v 34CN —
[ Y| 35CN 220V
320N O O
20V 31CN \ 440V
380V 400/415 440V 460V TB2

25CN
4KA69X613W01

ﬂ
%:@
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B Power Input Wire Size, NFB and MCB Part Numbers

The following table shows the recommended wire size, molded case circuit breakers and magnetic

contactors for each of the F510 models. It depends on the application whether or not to install a

circuit breaker. The NFB must be installed between the input power supply and the inverter input
(R/L1, S/L2, T/L3).
Note: When using a ground protection, make sure the current setting is above 200mA and trip delay time

is 0.1 sec of higher.
Table 3.3.6.3 Wiring Instrument _for 200V,~400V class (IP00/IP20 type)

F510 Model Wire size AWG (mm?)
Power |Horse power| Rated Rated Main |Grounding| Control NFB’ mC'
supply (HP) KVA |current (A)| circuit™ E(G) line™
1HP 1.9 5 (;f’g_g) (124:;_03) (8_05'2‘;) TO-50EC(15A) | CU-11
1;09\;@ 2HP 2.9 75 (;f;_g) (3_151:1593) (S’%j;) TO-50EC(20A) | CU-11
3HP 4.0 10.6 (3_151:1593) (3_151:1593) (8’9511;) TO-50EC(30A) | CU-11
5HP 55 14.5 (3_151:150_3) (3_1;:1593) (g%j;) TO-50EC(30A) | CU-16
7.5HP 8.0 22 (51.%) (;_%) (g_%j‘;) TO-50EC(30A) | CU-16
10HP 11.4 30 (8?4) (5_2&3_4) (895'2‘;) TO-100EC(50A) | CU-18
15HP 15 42 (8§4) (5_130:2_4) (g%j‘;) TO-100EC(50A) | CU-27
20HP 21 56 (136.3) (85_34) (S’%j;) TO-100EC(100A)| CU-50
25HP 26 69 (2:1.2) (8§4) ((3)_%11;) TO-100EC(100A)| CU-65
30HP 30 80 (2?.2) (1,?_3) (g%j‘;) TO-225E(125A) | CU-80
2??%\/ 40HP 42 110 (332_6) (133) (8_05'2‘;) TO-225E(150A) | CN-100R
50HP 53 138 (627’_04) (2?.2) (S’%j‘;) TO-225E(175A) | CN-125R
60HP 64 169 (%/50) (214_2) (S’%j;) TO-225E(200A) | CN-150
75HP 76 200 (13/792) (214_2) ((3)_%11;) TO-225E(225A) | CN-180
100HP 95 250 (?gg) (2?.2) (g%j‘;) TO-400S(300A) | CN-300
125HP 19 312 (‘2‘88) (33?_6) (g_%j‘;) TO-400S(400A) | CN-300
150HP 137 400 (ggg) (3;6) (g%j‘;) TO-600S(600A) | CN-400
175HP | 172 450 (gggigﬁ) (15/8) (S’%j;) TO-800S(800A) | CN-630
1HP 2.6 3.4 (;f‘:;_g) (12‘5;_03) (g%j;) TO-50EC(15A) | CU-11
400V 2HP 3.1 4.1 (;‘fg_g) (124}:;93) (g%j‘;) TO-50EC(15A) | CU-11
30 3HP 4.1 5.4 (;‘f;_g) (124:;93) (g_%j‘;) TO-50EC(15A) | CU-11
5HP 7.0 9.2 (;f;_g) (124:;_03) (g%j‘;) TO-50EC(15A) | CU-18

3-51




F510 Model Wire size AWG (mm?)
Power |Horse power| Rated Rated Main |Grounding| Control NFB™ MC?
supply (HP) KVA |current (A)| circuit™ E(G) line™

7.5HP 8.5 12.1 (;f‘:;_g) 3_151:1593 (S’%j;) TO-50EC(15A) | CU-18
10HP | 133 | 175 (gg) se s (g%j;) TO-50EC(20A) | CU-18
15HP 18 23 (51.%) (;_%) (g%j‘;) TO-50EC(30A) | CU-25
20HP 24 31 (8?4) (85_34) (g_%j‘;) TO-100EC(50A) | CU-25
25HP 29 38 (8§4) (85_34) (g%j‘;) TO-100EC(50A) | CU-35
30HP 34 44 (8§4) (8?4) (S’%j;) TO-100EC(50A) | CU-50
40HP 41 58 (133) (85_34) (g%j;) TO-100EC(75A) | CU-50
50HP 55 73 (2?.2) (85_34) (g%j‘;) TO-100EC(100A)| CU-65
60HP 67 88 (2;1.2) (133) (g_%j‘;) TO-100EC(100A)| CN-80
75HP 79 103 (33?62) (136_3) (g%j‘;) TO-225E(150A) | CN-100R
100HP 11 145 (627/94) (2?.2) (S’%j‘;) TO-225E(175A) | CN-150
125HP 126 168 (‘Qé/g) (214_2) (g%j;) TO-225E(225A) | CN-150
150HP | 159 | 208 (?gg) (2?.2) (g%j;) TO-400S(300A) | CN-300
175HP 191 250 (?gg) (2?.2) (g_%j‘;) TO-400S(300A) | CN-300
215HP 226 296 (ggg) (33?62) (g%j‘;) TO-400S(400A) | CN-300
250HP | 250 328 (ggg) (33?62) (S’%j;) TO-400S(400A) | CN-400
300HP | 332 435 (288) (33?62) (g%j;) TO-600S(600A) | CN-630
375HP | 393 515 (gggigg) (15’8) (g%j;) TO-800S(800A) | CN-630
425HP | 457 585 (gggigg) (13/8) (g%j‘;) TE-1000(1000A) | CN-630
535HP | 526 700 (gggigg) (13/8) (8.05-1;) TE-1000(1000A) | 800

670HP | 640 875 (gggjgg) (13/8) ((3)_%11;) TE-1200(1200A) | 1000

800HP | 732 960 (gggigg) (15’8) (g%j‘;) TE-1200(1200A) | 1000

*1. The main circuit terminals: R/L1, S/L2, T/L3 , U/T1, V/T2, W/T3, B1 P, B2, &, ®.

*2. Control line is the terminal wire on the control board.

*3. The NFB and MCB listed in the table are of TECO product numbers, products with same rated specification

of other brands may be used. To reduce electrical noise interference, ensure that a RC surge absorber

(R: 10Q/ 5W, C: 0.1uf/1000VDC) is added to both sides of MCB coil.
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Table 3.3.6.4 Wiring Instrument for 400V class (IP55 type)

F510 Model Wire size(mm?)
Power H:v';s; Rated cz?:zgt Main |Grounding| Control NFB™ MC™
supply p(HP) KVA (A) circuit™ E(G) line™

14~10 11~10 30~14

1HP 2.6 34 | 5 53) | (3553 | (0.5~2)| TO-B0EC(15A) | CU-11
14~10 | 11~10 | 30~14

2HP 3.1 4.1 (2-53) | (3553 | (0.5~2)| TO-BOEC(15A) | CU-11
14~10 | 11~10 | 30~14

3HP 4.1 54 | (0-53) | (35-53) | (0.52)| TO-50EC(15A) | CU-11

5HP 7.0 9.2 14~10 11=10 | 3014 1 1o50EC(15A) | CU-18

(2~5.3) | (3.5~5.3) | (0.5~2)

14~10 11~10 30~14

75HP | 85 1211 2~523) | (3.5~5.3) | (0.5~2)

TO-50EC(15A) | CU-18

11~10 11~10 30~14

10HP | 133 | 175 |35 53\ (35-53) | (0.5~2)

TO-50EC(20A) | CU-18

15HP | 18 23 (51_%) (g.%) (g_%j;) TO-50EC(30A) | CU-27
4:??5\’ 20HP | 24 31 (8§4) (8?4) ((3)_05:‘;) TO-100EC(50A) | CU-27
25HP | 29 38 (8*_34) (8§4) (g%j‘;) TO-100EC(50A) | CU-38
30HP | 34 44 (85_34) (8§4) (g_%'j;) TO-100EC(50A) | CU-50
40HP | 41 58 (133) (8§4) (g’%j‘;) TO-100EC(75A) | CU-50
50HP | 55 73 (214.2) (8?4) (g_%j;) TO-100EC(100A) | CU-65
60HP | 67 88 (214.2) (136_3) ((3)_05;12) TO-100EC(100A) | CN-80
75HP | 79 103 (332.6) (1§_3) (g%j‘;) TO-225E(150A) | CN-100R
100HP | 111 145 2/0 4 8014 | 10p25E(175A) | CN-150

(67.4) 21.2) | (0.5~2)

*1. The main circuit terminals: R(L1), S(L2), T(L3), ©, &1, &2, U(T1), V(T2), W(T3),B1, B2 (Polyethylene
power line of 600V is recommended to be used.)

*2. Control line is the terminal wire on the control board.

*3. The NFB and MCB listed in the table are of TECO product numbers, products with same rated specification
of other brands may be used. To reduce electrical noise interference, ensure that a RC surge absorber (R:

10Q/ 5W, C: 0.1uf/1000VDC) is added to both sides of MCB coil.
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3.3.7 Wiring Precautions

o Do NOT remove any protective covers or attempt any wiring while input power is
applied. Connect all wiring before applying input power. When making wiring
changes after power up, remove input power and wait a minimum of five minutes
after power has been turned off before starting. Also confirm that the charge lamp

0 Danger is off and that DC voltage between terminals B1/P or (+) and (-) does not exceed
25V, otherwise electric shock may resuilt.

¢ Only authorized personnel should work on the equipment. (Take off metal jewelry
such as watches and rings and use insulated tools.), otherwise electric shock or
injury may result.

(A) Wiring for control circuit:

(1) Separate the wiring for control circuit terminals from main circuit wiring for terminals (R/L1,
S/L2, T/L3, U/T1, VIT2, and W/T3).

(2) Separate the wiring for control circuit terminals (R1A, R1B, R1C / R2A, R2C /R3A, R3C)
from wiring for terminals S1~S6, A01, A02, GND, +10V-, Al1, Al2, and GND wiring.

(3) Use shielded twisted-pair cables (#24 - #14 AWG / 0.5 -2 mm?) shown in Fig. 3.3.7.1 for
control circuits to minimize noise problems. The maximum wiring distance should not
exceed 50m (165 ft).

Wrap with insulating Tape  Twisted Pair.

DO NOT Ground Shield at

Ground Shield at Inverter .
this end

end ONLY

Figure 3.3.7.1 Shielded Twisted-Pair

(B) Wiring for main circuit:

(1) The Input power supply voltage can be connected in any phase sequence to power input
terminals R/L1, S/L2, or T/L3 on the terminal block.

(2) DO NOT connect the AC input power source to the output terminals U/T1, V/T2 and. W/T3.

(3) Connect the output terminals U/T1, V/T2, W/T3 to motor lead wires U/T1, V/T2, and W/T3,
respectively.

(4) Check that the motor rotates forward with the forward run source. If it does not, swap any 2
of the output cables to change motor direction.

(5) DO NOT connect phase correcting capacitors or LC/RC noise filter to the output circuit.

3-54



(C) Grounding:
(1) Connect the ground terminal (E) to ground having a resistance of less than 100Q.
(2) Do not share the ground wire with other devices, such as welding machines or power tools.

(3) Always use a ground wire that complies with the local codes and standards for electrical

equipment and minimize the length of ground wire.
(4) When using more than one inverter, be careful not to loop the ground wire, as shown below

in Fig. 3.3.7.2.
F510 F510 F510
a) Correct =
F510 F510 F510
F510 F510 F510 w L
\_/M_ c) Incorrect
b) Correct -

Figure 3.3.7.2 F510 Inverter Grounding

3-55



3.3.8 Input Power and Cable Length
B Cable size

The length of the cables between the input power source and /or the motor and inverter can
cause a significant phase to phase voltage reduction due to the voltage drop across the cables. The
wire size shown in Tables 3.3.6.3 & 3.3.6.4 is based on a maximum voltage drop of 2%. If this value
is exceeded, a wire size having larger diameter may be needed. To calculate phase tot phase voltage
drop, apply the following formula:

Phase-to-phase voltage drop (V) = \/§ xresistance of wire (Q/km) x length of line m) x currentx10-3.

(km=3280 x feet)

(m=3.28 x feet)

B Cable length vs. Carrier frequency

The allowable setting of the PWM carrier frequency is also determined by motor cable length
and is specified in the following Table 3.3.8.1.

Table 3.3.8.1 Cable Length vs. Carrier Frequency

Cable length between < 30 30 — 50 50 — 100 > 100
the inverter and
Motor in m (ft.). (100) (100 — 165) | (166 - 328) (329)
Recommended carrier | ¢, 10 kHz 5 kHz 2 kHz
frequency allowed
(max) (max) (max) (max)

Parameter 11-01

B Installing an AC line reactor

If the inverter is connected to a large-capacity power source (600kVA or more), install an
optional AC reactor on the input side of the inverter. This also improves the power factor on the
power supply side.
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3.4 Inverter Specifications

B Basic Specifications

(a) 200V class

3-57

Inverter capacity (HP) 1 2|1 3|5 |75|10 (15|20 | 25 |30|40 |50 |60 |75|100| 125 | 150 | 175
?Ka\t,%o”tp”tcapac'ty 19 [2.9]4.0|55| 8 |11.4/15.2[21.3| 26.2 | 30 |41.9|52.5(64.3|76.2(95.2|118.8|152.4|171.4
E Rated Output Current (A) 50 [7.5(10.6(145]| 22 | 30 |42 |56 | 69 |80 |110|138|169|200|250| 312 | 400 | 450
g Maximum Applicable 1 2 3 5175|110 |15|20 | 25 | 30|40 |50 |60 |75 |100| 125 | 150 | 175
« [Motor “'HP (KW) (0.75)|(1.5)[(2.2)(3.7)/(5.5)|(7.5)| (11) | (15)|(18.5)|(22)| (30) | (37)| (45) | (55) | (75) | (90) |(110)](130)
£ [Maximum Output Voltage ~
8 (V) 3-phase 200V~240V
Maximum Output
Based on parameter setting 0.1~599.0 Hz
Frequency (Hz)
>|Rated Voltage, Frequency 1-phase/ 3-phase 200V~240V, 50/60Hz
g 3-phase
7 |Allowable Voltage
(7] - o/ ~ [v)
& |Fluctuation 15% ~+10%
3
O |Allowable Frequency o
& Fluctuation 5%
(b) 400V class
'“"ert‘::_l‘l’f)‘pacny 1] 2 5 75|10 | 15| 20| 25| 30|40 | 50 | 60 | 75 | 100 | 125 | 150 | 175 | 215 | 250 | 300 | 375
i e 26|31 |41|70|84|133|17.5|23.6|28.9|33.5|41.1|54.8| 67 |78.4| 110 | 125 | 158 | 190 | 225 | 250 | 331 | 392
Capacity (KVA)
[ 34 41|54 |92 [121]175| 23 | 31 | 38 | 44 | 58 | 73 | 88 | 103 | 145 | 168 | 208 | 250 | 296 | 328 | 435 | 515
o [Current (A)
= .
x knax:rnug; Mot 1] 2 5 | 75|10 | 15 | 20 | 25 | 30 | 40 | 50 | 60 | 75 | 100 | 125 | 150 | 175 | 215 | 250 | 300 | 375
5 |Applicable NMotor |, 75)| (15)| 2.2) | 3.7)| (5.5)| (7.5)| (11) | (15) |(18.5)| (22) | (30) | (37) | 45) | (55) | (75) | (90) | (110) | (132) | (160) | (185) | (220) | (280)
2["HP (KW)
S |[Maximum Output
(@) - ~
Voltage (V) 3-phase 380V~480V
e P Based on parameter setting 0.1~599.0 Hz
Frequency (Hz)
RETETE VD, 3-phase 380V ~ 480V, 50/60Hz
> |Frequency
& [Allowable
@ [Voltage -15% ~ +10%
® |Fluctuation
2 |Allowable
o (Frequency +5%
Fluctuation
Inverter capacity (HP) 425 535 670 800
Rated Output Capacity (KVA) 445 525 640 731
©
% Rated Output Current (A) 585 700 875 960
E Maximum Applicable Motor 425 535 670 800
5 [HP (KW) (315) (400) (500) | (600)
5 |Maximum Output Voltage (V) 3-phase 380V~480V
o =
:\:I-Ia;))(lmum T PG R Based on parameter setting 0.1~599.0 Hz
Rated Voltage, Frequency 3-phase 380V ~ 480V, 50/60Hz
g’ %_' Allowable Voltage Fluctuation -15% ~ +10%
Q.
& 3 |Allowable Frequency 159
Fluctuation =27




*1: Take standard 4-pole induction motor as the base.

*2: F510 model is designed to be used in normal duty (ND), whose overload capability is 120% for 1 min.

*3: If it is greater than default carrier frequency, you need to adjust the load current based on the de-rating

curve.
200V class Carrier fre_q. Carrier freq. 400V class Carrier fre_q. Carrier freq.
default setting range default setting range

1~25HP 2KHz 2~16KHz 1~30HP 4KHz 2~16KHz

30HP 2KHz 2~12KHz 40HP 2KHz 2~16KHz
40~50HP 2KHz 2~12KHz (*4) 50~60HP 4KHz 2~12KHz (*4)
60~125HP 2KHz 2~10KHz (*4) 75~215HP 4KHz 2~10KHz (*4)

- - - 250HP 2KHz 2~8KHz

150~175HP 2KHz 2~5KHz 300~375HP 2KHz 2~5KHz

- - - 425HP 2KHz 2~5KHz

- - - 535~800HP 4KHz 2~5KHz

*4: If control mode is set to SLV mode and maximum frequency (01-02) is larger than 80 Hz, the carrier

frequency range is 2~8Hz.

The following table shows the maximum output frequency for each control mode.

Maximum
Control .
Other settings output
mode
frequency
V/F Unlimited 599Hz
200V 1~15HP, 400V 1~20HP 150Hz
200V 20~30HP, 400V 25HP 110Hz
400V 30~40HP 100Hz
200V 40~125HP, 400V 50~215HP
SLV ' '
carrier (11-01) is set as 8K or below 8K. 100Hz
200V 40~125HP, 400V 50~215HP, 80Hz
carrier (11-01) is set as above 8K.
200V 150~175HP, 400V 250~800HP 100Hz
PMSLV Unlimited 599Hz
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B General Specifications

Operation Modes

LED keypad with seven-segment display *5 and LCD keypad (Optional HOA LCD keypad); all LCD keypad with
parameter copy function

Control Modes

V/F, SLV, PMSLV with space vector PWM mode

Frequency Control Range

0.1Hz~599.0Hz

Output Frequency Accuracy
(Temperature change)

Digital references: £0.019(-10 to +40°C ), Analog references: +0.19% (25°C+10°C)

Speed Control Accuracy

+0.5% (Sensorless Vector Control Mode)

Frequency Setting

Digital references: 0.01Hz , Analog references: 0.06Hz/60Hz

("]
2 | Resolution
-2 | Output Frequency
9 | Resolution 0.01Hz
§ Inverter Overload 120%/1 min
8 | Frequency Setting Signal DC 0~+10V / 0~20mA or 4~20mA
o - -
s ?it:'c]::leratlonl R 0.0~6000.0 seconds ( separately set acceleration and deceleration time )
5 \é(ta‘ltage, F_re(_]uency Custom V/F curve based on parameters
o aracteristics
Braking Torque About 20%
Auto tuning, Soft-PWM, Over voltage protection, Dynamic braking, Speed search, Restart upon momentary power
Main Control Functions loss, 2 sets of PID control, Slip Compensation, RS-485 communication standard, Simple PLC function, 2 sets of
analog outputs, Safety switch
Accumulated power-on/ run time, 30 sets of fault history records and latest fault record state, Energy-saving function
Other Functions setting, Phase loss protection, Smart braking, DC braking, Dwell - S curve acceleration and deceleration, Up/Down
operation, Modbus, BACnet MS/TP and Metasys N2 communication protocol, Display of multi-engineering unit,
Local/ Remote switch, SINK/ISOURCE input interface selection, User parameter settings
. Current level can be setting (It can be set separately in acceleration or constant speed; it can be set with or without
Stall Prevention g )
protection in deceleration)
Instantaneous Over Current
(OC) and Output Short- Inverter stops when the output current exceeds 160% of the inverter rated current
Circuit (SC) Protection
:;I,-ﬁ:gt';;vfgfza)d If inverter rated current 120%/1min is exceeded, inverter stops. The factory default carrier frequency is 2~4KHZ™
Motor Overload Protection Electrical load )
(OL1) ectrical overload protection curve
_E g:ft;zz:zge o] If the main circuit DC voltage rises over 410V (200V class)/ 820V (400V class), the motor stops running.
©
= | BlellEeediny If the main circuit DC voltage falls below 190V (200V class) /380V (400V class), the motor stops running.
i | Protection
S | Auto-Restart after Power loss exceeds 15ms.
% | Momentary Power Loss Auto-restart function available after momentary power loss in 2 sec. ; 3HP below for 1sec
(]
‘é Overheat(OH) Protection Use temperature sensor for protection.
o

Ground Fault (GF)
Protection

Use current sensor for protection.

DC Bus Charge Indicator

When main circuit DC voltage 50V, the CHARGE LED turns on.

Input Phase Loss (IPL)
Protection

If the IPL is detected, the motor stops automatically.

Output Phase Loss (OPL)
Protection

If the OPL is detected, the motor stops automatically.

Short-circuit current rating
(SCCR)

Per UL 508C, the drive is suitable for use on a circuit capable of delivering not more than 100KA symmetrical
amperes (rms) when protected by fuses given in the fuse table.

Environment Specifications

Installation Location

Indoor (protected from corrosive gases and dust)

Ambient Temperature

-10~+40°C(14°F~104°F) (IP20/NEMA1 or IP55/NEMA12), -10~+50°C(14°F~122°F) (IP0O or top anti-dust cover

removed) without de-rating; with de-rating, its maximum operation temperature is 60°C(140°F). (Enhanced type
frame 5 is 50°C without de-rating

Storage Temperature

-20~+70°C(-4°F ~+158°F)

Humidity 95%RH or less (no condensation)
. Altitude: Below 1000 m (3281 ft.), It is required to derate 1% of current at each additional 100 m, the maximum
Altitude . )
altitude is 3000 m.
Vibration 9.8m/s?(1.0G), meet IEC 60068-2-6

Pollution Degree

IP00/IP20/1P21 meet IEC 60721-3-3 Class 3C2, IP55 meet IEC 60721-3-3 Class 3C3
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Communication Function Built-in RS-485 as standard (Modbus protocol with RJ45/ BACnet/ Metasys N2)

PLC Function Built-in
. The built-in noise filter complies with EN61800-3 available for inverters 400V 75HP or below (IP20) / 400V 60HP or
EMI Protection
below (IP55)
EMS Protection in compliance with EN61800-3
Safety CE Declaration | in compliance with EN61800-3 (CE & RE) and EN61800-5-1 (LVD, Low-Voltage Directive)
Certification | \j; certification | UL508C

Accessories Please refer to chapter 11

*1: Speed control accuracy will be different from the installation conditions and motor types.
*2: The factory default carrier frequency is different from models.
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3.5 Inverter De-rating Based on Carrier Frequency

Note: De-rating curve current of carrier frequency means inverter rated current.
(a) 200V Models

Rated Current
. 200V 1~25HP Model] 2001 | 2002 | 2003 [ 2005 | 2008
Ratio 100%— A_|100%] 67% | 76% | 76% | 80%
A L____ > / B |80%|53% | 60% | 61% | 68%
i i Model] 2010 | 2015 [ 2020 [ 2025
: 5 A |83% | 79% | 84% | 87%
B [____ L O B |67%|67% | 67% | 70%
i : Carrier
0 2KHz 8KHz 16KkHz ~ Frequency (Fc)
Rated Current
AL R / Model[ 2030 [ 2040 | 2050
! ; A [92% [ 77% | 83%
: ; B |74% | 62% | 67%
B [_._. e R
' ' Carrier
0 2KHz 6KHz 12KHz  Frequency (Fc)
Rated Current Model] 2060 | 2075 [ 2100
Ratio 100% 200V 60~175HP A 85% | 90% | 86%
o : / B [68% |72% | 69%
A L. U
| : Model] 2125 | 2150 [ 2175
; : A | 91% | 87% | 92%
: : B |73% |78% | 83%
B |- L PR
i : Carrier
0 2KHz 5KHz 10KHz ~ Frequency (Fc)
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(b) 400V Models

Model | 4001 [ 4002 [ 4003
(IP55) | (IP55) | (IP55)
o 400V 1~30HP A 100% | 100% | 100%
100% : B 60% | 60% | 60%
Rated Current A |-------- 1o , / Model] 4001 | 4002 | 4003 | 4005 | 4008
Ratio ; ! (IP20)|(IP20)|(IP20)
: | A [100%]| 83% | 78% |100%] 76%
B ! ! B | 60% | 50% | 47% | 60% | 46%
_________ LS S
i ! Model| 4010 | 4015 | 4020 | 4025 | 4030
! ! A [ 85% | 78% | 77% | 82% | 89%
| : B | 51% | 47% | 46% | 49% | 53%
i | Carrier
' ' Frequency (Fc
0 4KHz  8KHz 16KHz g y (Fe)
Rated Current
Ratio 100% ; 400V 40HP
78%]| ____ L /
47%| ____ SR R \
: ! Carrier
0 2KHz 8KHz 16KHz Frequency (Fc)
Rated Current
Ratio 100% 400V 50~60HP
Al L
i ; Model] 4050 | 4060
: : A | 83% | 85%
5 | : B | 66% | 68%
i i Carrier
0 4KHz 5KHz 12kHz  Frequency (Fc)
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Rated Current

Ratio 100% : 400V 75~215HP
: Model| 4075 [ 4100 | 4125
A »/ A [88% | 81% | 89%
; : B |62% | 57% | 63%
B | __________________ 3 Model| 4150 [ 4175 | 4215
I : A | 87% | 86% | 88%
: : B |61% | 60% | 61%
L Carrier
0 4KHz 5KHz 10KHz Frequency (Fc)
Rated Current
88%)| ________ /
78%)| . L S
i : Carrier
0 2KHz 3KHz 5KHz Frequency (Fc)
Rated Current
Ratio 100% . 400V 300~375HP
A 0N
| Model| 4300 | 4375
: A | 77% | 79%
i Carrier
0 4KHz  5KHz Frequency (Fc)
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Rated Current
Ratio 100%
87%

78%

400V 425HP

v

L Carrier
0 2KHz 3KHz 5KHz Frequency (Fc)
Rated Current
Ratio 100% 400V 535~800HP
90% |[-------------k----1 .
80% [------"------i----- ro----
70% [~"""""""TTTTTrotooo A
i Carrier
0 2KHz 3KHz 4KHz 5KHz ' reauency (Fc)
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3.6 Inverter De-rating Based on Temperature

Rated Current
Ratio 100%
60%
0 40°C 60°C Temperature

Note: User needs to adjust the inverter rated current depending on ambient temperature to ensure

the appropriate industrial application.

€@ Notes for using the PM motor

1. The inverter carry frequency (11-01) need to set upper than 6KHz.
2. The rating current of the inverter at 6KHz carry frequency (11-01) (need refer to the
de-rating curve) must be bigger than the PM motor rating current.

& Capacitor reforming Guide after long storage
For correct performance of this product after long storage before use it is important that
Inverter Capacitors are reformed according to the guide below:

Stt(i)r:]aege Procedure to re-apply voltage

=1year | Apply rated voltage(*1) of inverter in the normal way

Ezt\;v::rr; Apply 100% rated voltage of inverter to the product for one hour
Use a variable AC power supply to
1. Connecting 25% of inverter rated voltage for 30 minutes.

=2 years 2. Connecting 50% of inverter rated voltage for 30 minutes.

- 3. Connecting 75% of inverter rated voltage for 30 minutes.
4. Connecting 100% of inverter rated voltage for 210 minutes.
Once the procedures completed, inverter just can be used normally.

*1 : Rated voltage: please connects rated voltage according to model label of inverter.
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3.7 Inverter Dimensions
3.7.1 Standard Type (IPO0/IP20)

(a) 200V: 1-7.5HP(Standard H & C type) 1-10HP (Enhanced E & G type)/ 400V: 1-10HP

o W " e D -
- W1l - d
s —y
r G
EHHE
i i
T : ils
TR
mhne
£ \i
-tI-d'
Dimensions in mm (inch) .
Inverter Model W v D Wi a1 : d NW in kg(Ibs)
130 | 215 | 150 | 118 | 203 | 5 2.2
F510-2000-L1 | 5%y | (8.46) | (5.91) | (a.65) | (7.99) | (0.20) | M® (4.9)
130 | 215 | 150 | 118 | 203 | 5 2.2
F510-2002-L1 | (5%1%) | (8.46) | (5.91) | (a.65) | (7.99) | (0.20) | M3 (4.9)
130 | 215 | 150 | 118 | 203 | 5 2.2
F510-2003-L1 | 5%y | (8.46) | (5.91) | (a.65) | (7.99) | (0.20) | M3 (4.9)
140 | 2795 | 181 | 122 | 267 | 12 3.8
F510-2005L18 | 551y | (11.00)| (7.13) | (4.80) | (1051)| (0.05) | M@ (8.4)
140 | 2795 | 181 | 122 | 267 | 12 3.8
F510-2008-L13 | 551y | (11.00)| (7.13) | (4.80) | (1051)| (0.05) | M@ (8.4)
140 | 2795 | 181 | 122 | 267 | 12 3.8
F510-2010-E3/G3 (5.51) | (11.00) | (7.13) | (4.80) |(10.51)| (0.05) M6 (8.4)
130 | 215 | 150 | 118 | 203 | 5 2.2
F510-4001-L13 | 55y | (8.46) | (5.01 | (4.65) | (7.99) | (0.20) | M® (4.9)
130 | 215 | 150 | 118 | 203 | 5 2.2
F510-4002-113 | 515y | (8.46) | (5.91 | (4.65) | (7.99) | (0.20) | M3 (4.9)
130 | 215 | 150 | 118 | 203 | 5 92
F510-4003-L13 | 575y | (8.46) | (5.01 | (4.65) | (7.99) | (0.20) | M® (4.9)
140 | 2795 | 181 | 122 | 267 | 12 3.8
F510-4005-[13 | 551y | (11.00)| (7.13) | (4.80) | (1051)| (0.05) | M@ (8.4)
140 | 2795 | 181 | 122 | 267 | 12 3.8
F510-4008- [ 13 (5.51) |(11.00) | (7.13) | (4.80) | (10.51)| (0.05) M6 (8.4)
140 | 2795 | 181 | 122 | 267 | 12 3.8
F510-4010-L18 | 551y | (11.00)| (7.13) | (4.80) | (10.51)| (0.05) | M@ (8.4)
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(b) 200V: 10-30HP(Standard H & C type) 15~30HP (Enhanced E & G type) / 400V: 15-

40HP

@

]
Inverter Model W H Dim;nsioani;\ mm (;'nlch) " d NW in kg(lbs)
FS10-2010.H31C3 | (g0 | (1101 | (8.48) | (7.56) | (10.26)| (0.06) | M (1367
F510-20154 13 (é.lzg) (1?951) (82;%) (71.%%3) (1212.356) (01.666) M6 (12:27)
F510-2020-L13 (1%6.323) (1316.;?7) (g.%%) (5%?3) (1::3:?9) (01.666) M8 (221.%5)
F510-2025-L13 (1%6.323) (1316.;37) (g.%%) (5%?3) (1???9) (01.666) M8 (221_%5)
F510-2030-L13 (1%6.34?3) (1?216.5?7) (g.%%) (5%?3) (1::3;.1??9) (01.666) M8 (221_%5)
F510-4015-L13 (5.123) (131(.);3)1) (g.i%) (71.%%;) (1?[2.356) (01.666) e (12227)
F510-4020-L13 (82.12%) (131(.);;)1) (g.i%) (71.?5%) (1?[2.356) (01.666) il (12:27)
F510-4025-E3/G3 (82.12(;) (13:.);)1) (gfé) (71.95%3) (121?56) (01.666) il (12:27)
F510-4025-H3/C3 (1%(.553) (13;1‘.557) (é%%) (52;2) (1?399) (01.666) M8 (221.%5)
F510-4030-L13 (1%?23) (13;1‘.557) (g.%%) (5.2%) (1?3?9) (01.666) M8 (221.%5)
F510-4040-L13 (1%(.323) (194’16.337) (g.%%) (5%%) (1?29) (01.666) M8 (221.%5)
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(c) 200V: 40-50HP/ 400V: 50-75HP (Standard H & C type) 50~100HP (Enhanced E & G
type)

[ e
N

l
|

|
[ = —]
[= —1

B |
Inverter Model W H DimeDnsionsVi\;\lmm(irll'clh) T d NW in kg(lbs)
FSL0-2040-H3C3 | 1170 | 067y | (092) | (a0) | 988 | 043) | M8 | o)
FSL0-2050HIC3 | 11750 | ooer) | (9.92) | (ea0) | 1988 | 013 | M8 | (saen
FSI0-4050H3IC3 | (1155) | 067 | 092) | (630) | 1988 | 0.1 | M8 | (szony
FSLO4060-HIC3 | 11201 | a067) | (092) | (oa0) | 988 | 043) | M8 | spon)
FSL0407SHICS | 1150 | oer) | (0.92) | ea0) | 1988 | 013 | M8 | (saen
FS10-2000€3G3 | 113 | (2071 | a071) | (030) | 0988 | 043 | 8 | soen
FSLO2050-E363 | (1’35 | oo.71) | t0.11) | (o00) | 1968)| 043 | ™ | so2)
FS10-4050-£3G3 | 113 | (20.71) | a071) | (030) | 1988 | 043 | M | soen
FSLO-4060-E3G3 | (1’35 | oo.71) | 10.11) | (o00) | 1968)| 043 | ™ | so2)
FS10-407S-E3G3 | 113 | (20.71) | d071) | (000) | 1988 | 049 | M8 | soen
FSLO-4100 €363 | (1’35 | oo 71 | o) | o) | 1968)| 043 | M8 | o)
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(d) 200V: 60-125HP/ 400V: 100-250HP (Standard H & C type) 125~250HP (Enhanced E
& G type) (IP00)

W d D
1 W1 | /_
r /]
- 1 Izl
| T ® ® n H
B 0 ® I
Dimensions in mm (inch)
Inverter Model NW in kg(lbs)
W H D | wi | H1 { d
e 344 | 580 | 300 | 250 | 560 | 16 40
F510-2060-0L18 | (13554 | (22.83) | (11.81) | (9.84) | (22.05)| (0.06) | M8 (88.18)
e 344 | 580 | 300 | 250 | 560 | 16 40
F510-2075-L13 | 1354y | (22.83) | (11.81) | (9.84) | 22.05)| (0.06) | M8 (88.18)
459 | 790 | 3245 | 320 | 760 | 16 74
F510-2100-0L18 | 15707y | (31.10) | (12.78) | (12.60) | (29.92) | (0.08) | MO | (163.14)
450 | 790 | 3245 | 320 | 760 | 16 74
F510-2125L18 | 15707)| (31.10) | (12.78) | (12.60) | (29.92) | (0.08) | MO | (163.14)
o 344 | 580 | 300 | 250 | 560 | 16 40
F510-4100-H3/C3| 13 54y | (22.83) | (11.81) | (9.84) | (22.05) | (0.06) | M® (88.18)
e 344 | 580 | 300 | 250 | 560 | 16 40
F510-4125018 | 1354y | (22.83) | (11.81) | (9.84) | (22.05)| (0.06) | M8 (88.18)
o 344 | 580 | 300 | 250 | 560 | 16 40
F510-4150-E3/G3| 13 54y [ (22.83) | (11.81) | (9.84) | (22.05) | (0.06) | M8 (88.18)
459 | 790 | 3245 | 320 | 760 | 16 74
F510-4150-H3/C3| 15 97y | (31.10) | (12.78) | (12.60) | (29.92) | (0.06) | MO | (163.14)
450 | 790 | 3245 | 320 | 760 | 16 74
FS10-4175L18 | 15707y | (31.10) | (12.78) | (12.60) | (29.92) | (0.08) | MO | (163.14)
450 | 790 | 3245 | 320 | 760 | 16 74
F510-4215L18 | 15.07)| (31.10) | (12.78) | (12.60) | (29.92) | (0.06) | MO | (163.14)
450 | 790 | 3245 | 320 | 760 | 16 74
F510-4250-0L18 | 15707y | (31.10) | (12.78) | (12.60) | (29.92) | (0.06) | MO | (163.14)
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(e) 200V: 60-125HP/ 400V: 100-250HP (Standard H & C type) 125~250HP (Enhanced E
& G type) (IP20)

L ]
5] 5] I
o]
8 8
# & I ;
® ®
@® @
Dimensions in mm (inch) )
Inverter Model NW in kg(lbs)
W H D wi | H1 t | d
3485 | 740 | 300 | 250 | 560 | 16 44
F510-2060-L13 | 1375 | 29.13) | 11.81) | (9.84) | 22.05) | (0.08) | M8 | (97.00)
3485 | 740 | 300 | 250 | 560 | 16 44
F510-2075-L13 | 1375y | 29.13) | 11.81) | (9.84) | 22.05) | (0.08) | M8 | (97.00)
4635 | 1105 | 3245 | 320 | 760 | 16 81
F510-21000L18 | g5 | (43.50) | (12.78) | (12.60) | (29.92) | (0.08) |M°| (178.57)
4635 | 1105 | 3245 | 320 | 760 | 16 81
F510-2125018 | 1875 | (43.50) | (12.78) | (12.60) | (29.92) | (0.08) |M°| (178.57)
3485 | 740 | 300 | 250 | 560 | 16 44
F510-4100-H3/C3 | 13 75) | (20.13) | (11.81) | (9.84) | (22.05) | 0.06) | M8 | (97.00)
3485 | 740 | 300 | 250 | 560 | 16 44
FS10-4125018 | 1370y | (20.13) | (11.81) | (9.84) | (22.05) | (0.06) | M8 | (97.00)
3485 | 740 | 300 | 250 | 560 | 16 44
F510-4150-B3/G3 | 13 75y | (20.13) | (11.81) | (9.84) | (22.05) | (0.06) | M8 | (97.00)
4635 | 1105 | 3245 | 320 | 760 | 16 81
F510-4150-H3/C3 | 18 55y | (43.50) | (12.78) | (12.60) | (29.92) | (0.06) [M1O]| (17857
4635 | 1105 | 3245 | 320 | 760 | 16 81
F510-4175-L13 | 1g75) | (a3.50) | (12.78) | (12.60) | (29.92) | (0.06) |M1O| (178.57)
4635 | 1105 | 3245 | 320 | 760 | 16 81
F510-4215-L13 | 1475) | (43.50) | (12.78) | (12.60) | (29.92) | (0.06) |M1O| (178.57)
4635 | 1105 | 3245 | 320 | 760 | 16 81
F510-4250-L13 | 1475) | (43.50) | (12.78) | (12.60) | (29.92) | (0.06) |M1O| (178.57)
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(f) 200V: 150-175HP/ 400V: 300-425HP (IP00)

W
W1
g W2 D
]
0 o 5
. I I D AT T " m
WAL T I I
= 5
O
Q " 4 2 “a
Inverter Model Dimensions in mm (inch) TR
w H D wi | w2 | H1 { q
F510-2150-L13 (2%24) (gg.%g) (1?34) (2?)?2(3)7) (1%(.323) (33(.330) (01.666) M12 (40158%5)
F510-2175-L13 (26;??7) (313.%2) (1??4) (2%?57) (1%6.323) (3%)0) (01.666) M12 (4358%5)
F510-4300-L13 (26;??7) (313.%2) (1??4) (2%?57) (1%6.323) (3%)0) (01.666) M12 (4358%5)
F510-4375-L13 (26;??7) (313.%2) (1??4) (2%?57) (1%6.323) (3%)0) (01.666) M12 (4358%5)
F510-4425-L13 (26;??7) (313.%2) (1??4) (2%?57) (1%6.323) (3%)0) (01.666) M12 (4358%5)
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(g) 200V: 150-175HP/ 400V: 300-425HP (IP20)

W
W1
_d w2 D
LN A (TR
4] o O “ ..
: T A TATT S mw
T -
=
| ]
) | i E
| Dimensions in mm (inch) )
nverter Model NW in kg(lbs)
w | H ] b [ wt [we]mr [t d
F510-2150-L13 (26;?224) (5113.%335) (1??4) (2%:.337) (1%6.323) (3%6.330) (01.666) M12 (421%0)
F510-2175-L13 (26;?224) (5113.%335) (1??4) (2%:.337) (1%6.323) (3%6.330) (01.666) M12 (421%0)
F510-4300-L13 (26;?224) (5113.%335) (1??4) (2%:.337) (1%6.323) (3%6.330) (01.666) M12 (421%0)
F510-4375-L13 (26;?224) (5113.%335) (1??4) (2%:.337) (1%6.323) (3%6.330) (01.666) M12 (421%0)
F510-4425-L13 (26;?224) (5113.%335) (1??4) (2%:.337) (1%6.323) (3%6.330) (01.666) M12 (421%0)
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(h) 400V: 535-800HP (IP00)

w :
W1 ‘ D -
e
o © j )
d
@ | .
T T IQ m : °o @
=
8 © 9 oo
™M 'l d 9 | .
Ii W i E . e 9
w2 | w3 |

Dimensions in mm (inch) NW in
Inverter Model kall
W H D wi | w2 | w3 | H1 H2 | H3 t d g(lbs)
958 | 1356 | 507 916 158 600 1200 | 300 63.5 6.2 335
F510-4535-[13 (37.72)|(53.38)| (19.96)| (36.06) | (6.22) | (23.62)|(47.24)|(11.81)| (2.50) | (0.24) | M*? | (739)
958 | 1356 | 507 916 158 600 1200 | 300 63.5 6.2 335
F510-4670-L13 (37.72)|(53.38)| (19.96)| (36.06) | (6.22) | (23.62)|(47.24)|(11.81)| (2.50) | (0.24) | M*? | (739)
958 | 1356 | 507 916 158 600 1200 | 300 63.5 6.2 335
F510-4800-L13 (37.72)|(53.38)| (19.96)| (36.06) | (6.22) | (23.62)|(47.24)|(11.81)| (2.50) | (0.24) | M*? | (739)
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(i) 400V: 535-800HP (IP20)

W D
W1
I [ I |
o -
I L]
| d
__la ” L
| I o | B . . o
=
& w2 | ..
. \
| i d
T I 9 # 1 + T 8 ¢
O |
w2 w3
Dimensions in mm (inch) NW in
Inverter Model ka(lb
W H D wi | w2 | w3 H1 H2 H3 t d g(lbs)
958 1756 507 916 158 600 1200 300 63.5 6.2 350
F510-4535-L13 37.72)|(69.13)| (19.96)| (36.06) | (6.22) | (23.62) | (47.24)|(11.81)| (2.50) | (0.24) | M1? (772)
958 1756 507 916 158 600 1200 300 63.5 6.2 350
F510-4670-L13 37.72)|(69.13)| (19.96)| (36.06) | (6.22) | (23.62) | (a7.24)|(11.81)| (2.50) | (0.24) | M1? (772)
958 1756 507 916 158 600 1200 300 63.5 6.2 350
F510-4800-L13 37.72)|(69.13)| (19.96)| (36.06) | (6.22) | (23.62) | (a7.24)|(11.81)| (2.50) | (0.24) | M1? (772)

3-74




3.7.2 Standard Type with Built-in Filter (IPO0/IP20)

(a) 400V: 1-10HP

He

Inverter Model W H Diernensic\JAr/lf in m::'[ (inch|)_|2 1 d NW in kg(lbs)
F510-4001-L13F (E}.i%) (135(.)25) (é.%(i) (j.%s%) (72.%35) (é.fé) (030) He (737'751)
e A A A A O
F510-4003-L13F (51.313) (129(?5) (51.%01) (i%;%) (72.%%) (5.14-156) (0,20) ie (73.'751)
F510-4005-L3F (ég) (?géig) (71.81%) (2.28%) (1%6.3571) (1%?38) (01,625) M6 (13?3)
F510-4008-LJ3F (E}.éa) (ig.Sig) (71.%) (jfa%) (1%(.55?1) (1%?38) (01,625) M6 (122?3)
F510-4010-LI3F (51.23) (igig) (71.81%3) (j.%;%) (1%6.3571) (1%?38) (01.625) M6 (1215133)

(b) 400V: 15-40HP

(a0

i
IIHAOLE |

i @
L00UEE

H
H2




Dimensions in mm (inch)

Inverter Model W v D W1 a1 a2 ; d NW in kg(lbs)
210 | 4165 | 215 | 192 [ 286 | 300 1.6 8.0
F510-4015-LI3F | 5 57) | (16.40) | (8.46) | (7.56) |(11.26)| (11.81) | ©.08) | M® | (17.6a)
210 | 4165 | 215 | 192 | 286 | 300 1.6 8.0
SRl AR (8.27) | (16.40) | (8.46) | (7.56) [(11.26)| (11.81) | (0.06) 9 (17.64)
265 500 | 225 | 245 | 340 | 360 1.6 12.5
F510-4025-L13F | 1) 43) | (10.69) | (8.86) | (9.65) |(13.39)| (14.17) | 0.06) | M8 |  (27.56)
265 500 | 225 | 245 | 340 | 360 1.6 12.5
F510-4030- 13F (10.43) | (19.69) | (8.86) | (9.65) |(13.39)| (14.17) | (0.06) M8 (27.56)
265 500 | 225 | 245 | 340 | 360 1.6 12.5
F510-4040 J3F (10.43) | (19.69) | (8.86) | (9.65) |(13.39)| (14.17) | (0.06) M8 (27.56)
(c) 400V: 50-75HP
W
Wi d D
é |
/]
O 1 JV=4 _
©; O [
Q
n n _o o ]
Dimensions in mm (inch) .
Inverter Model W ¥ D Wi a1 a2 " d NW in kg(lbs)
e 288 680 220 | 505 525 3.3 32
F510-4050-LI3F (11.34) | (26.77) (8.66) | (19.88) | (20.67) | (0.13) M8 (70.55)
RO 288 680 220 | 505 525 3.3 32
F510-4060-L13F | 11 34y | 26.77) | N°® | (8.66) | (19.88) | (20.67) | (0.13) | M8 (70.55)
ppeny 288 680 220 | 505 525 33 32
F510-4075-I3F (11.34) | (26.77) (8.66) | (19.88) | (20.67) | (0.13) M8 (70.55)

Note: Standard type is 252mm (9.92 inch), Enhanced type is 272mm (10.70 inch)
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3.7.3 Water proof Type (IP55)
(a) 400V: 1-25HP

L0TO000 1o e
. JU010000
L - 9 @
Dimensions in mm (inch) .
Inverter Model W v D Wi a1 n d NW in kg(lbs)
189 | 284 | 186 | 171 | 266 | 12 5.1
F510-4001-C3FN4 | 7 44y | (11.18) | (7.32) | (6.73) | (10.47) | (0.05) | M® (11.3)
189 | 284 | 186 | 171 | 266 | 1.2 5.1
F510-4002-C3FN4 (7.44) | (11.18) | (7.32) | (6.73) | (10.47) | (0.05) M5 (11.24)
189 | 284 | 186 | 171 | 266 | 12 5.1
F510-4003-C3FN4 (7.44) | (11.18) | (7.32) | (6.73) | (10.47) | (0.05) M5 (11.3)
189 | 284 | 186 | 171 | 266 | 12 5.1
F510-4005-C3FN4 | 7 4y | (11.18) | (7.32) | (6.73) | 10.47) | (0.05) | M° (11.3)
189 | 284 | 186 | 171 | 266 | 1.2 5.1
F510-4008-C3FN4 ) 7 44 | (11.18) | (7.32) | (6.73) | 10.47) | (0.05) | M° (11.3)
230 | 320 | 210 | 210 | 305 | 2 8.6
F510-4010-C3FN4 | g 0ey | (12.60) | (8.27) | (8.27) | (12.01) | (0.08) | M® (19.0)
230 | 320 | 210 | 210 | 305 | 2 8.6
F510-4015-C3FN4 | g 06y | (12.60) | (8.27) | (8.27) | (12.01) | (0.08) | M® (19.0)
265 | 396 | 227 | 249 | 380 | 2 17
F510-4020-C3FN4 |15 43) | (15.59) | (8.94) | (9.80) | (14.96) | (0.08) | M® (37.5)
265 | 396 | 227 | 249 | 380 | 2 17
F510-4025-C3FN4 | 13 43y | (15.59) | (8.94) | (9.80) | (14.96) | (0.08) | M® (37.5)

3-77



(b) 400V: 30-100HP

® f

Inverter Model ™ v Dimegsions\i/clmm(irli'cf) n q NW in kg(lbs)
A RBHEERNE (gg) (2%?775) (1?;214) (71.%%) (159(.)858) (0.%8) iR (giig)
it dh e (g.%;) (2%?775) (13;214) (71.%%) (159(.)858) (0.%8) Gy (3%3)
F510-4050-C3FN4 (g.%;) (2%?775) (13;214) (71.%%) (159(.)858) (0.%8) . (3%3)
F510-4060-C3FN4 (132863) (2(;?56) (1%%5?0) (1%)?57) (2%22) (02.639) M10 (15?3)
F510-4075-C3N4 (1?5863) (26;?356) (1?.120) (1%?57) (2%22) (02.639) M10 (15?.3)
F510-4100-C3N4 (195?53) (26;?356) (1%4.15?0) (1%?57) (2%32) (02.639) M10 (1533)
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Chapter 4 Keypad and Programming Functions

4.1 LED Keypad
4.1.1 Keypad Display and Keys

Reverse Direction

Forward Direction Status Indicator Local/ Remote

Status Indicator Indicator
Fault Status External Reference
Indicator e Indicator
F:LT F:D R:." 5:0 R:F
External Sequence
Indicator
5 Digit, 7 Segment
LED Display
8 button
Membrane Keypad
Run Status
Indicator
Stop Status
Indicator
DISPLAY Description

5 Digit LED Display | Monitor inverter signals, view / edit parameters, fault / alarm display.

LED INDICATORS

FAULT LED ON when a fault or alarm is active.
FWD LED ON when inverter is running in forward direction, flashing when stopping.
REV LED On when inverter is running in reverse direction, flashing when stopping.
SEQ LED ON when RUN command is from the external control terminals or from
serial communication.
REF LED ON when Frequency Reference command is from the external control

terminals or from serial communication.




KEYS (8) Description

RUN RUN inverter
STOP STOP inverter
A Parameter navigation Up, Increase parameter or reference value
v Parameter navigation down, decrease parameter or reference value

Used to switch between Local Mode and Remote Mode

REMOTE Mode: Set by parameters, controlled by control circuit terminals,
communication or other ways.

LOC/REM LOCAL Mode: Controlled by operator.

It displays REMOTE Mode at power-up. Users can switch between LOCAL
and REMOTE Mode if they press LOC/ REM keys when the inverter stops.
Parameter of 23-41 can determine if LOC/REM keys are enabled or not.

Used to scroll to next screen

DSP/FUN Frequency screen->Function selection->Monitor parameter

Selects active seven segment digit for editing with the A ¥ keys

</ RESET Used to reset fault condition.

READ / ENTER Used to read and save the value of the active parameter.

Auto-Repeat Keys

Holding the AUP or YDOWN key for a longer period of time will initiate the auto-repeat function
resulting in the value of the selected digit to automatically increase or decrease.




4.1.2 Seven Segment Display Description

Actual | LED Display | Actual | LED Display | Actual | LED Display | Actual | LED Display
1 X ) L
0 L A X L L Y f
( L - i -
1 ( B Ll n )1
3 "~ ] : ]
2 ,. C ’. o) ’_’
2l ! Ll
3 ! D LI P ) _ -
" X
, ' - -
4 1 E L q ( .
Z T -
5 .' F ) r '
- "~ -
6 LI G LI s <
1 X, L
7 ( H X t L
]
8 ’.’ [ l, u L'
I ( )
9 ! J LI v LI

Display output frequency

Frequency Reference

Set Frequency Reference

LED lights on LED flashes Flashing digit
4« YVY V) \/
KOS Tt OIS 0t Il
Lot ; Lo ( RO RSN Y 0 (0

€ At power-up, the display will show the frequency reference setting and all LEDs are flashing. Press
the A (UP) or ¥ (DOWN) key to enter the frequency reference edit mode, use the 4/RESET key
to select which digit to edit (flashing). Use the A (UP) or ¥ (DOWN) key to modify the value and
press the READ / ENTER key to save the frequency reference and switch back to the frequency
reference display mode.

€ During run operation, the display will show the output frequency.

Note: When in edit mode and the READ / ENTER is not pressed within 5 sec, the inverter will switch
back to the frequency reference display mode.
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LED Display Examples

S(even Segment Display Description

D050 |iomm e e tvore
::: ::" - ::: "J Displays parameter code.

(:-":-::-',:-::-{ Displays the setting value of parameter.

L:, L:, ::: X Displays input voltage.

::" ::" ; " : :-"J Displays inverter current.

::" --: " :- : :- : Displays DC Bus Voltage.

::" ,:: ::" ::" ::" Displays PID feedback value; The displayed digit is set by 12-01.
:- ,- ,- : \ Error display; refer to chapter 5 Troubleshooting and Maintenance.

:-::-',:-:::’ Displays Al1/ Al2 input (0~100%)
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4.1.3 LED Indicator Description

® Fault LED

State Description FAULT LED
Off No Fault Active D)
llluminated Fault Active -
® Forward LED

State Description FWD LED
Off Inverter in reverse direction C)
Nluminated Inverter is running in forward direction L

4YY)

Flashing Forward direction active, no run command

® Reverse LED

State Description REV LED
Off Inverter in forward direction C)
llluminated Inverter is running in reverse direction -
4YY)
Flashing Reverse direction active, no run command -
® RUNLED
State Description RUN LED
Off Inverter stopped C)
llluminated Inverter running -
4YY)
Flashing Inverter stopped or stopping




® SEQLED

State Description SEQ LED
Off Sequence controlled from keypad C)
llluminated Sequence set from external source ﬁ
® REFLED

State Description REF LED
Off Frequency reference set from keypad C)
llluminated Frequency reference set from external source ﬁ

Run / Stop Status Indicators

Output Frequency /

STOP RUN

STOP

Frequency :
Setting |
|

! e
Flashing - @) -
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4.1.4 Power-up Monitor

Ll Ll

Display at Power-up

¢ Power-up
YYYY, o '*' v, -DSPIFUN
er 3 sec wl 'l il 'Y w o’ N o’
Ater 3 sec {mu_ ) IJ e [n 17 _ 07 l}

{.‘v.'u'v J

L

Frequency Reference

O R U |

Parameter Selection

Switch
Mode

€ Changing Monitor at Power-up

12- 00 Display Selection

Highest bit -> 00 0 0 0 <- Lowest bit

The setting range for each bitis 0 ~ 7 from the highest bit to the lowest bit.
Range 0: No display 4: Temperature

1: Output current
2: Output voltage
3: DC voltage

5: PID feedback
6: Al1 value
7: Al2 value

Example: 12- 00= [10000]

4YVYY)»
07 Aers e
L L

Display Voltage Class

at Power-up

EB—

YIalalnlx T _ 0T
LI R
Output Current Parameter Selection

NAAANC
[n ‘W Indlx] n}

DR RN R )

Frequency Reference
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Example: 12- 00= [12345]

Heatsink Temperature <4> '-, -’ '-’ '-’ ,- '-' -’ ’ ,-' , '
I_U_ O L) ey
SPIFUN ‘\DC Voltage <3>
,-’ '-’ ,-, ,-' '- Output Voltage <2> ' , ,-’ '-,
OO0l RO RN RO Y N}

PID Feedback <5> m
AYYVY) \1

07 merzsee | IITIIT Y I _ 0
| R Y Ot TR AN
Display Voltage Class Output Current <1> Parameter Selection
o Powerp AYYYY )

T
PR XX

Frequency Reference

4.1.5 Modifying Parameters/ Set Frequency Reference

Example: Modifying Parameters

Taidxln
{’-, L’ -'.’-' L’J Frequency Reference
¢ Press DSP/FUN
2N 4 WA\ 4 2 g
OTE 01 ] Press<RESET V0T _ 0T g e RESE LT _ 0T
IR U | e i RO AR AU |
iPress A
v v Press V>
‘i :, Press A\ 1071071071 (| READENTER | )7f 1 , "1 -'
LG OOt Ot T
Press READ/ENTER
___________ Fiashing ) AN ¢
|’ L ,_- N _’ N '__f_;:_?, _s':f__ Wi : Press DSP/FUN ," " )] ," :'}
Sx T il g L_l I x i—'{u AR A
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Example: Set Frequency Reference

Inverter stopped:

4YvVVYY)

201
hLUU}

Display Voltage Class

Flashing for 3 seconds

4YYYY)»
[nncnw

O

Display Frequency Reference

Press A 1x

v A

Press :;RESET ,-' '-' ,- ,-, '
LOLG Lt ¢

 / ‘v ’ Set Frequency Reference

‘-, ,-' ,: ,-’ ‘-, PressA 1x
[UUJUU%

Set Frequency Reference 0.01 Hz

-@— Press </RESET
¢ '\ 1x
O
O

Set Frequency Reference 0.1 Hz

<¢— Press </RESET
‘v » 1x
{nncnﬂ

R R NN
Set Frequency Reference 1Hz
-4— Press A 1x

o\
NI
RN R RO Y

Set Frequency Reference + 1Hz

Press READ/ENTER
1x

KO
OO

Set Frequency Reference completed.

Inverter is running:

MAAAL
212
L LI

Display Voltage Class

Flashing for 3 seconds

C
L
Display Frequency Reference

+ Press RUN 1x
702 17T
A NN

Output Frequency
— 7 W
Ut
LI

Press </RESET
1x

Set Frequency Reference

_*¢d»
T
RO X

Set Frequency Reference 0.1 Hz

Press </RESET
1x

Inverter automatically
reverts back to
display the output
frequency if no
modifications are
made within 5 sec.

Press </RESET —
1x ‘v )
O
L L
Set Frequency Reference 1 Hz

—>
472

Yl
OOt

Press A 1x

Set Frequency Reference +1 Hz
Press READ/ENTER

1x
[nncnq

LU

Output frequency

Note: When upper or lower limit is reached during editing of the frequency reference, the edit value will
automatically rollover from the lower limit to the upper limit or from the upper limit to the lower limit.

4-9



4.1.6 Operation Control

A |
‘ Stopped Running iStopping Stopped
- > > <>
% Output Frequency
— T >
| | | \ | \
Aﬂg, A * A
ps) o X 1)
5 2 |5 = =
= 8 8 8 8
<] 3 3 3 3
S 8| 2| |3 g
g a a 2
AATY 4vv) 4vv)
FWD a G e a a® ab a [
Indicator| FWD | FWD | FWD FWD FWD FWD FWD FWD
ALY
REV @B a» @» a» - a» - e
Indicator| REV REV | REV REV REV REV REV REV
4YY)
RUN ae G @ae - - . [ ] @a®
Indicator | RUN | RUN | RUN RUN RUN RUN RUN RUN
STOP | & @EB a» a» a@ [ ] [ ]
Indicator| STOP |STOP|STOP STOP STOP STOP STOP STOP
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4.2 LCD keypad

4.2.1 Keypad Display and Keys

Reverse Direction

Forward Direction Status Indicator Local/ Remote
Status Indicator Indicator
Fault Status External Reference
Indicator Indicator

s REMOTE =
- - =3 L2 L}

FAULT FWD REV SEQ REF

External Sequence

Indicator
LCD Display
8 button
Run Status Membrane Keypad
Indicator
Stop Status
Indicator
DISPLAY Description
LCD Display Monitor inverter signals, view / edit parameters, fault / alarm display.

LED INDICATORS

FAULT LED ON when a fault or alarm is active.
FWD LED ON when inverter is running in forward direction, flashing when stopping.
REV LED On when inverter is running in reverse direction, flashing when stopping.
SEQ LED ON when RUN command is from the external control terminals or from
serial communication.
REE LED ON when Frequency Reference command is from the external control

terminals or from serial communication.




KEYS (8) Description
RUN RUN inverter
STOP STOP inverter
A Parameter navigation Up, Increase parameter or reference value
v Parameter navigation down, decrease parameter or reference value
Used to switch between Local Mode and Remote Mode
REMOTE Mode: Set by parameters, controlled by control circuit terminals,
communication or other ways.
LOC/REM LOCAL Mode: Controlled by operator.
It displays REMOTE Mode at power-up. Users can switch between LOCAL
and REMOTE Mode if they press LOC/ REM keys when the inverter stops.
Parameter of 23-41 can determine if LOC/REM keys are enabled or not.
Used to scroll to next screen
DSPIFUN Frequence screen->Function selection->Monitor parameter
</ RESET Selects active seven segment digit for editing with the A ¥ keys
Used to reset fault condition.
READ / ENTER Used to read and save the value of the active parameter.

Auto-Repeat Keys

Holding the AUP or YDOWN key for a longer period of time will initiate the auto-repeat function
resulting in the value of the selected digit to automatically increase or decrease.

Note: HOA LCD keypad is available with an optional accessory.




4.2.2 Keypad Menu Structure
4 Main Menu

The F510 inverter main menu consists of two main groups (modes). The DSP/FUN key is
used to switch between the monitor mode and the parameter group mode. Refer to Figure 4.2.2.1.

Power-up i »  Monitor Mode » Parameter Group Mode
Mode Description
Monitor Mode View inverter status, signals and fault data.
Parameter Group Mode Access to available parameter groups.

All the available parameter groups are listed in the Parameter Group Mode. Use the up and
down keys to select a group and press READ/ ENTER to access its parameters.

Parameter Group Mode Select parameter group

@, |®
ey o/

Parameter Mode Select parameter
@, |®
e &

Parameter Edit Mode Change parameter setting
| ®
v
Auto-Tune Mode Auto-tune motor

Fig. 4.2.2.1 Parameter Group Structure

Notes:

- Always perform auto-tune on the motor before operating the inverter in vector control (sensorless vector or
flux vector). Auto-tuning mode will not be displayed when the inverter is running or when a fault is active.

- To scroll through the available modes, parameter groups or parameter list press and hold the up or down
key.



4 Monitor Mode
In monitor mode inverter signals can be monitored such as output frequency, output current

and output voltage, etc...) as well as fault information and fault trace. See Fig 4.2.2.2 for keypad
navigation.

Parameter Group Monitor Mode
Selection Mode

Power ON

Group Monitor
00 Basic Func. Freq Ref

12-16=005.00Hz
01 V/F Pattern. A 2 - __
12-17=000.00Hz

02 Motor Parameter 12-18=0000.0A

vy 1a

Monitor V
Flt Freq Ref

12-15=000.00Hz

12-17=000.00Hz
12-18=0000.0A

@ Monitor V
FIt DC Voltage

12-14=0000.0V

12-17=000.00Hz
12-18=0000.0A

Fig 4.2.2.2 Monitor Mode
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¢ Programming Mode

In programming mode inverter parameters can be read or changed. See Fig 4.2.2.3 for

keypad navigation.

Monitor Mode

Monitor

Freq Ref
12-16=005.00Hz

12-17=000.00Hz
12-18=0000.0A

Parameter Group Parameter

Selection Mode

DSP
FUN

Group Mode

READ
ENTER
Group PARA
00 Basic Func. -00 Control Method
< 01 V/F Pattem -01 Motor Direction
Dpsp -02 Run Source

02 Motor Parameter

FUN

g4

PARA
-00 Control Method
-01 Motor Direction
-02 Run Source

vy |

PARA
-00 Control Method
-01 Motor Direction
-02 Run Source

y

Group
00 Basic Fun.
01 V/F Pattem

02 Motor Parameter

- J
vi Ta
e )

Group

00 Basic Fun.

01 V/F Pattem -
DsP 02 Motor Parameter e
& \ J Fon

Parameter
Edit Mode
00-00 fm—m ;
_ ControlMethod |- — |
0VIF | I
| |
: PressV¥ / A to :
00-01 | edit the setting |
Motor Direction —p| valueor
_________ | READ/ENTER |
?of??”ard | tosavethe |
| changes. |
| |
| |
| |
Edit 00-02 | |
Run Source ] |
OTDigKaI_Op_ ____________

(0~4)
<1>

< > As the above

parameter setting

Fig 4.2.2.3 Programming Mode

Notes:

- The parameters values can be changed from the data set/read screen with the A (up) or ¥ (down)

and </ RESET shift key.

- To save a parameter press the READ/ENTER key. Return to the previous sub-menu screen press

DSP/FUN key.

- Press the A (up) or ¥ (down) key to scroll parameter groups or parameter list. When pressing
DSP/FUN in the parameter edit mode, it will return to the previous screen of parameter group mode;
when pressing DSP/FUN in the parameter group mode, it will return to the previous screen of

parameter group selection mode.
- Refer to section 4.4 for parameter details.



Parameter Group

l Selection Mode
¥ o
Group G01-01@+— Parameter Code
Language @——— Parameter Name
O_E_ng_lls_h :;—. Setting Value
(0~0) o— Setting Range
<0> o— —— Default Value

Fig 4.2.2.4 Parameter Group Selection Mode Screen
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4.3 Parameters

Parameter Group

Name

Group 00 Basic Parameters
Group 01 V/F Control Parameters
Group 02 IM Motor Parameters
Group 03 External Digital Input and Output Parameters
Group 04 External Analog Input and Output Parameters
Group 05 Multi-Speed Parameters
Group 06 Automatic Program Operation Parameters
Group 07 Start/ Stop Parameters
Group 08 Protection Parameters
Group 09 Communication Parameters
Group 10 PID Parameters
Group 11 Auxiliary Parameters
Group 12 Monitoring Parameters
Group 13 Maintenance Parameters
Group 14 PLC Setting Parameters
Group 15 PLC Monitoring Parameters
Group 16 LCD Parameters
Group 17 IM Motor Automatic Tuning Parameters
Group 18 Slip Compensation Parameters
Group 19 Reserved
Group 20 Speed Control Parameters
Group 21 Torque Control Parameters
Group 22 PM Motor Parameters
Group 23 Pump & HVAC
Group 24 1 to 8 Pump Card Function Group
Parameter Attribute
*1 Parameterg can be changed during | Notel: New added or modified parameters in V1.41
run operation Note2: New added or modified parameters in V1.43
*0 Read-only pgrameters for Note3: New added or modified parameters in V1.50
communication Note4: New added or modified parameters in V1.51
%3 Par_ameter will not reset to default Note5: New added or mod?fied parameters in V1.52
during a factory reset Note6: New added or modified parameters in V1.53
*4 | Read-only parameter Note7: Parameter edit available for V1.53 above
.5 Only displayed in using LED Note8: New added or mod?fied parameters in V1.55
keypad Note9: New added or modified parameters in V1.58
x5 +7 Modified (*6) and New added (*7) NotelO: New added or modified parameters in V1.60
parameters in software V1.4
+g The value will be modified depend

on the setting of 13-08

*9 | For enhanced E type & G type only

*
10 card installed

Only available after I/O expansion
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Group 00 Basic Parameters

Code

Parameter Name

Setting Range

Default

Unit

Control Mode

VIF

SLV

PM
SLV

Attribute|

00-00

Control Mode Selection

0: VIF

1: Reserved

2:SLV

3~4: Reserved

5: PM SLV

*3

00-01

Motor’s Rotation Direction

: Forward

: Reverse

*1

00-02

Main Run Command Source
Selection

: Keypad

=]1O|—=~]10O

: External Terminal (Control
Circuit)

N

: Communication Control
(RS-485)

:PLC

:RTC

00-03

Alternative Run Command
Source Selection

: Keypad

= 1O0O(h|W

: External Terminal (Control
Circuit)

N

: Communication Control
(RS-485)

:PLC

:RTC

00-04

Language Selection (for LCD
only)

: English

: Simple Chinese

: Traditional Chinese

: Turkish

00-05

Main Frequency Command
Source Selection

: Keypad

: External Terminal (Analog Al1)

: Terminal Command UP/ DOWN

: Communication Control
(RS-485)

: Reserved

: Reserved

RTC

. AlI2 Auxiliary Frequency

*7

00-06

Alternative Frequency
Command Source Selection

: Keypad

: External Terminal (Analog)

: Terminal Command UP/ DOWN

IR V] =N o) ENRFoY [T EN

: Communication Control
(RS-485)

: Reserved

: Reserved

RTC

. Al2 Auxiliary Frequency

*7

00-07

Main and Alternative
Frequency Command Modes

: Main Frequency

= lolN|o|a|s

: Main Frequency + Alternative
Frequency

00-08

Communication Frequency
Command Range

0.00-599.00 (Note8)

0.00

Hz

00-09

Communication Frequency

Command Memory Selection

0: Do not save when power is off.

1. Save when power is off.




Group 00 Basic Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit VIF | sLv PM [Attribute|
SLV
0: Show warning if lower than
00-10 Minimum frequency detection | . rinimum frgquency . 0 - 0] 0] o Note2
1: Run as minimum frequency if
lower than minimum frequency
0: PID is bound to lower limit
00-11 Selection of PID Lower Limit frequ-ency when inverter sleeps. 0 ) o o o Notor
Frequency 1: PID is bound to OHz when
inverter sleeps.
00-12 [Upper Limit Frequency 0.1~109.0 100.0 | % 0] 0 O]
00-13 [Lower Limit Frequency 0.0~109.0 0.0 % 0] 0] 0]
00-14 |Acceleration Time 1 0.1~6000.0 - S 0] 0] O *1
00-15 [Deceleration Time 1 0.1~6000.0 - S 0 0 6] *1
00-16 |Acceleration Time 2 0.1~6000.0 - S @) 6] O *1
00-17 [Deceleration Time 2 0.1~6000.0 - S O O 0] *1
00-18 |Jog Frequency 0.00~599.00 (Note8) 6.00 [ Hz | O (0] 0] *1
00-19 |Jog Acceleration Time 0.1~0600.0 - S 0] 0] 0 *1
00-20 [Jog Deceleration Time 0.1~0600.0 - S O O 0] *1
00-21 |Acceleration Time 3 0.1~6000.0 - S 0 0 ©) *1
00-22 [Deceleration Time 3 0.1~6000.0 - S 0] 0] 0 *1
00-23 |Acceleration Time 4 0.1~6000.0 - S 0] 0] O *1
00-24 |Deceleration Time 4 0.1~6000.0 - S ®) ®) 0] *1
Switch-Over Frequency of 5
00-25 Acc/Dec Time 1 and Time 4 0.0~599.00 (Notes) 0.0 Hz | O (0] 0]
00-26 [Emergency Stop Time 0.1~6000.0 5.0 S 0] 0] 0]
00-27 Reserved
0: Positive Characteristic
(0~10V/4~20mA is
Main Frequency Command corresponding to 0~100%)
00-28 Characteristic Selection 1: Negative Characteristic 0 i © © ©
(0~10V/4~20mA is
corresponding to 100~0%)
00-29
~ Reserved
00-31
0: General
1: Water Supply Pump
2: Conveyor
00-32 |Application Selection Presets 3: Exhaust fan 0 - (0] (0] 0]
4: HVAC
5. Compressor
6: Reserved
7: Reserved
Modified Parameters (only for | 0: Enable
00-33 | cpy) 1. Disable o |- |°]°]°
00-34
~ Reserved
00-40




Group 00 Basic Parameters
Control Mode
Code Parameter Name Setting Range Default| Unit PM [Attribute|
VIF | SLV SLV
00-41 [User Parameter 0 - O 0] 0]
00-42 [User Parameter 1 - 6] 0] 0
00-43 [User Parameter 2 - 6] 6] O
00-44 [User Parameter 3 - 6] 6] O
00-45 [User Parameter 4 - 0] 0 0]
00-46 [User Parameter 5 _ - 0] 0] 0
00-47 |User Parameter 6 s:rt;n?:a(tfr_ 1, and enable user - olo]o
0048 User Parameter 7 Setting Range: 00-01 ~24-17, but {—— 01919
00-49 [User Parameter 8 - 6] 6] O
except 00-41~00-56 and group 17
00-50 [User Parameter 9 (only used in LCD keypad) - 0] 0] 0
00-51 [User Parameter 10 - 0] 0] 0
00-52 [User Parameter 11 - 6] 0] 0
00-53 [User Parameter 12 - 6] 6] 0
00-54 [User Parameter 13 - 0] 0] 0]
00-55 [User Parameter 14 - 0] 0] 0]
00-56 [User Parameter 15 - 0] 0] 0
Group 01 V/F Control Parameters
Control Mode
Code Parameter Name Setting Range Default| Unit PM [Attribute
VIF | SLV SLV
01-00 [V/F Curve Selection 0~FF F - O X X *3
01-01 Reserved
01-02 Maximum Output Frequency | 4.8~599.00 (Note8) 56%(())/ Hz | O 0] 0] *6*8
01-03 Maximum Output Voltage 42188& 8;:2?28 : V 0] X X *8
01-04 Middle Output Frequency 2 0.0~599.00 (Note8) 0.0 Hz | O X
01-05 |Middle Output Voltage 2 42188& g'gzéfg'g 00 [ V| o| Xx|,]| "8
01-06 [Middle Output Frequency 1 0.0~599.00 (Note8) 300 [ Hz | O X X
01-07 [Middle Output Voltage 1 igg& gg:g?g'g ?3'2 v iol| x |[x]| -8
01-08 Minimum Output Frequency | 0.0~599.00 (Note8) 1.5 Hz | O 6] 6]
01-09 [Minimum Output Voltage igg\\; 88:2?(5)8 163;62 vV | O X | X *8
01-10 [Torque Compensation Gain | 0.0~2.0 0.5 - O X X *1
01-11 Selection of Torque 0: Torque Compensation Mode 0 0 0 X X Note
Compensation Mode 1: Torque Compensation Mode 1
01-12 [Base Frequency 4.8~599.00 (Note8) 56%(())/ Hz | O O[O *8
01-13 |Base Output Voltage igg& gg:i?g'g ~—1v|o]| x|x]| s
01-14 |Input Voltage Setting igg& ;?gg:g?gg vV |O *8
01-15 [Torque Compensation Time | 0~10000 200 | ms | O X X
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Group 02 IM Motor Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit ViF | sLv PM |Attribute
SLV
02-00 [No-Load Current 0.01~600.00 KVA | A 0 X X
0/ ~ o] 1 4
02-01 |Rated Current 25%~200% of inverter's rated kva | Ao | o] x
current.
02-02 Reserved
02-03 |Rated Rotation Speed 0~60000 KVA |Rpm| O 0] X
200V: 50.0~240.0 - R
02-04 |Rated Voltage 200V~ 100.0~4800 - \Y, 0] O X 8
02-05 |Rated Power 0.01~600.00 KVA [ kW | O (6] X
02-06 |Rated Frequency 4.8~599.00 (Notes) %%%’ Hz| o | o | x| -8
02-07 |Poles 2~16 (Even) 4 |pole-| O (@) X *6
02-08 Reserved
02-09 [Excitation Current 15.0~70.0 KVA | % X O X
02-10 |Core Saturation Coefficient 1 | 1~100 KVA | % X 0] X
02-11 |Core Saturation Coefficient 2 | 1~100 KVA | % X O X
02-12 |Core Saturation Coefficient 3 | 80~300 KVA | % X 0] X
02-13 |Core Loss 0.0~15.0 KVA | % O X X
02-14 Reserved
02-15 [Resistance between Wires 0.001~60.000 KVA O X
200V: 50~240
02-19 |No-Load Voltage 200V- 100480 KVA X
02-20
~ Reserved
02-32
02-33 |Leakage Inductance Ratio 0.1~15.0 KVA | % X 0] X
02-34 | Slip Frequency 0.10~20.00 KVA | Hz | X @) X
Group 03 External Digital Input and Output Parameters
Control Mode
Code Parameter Name Setting Range Default| Unit VIF | sLv PM |Attribute
SLV
0: 2-Wire Sequence 0 ol o
03-00 Multi-function Terminal (ON: Forward Run Command) 0
Function Setting-S1 1: 2-Wire Sequence
(ON: Reverse Run Command) o 0|0
Multi-function Terminal 2: Multi-Speed Setting Command 1 0 ©) 6]
03-01 & oG 3: Multi-Speed Setting Command 2| 1 0| o0]o
g 4: Multi-Speed Setting Command 3 0] O | O
03-02 Multi-function Terminal 5: Multi-Speed Setting Command 4 5 0 6] (6] 6
Function Setting-S3 6: Forward Jog Run Command _ 0 O | O
05.03 Multi-function Terminal 7 Reverse Jog Run Command 5 0] O O "
Function Setting-S4 8: UP Frequency Increasing 0 0 0
Command
9: DOWN Frequency Decreasing 0 0 0
Command
Multi-function Terminal 10: Acceleration/ Deceleration .
03-04 Function Setting-S5 Setting Command 1 4 o 0 o 6
11: Acceleration/ Deceleration o 0 o

Inhibition Command
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Group 03 External Digital Input and Output Parameters

Code

Parameter Name

Setting Range

Default

03-05

Multi-function Terminal
Function Setting-S6

12: Main/Alternative Run command
Switching

13: Main/Alternative Frequency
Command Switching

14: Emergency Stop
(Decelerate to Zero and Stop)

15: External Base block Command
(Rotation freely to Stop)

16: PID Control Disable

17: Fault Reset (RESET)

17

Unit

Control Mode

VIF

SLV

PM
SLV

Attribute

18: Reserved

19: Speed Search 1(from the
maximum frequency)

20: Manual Energy Saving Function|

21: PID Integral Reset

22~23: Reserved

24: PLC Input

25: External Fault

26: 3-Wire Sequence
(Forward/ Reverse Command)

27: Local/ Remote Selection

28: Remote Mode Selection

29: Jog Frequency Selection

30: Acceleration/ Deceleration
Setting Command 2

31: Inverter Overheating Warning

32: Reserved

33: DC Braking

34: Speed Search 2
(from Frequency Command)

35: Timing Function Input

36: PID Soft Start Disable

37~40: Reserved

41: PID Sleep

42~46: Reserved

47: Fire Mode (Forced to Run
Mode)

48: KEB Acceleration

49: Parameters Writing Allowable

50: Unattended Start Protection
(USP)

51~52: Reserved

53: 2-Wire Self Holding Mode (Stop
Command)

54: Switch PID1 and PID2

55: RTC Time Enable

56: RTC Offset Enable

57: Forced Frequency Run

58: Run Permissive Function

63: switch to Tolerance Range of
Constant Pressure 2

64: Reserved

17

O|OoO| O

O[Xx| O

OXx] X

O (O]|0] O

O |O|X] O

O [O|X] O
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Group 03 External Digital Input and Output Parameters

Code

Parameter Name

Setting Range

65: Short-circuit braking

66~67: Reserved

Default

Unit

Control Mode

VIF

SLV

PM
SLV

Attribute

X

X

0]

68: Ext. Fault 2 (Note6)

69: Ext. Overload (Note6)

0]

0]

03-06
03-07

Reserved

03-08

(S1~S6) DI Scan Time

0: Scan Time 4ms
1: Scan Time 8ms

03-09

Multi-Function Terminal
(S1-S4 Selection)

xxx0b:S1 A Contact
xxx1b:S1 B Contact

xx0xb:S2 A Contact
xx1xb:S2 B Contact

x0xxb:S3 A Contact
x1xxb:S3 B Contact

0Oxxxb:S4 A Contact
1xxxb:S4 B Contact

0000b

03-10

Multi-Function Terminal
(S5-S6 Selection)

xxx0b:S5 A Contact
xxx1b:S5 B Contact

xx0xb:S6 A Contact
xx1xb:S6 B Contact

x0xxb: Reserved
x1xxb: Reserved

Oxxxb: Reserved
1xxxb: Reserved

0000b

03-11

Relay (R1A-R1C) Output

0: During Running

1: Fault Contact Output

2: Frequency Agree

*6

03-12

Relay (R2A-R2C) Output

3: Setting Frequency Agree
(03-13 £ 03-14)

4: Frequency Detection 1
(=03-13+03-14)

5: Frequency Detection 2
(<03-13+03-14)

6: Automatic Restart

7~8: Reserved

9: Baseblock

10~11: Reserved

12: Over-Torque Detection

13: Current Agree *7

14: Mechanical Brake Control
(03-17~18)Note?

15~17: Reserved

18: PLC Status

19: PLC Control

20: Zero Speed

21: Inverter Ready

22: Undervoltage Detection

23: Source of Operation Command

24: Source of Frequency Command

25: Low Torque Detection

26: Frequency Reference Missing

27: Timing Function Output

28~31: Reserved

Oolo|0O0]|O

olo|oOo| O

ol o|O]| O

@)

Ol

@)

*6
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Group 03 External Digital Input and Output Parameters

Code

Parameter Name

Setting Range

32:

Communication Control
Contacts

33:

RTC Timer 1

34:

RTC Timer 2

35:

RTC Timer 3

36:

RTC Timer 4

37:

Detection Output of PID

Feedback Loss *7

38:

Brake Release *7

42:

Over-High Pressure Note'

43:

Over-Low Pressure Note!

44

Loss of Pressure Detection Note!

45:

PID Sleep Note!

46:

Over-High Flow Note'

47:

Over-Low Flow Note?

48:

Shortage of Low Suction Not!

49:

Communication Error Note2

50:

Frequency Detection 3 Note2

51:

Frequency Detection 4 Not2

52:

Frequency Detection 5 Note2

53:

Frequency Detection 6 Note2

54:

Turn on short-circuit braking
Note2

57:

Low Current Detection Note3

58:

Frequency Deceleration

DetectionNot5

59:

Over Temperature Detection
Note6

Default

Unit

Control Mode

VIF

SLV

PM
SLV

@)

O [Of X |O|O|0O|0O|0|0|0|0|0|0O|0|0O|X| O |O|0|O|Oof O

O |O| X |O|O|O|O|O0O|O|O|0|0OX|X|X|O| O |O|O|0O|O| O

O (O O |O|O|O|O|O|0O|0|0|0|X|X|X|X| O |[0O|0|O|O

Attribute

03-13

Frequency Detection Level

0.0~599.00 (Note8)

0.0

Hz

03-14

Frequency Detection Width

0.1~25.5

2.0

Hz

03-15

Current Agree Level

0.1

~999.9

0.1

*7

03-16

Delay Time of Current Agree
Detection

0.1

~10.0

0.1

X |[O]|O|Oo] ©

O |0|0|0O] O

X |[O]|O|Oo] ©

*7

03-17

Setting of Mechanical Brake
Release LevelNote!

0.00~599.00 (Note8)

0.00

Hz

O

o

O

03-18

Setting of Mechanical Brake
Operation LevelNote'

0.00~599.00 (Notes)

0.00

Hz

O

)

O

03-19

Relay(R1A-R3C)Type

xxx0b:
xxx1b:

R1 A Contact
R1 B Contact

xx0xb:
xx1xb:

R2 A Contact
R2 B Contact

X0xxb:
X1xxb:

R3 A Contact
R3 B Contact

Oxxxb:
1xxxb:

R4 A Contact
R4 B Contact

0000b

*10

03-20

Relay (R4A-R4C) Output

Range and definition are the same
as those of 03-11, 03-12

*10

03-21

Photo-coupler Output
Selection

(DO2-DOG)

Range and definition are the same
as those of 03-11, 03-12

*10
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Group 03 External Digital Input and Output Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit VIF |sLv PM [Attribute
SLV
03-22
~ Reserved
03-26
0: Keep UP/DOWN frequency when
stopping.
1: Clear UP/DOWN frequency
UP/DOWN Frequency Hold/ when stopping.
03-27 |adjust Selecton 2: Allow frequency UP/DOWN O 1-1919|°
when stopping.
3: Refresh frequency at
acceleration.
03-28 Reserved
Photo—.coupler Output xx0xb: Photo-coupler 2 A Contact
03-29 [Selection . 0000b | - 0O)]0O0]|O *10
(DO2-DOG) xx1xb: Photo-coupler 2 B Contact
03-30 |Pulse Input Selection 0: Common Pulsellnput , 0 - OO0 (O 7
1: PWM (Pulse Width Modulation)
03-31 |Pulse Input Scaling 50~32000 1000 | Hz | O O 0] *1
03-32 |Pulse input gain 0.0~1000.0 100 % ) O[O *1
03-33 |Pulse input bias -100.0~100.0 0.0 % 0 O[O *1
03-34 |Pulse input filter time 0.00~2.00 01 [Sec| O O 0] *1
03-35 Reserved
03-36
03-37 [Timer ON Delay (DI/DO) 0.0~6000.0 0.0 S ) O[O
03-38 [Timer OFF Delay (DI/DO) 0.0~6000.0 0.0 s O O | O
0229 Ratay (RaaRaC) Oupu | SO oE eSS ae el 20 | - [0 [0 | o
03-40 ggt/gr‘]’;”” Frequency Width | 4 4o~5.00 000 |Hz| O | O |O]| *7
03-41 |Torque Detection Level 0~150 10 Y% X O X *7
03-42 [Delay Time of Braking Action | 0.00~65.00 0.00 S X 0] X *7
0: Acceleration/ Deceleration Time
UP/DOWN Acceleration/ 1
03-43 Deceleration Selection 1: Acceleration/ Deceleration Time 0 i © ° © Notet
2
03-44 [Frequency Detection Level 2 | 0.0~599.00 (Note8) 0.0 Hz | O 0 0 Note2
03-45 [Frequency Detection Width 2 | 0.1~25.5 2.0 Hz | O O[O Note2
03-46 [Frequency Detection Level 3 | 0.0~599.00 (Note8) 0.0 Hz | O O | O Note2
03-47 [Frequency Detection Width 3 | 0.1~25.5 2.0 Hz | O O[O Note2
03-48 |Low Current Detection Level | 0.0~999.9 0.1 A O O[O Note3
03-49 #‘i’n‘fecurre”t Detection Delay | 4 00~655.34 (Noteey 0.01 [Sec| O | O | O | Nots
03-50 |Frequency Detection Level 4 | 0.0~599.00 (Notes) 0.0 Hz | O O] O Note4
03-51 |Frequency Detection Level 5 | 0.0~599.00 (Note8) 0.0 Hz | O O ®) Note4
03-52 |Frequency Detection Level 6 | 0.0~599.00 (Notes) 0.0 Hz | O O] O Note4
03-53 |Current Agree Level 2 0.0~999.9 0.0 A 0 0] 0] Note6
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Group 04 External Analog Input and Output Parameters

Code

Parameter Name

Setting Range

Default

Unit

Control Mode

V/F

SLV

PM
SLV

Attribute

04-00

Al Input Signal Type

0: Al1: 0~10V
Al2: 0~10V

1: Al1: 0~10V
Al2: 4~20mA

2: Reserved

3: Reserved

4: Al1: 4~20mA
Al2: 0~10V

5: Al1: 4~20mA
Al2: 4~20mA

*9

*9

04-01

Al1 Signal Scanning and
Filtering Time

0.00~2.00

0.03

04-02

Al1 Gain

0.0~1000.0

100.0

%

*1

04-03

Al1 Bias

-100.0~100.0

%

*1

04-04

Negative Al

: Disable

: Enable

Note6

04-05

AI2 Function Setting

: Auxiliary Frequency

: Frequency Reference Gain

: Frequency Reference Bias

: Output Voltage Bias

AW IN|= OO

: Coefficient of Acceleration and
Deceleration Reduction

[($)}

: DC Braking Current

e2)

: Over-Torque Detection Level

7: Stall Prevention Level During
Running

8: Frequency Lower Limit

9: Jump Frequency 4

10: Added to Al1

11: Positive Torque Limit

12: Negative Torque Limit

13: Regenerative Torque Limit

14: Positive / Negative Torque
Limit

15: Reserved

16: Torque Compensation

17: Reserved

X [X[X[x[OolO|O] O |[O|O] O |O|O|O|O] O |O|O]| O

O |O|jo|o|Oo|o|o| X (OO0 ©O |[X|O|O|O] O |O|O]| ©

O |Oo|jo|Oo|Oo|o|o| X [Ofx| O |O|O0|O|O] O |O|O| ©

X

)

X

04-06

Al2 Signal Scanning and
Filtering Time

0.00~2.00

0.03

04-07

Al2 Gain

0.0~1000.0

100.0

%

*1

04-08

Al2 Bias

-100.0~100.0

%

o|o] ©

O[O0 ©

O[O ©

*1

04-09

Al Input Signal Type of I/0
card

0: Al3:0~10V
1: AI3:-10~10V
2: Al3:4~20mA

o

O

O

*10

04-10

AI3 Function Setting

Range and definition are the same
as those of 04-05

10

*10
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Group 04 External Analog Input and Output Parameters

Code

Parameter Name

Setting Range

Default

Unit

Control Mode

V/F

SLV

PM
SLV

Attribute

04-11

IAO1 Function Setting

: Output Frequency

: Frequency Command

: Output Voltage

: DC Voltage

: Output Current

: Output Power

: Motor Speed

: Output Power Factor

O IN[O|O|S |WIN |- ]|O

- Al1 Input

9: Al2 Input

10: Torque Command

11: g-axis Current

12: d-axis Current

13: Speed deviation

14: Reserved

15: ASR Output

16: Reserved

17: g-axis Voltage

18: d-axis Voltage

19~20: Reserved

21: PID Input

22: PID Output

23: PID Target Value

24: PID Feedback Value

25: Output Frequency of the Soft
Starter

26~27: Reserved

28: Communication Control *6

X [XI|X|X[O|]O|O|[O|O|O|O|O]|O|O

X|[O|O|O|O|O|O|O|O|O|O|O|O|O

O|0O|0O|O|O|O|O|O|O|O|O|O|O|O

x

x

@)

X | X

O |O

O |O

O |Oofo|Oo|O

O |Oo|Oo|Oo|Oo

(Ol [0} [0} [0} [®)

04-12

IAO1 Gain

0.0~1000.0

100.0

%

*1

04-13

IAO1 Bias

-100.0~100.0

%

O|O|O

Oo|O|O

O|O|O

*1

04-14
04-15

Reserved

04-16

IAO2 Function Setting

Setting range and definition are the
same as 04-11

04-17

IAO2 Gain

0.0~1000.0

100.0

%

O

O

O

*1

04-18

IAO2 Bias

-100.0~100.0

%

*1

04-19

IAO Output Signal Type

0: AO1:0~10V AO2:0~10V

1: AO1:0~10V AO2:4~20mA

2: AO1:4~20mA AO2:0~10V

3: AO1:4~20mA AO2: 4~20mA

04-20

Filter Time of AO Signal Scan

0.00~0.50

0.00

*1
*7

04-21

AI3 Signal Scanning and
Filtering Time

0.00~2.00

0.03

*10

04-22

Al3 Gain

0.0~1000.0

100.0

%

O

O

*10

04-23

Al3 Bias

-100.0~100.0

%

*10
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Group 05 Multi-Speed Function Grou

Control Mode

Code Parameter Name Setting Range Default| Unit PM |Attribute
VIF |sLv
SLV
0: Acceleration and deceleration
Acceleration and Deceleration time are set by 00-14 ~ 00-24
05-00 . . 0 - lolo]o
Selection of Multi-Speed 1: Acceleration and Deceleration
Time are set by 05-17 ~ 05-48
05-01 | reduency Setting of 0.00~599.00 (Notes) 500 |Hz| o | o | O *
Speed-Stage 0
05-02 || "eaquency Setting of Speed- | ) ) 209 60 (Notes) 500 |Hz| o | o | o | *7
Stage 1
05-03 ||_"equency Setting of Speed- | ) ) 209 60 (Notes) 1000 |Hz| 0| 0| 0 *7
Stage 2
05-04 || equency Setting of Speed- | ) ) 209 60 (Notes) 2000 | Hz| 0| 0| o | *7
Stage 3
05-05 || equency Setting of Speed- | ) 209 60 (Notes) 300|Hz| 0| oo | *7
Stage 4
05-06 | reduency Setting of Speed- | 1) o9 60 Notes) 4000 | Hz| 0| 0o | o | *7
Stage 5
05-07 | reauency Setting of Speed- | 1) 99 60 Notes) 5000|Hz| 0o | o | o | *7
Stage 6
05-08 || "equency Setting of Speed- | ) ) 209 60 (Notes) 5000|Hz| o | o | o | *7
Stage 7
05-09 || "equency Setting of Speed- | ) ) 209 60 (Notes) 500 |Hz| o | o | o *7
Stage 8
05-10 || .equency Setting of Speed- | ) ) 299 60 (Notes) 500 |Hz| o | o | o | *7
Stage 9
05-11 | _equency Setting of Speed- | ) 209 60 (Notes) 500 |Hz| o | o | o | *7
Stage 10
05-12 | reauency Setting of Speed- | 1) o9 60 Notes) 500 |Hz| o | o | o | *7
Stage 11
F tting of -
05-13 | reauency Setting of Speed- | 1) 99 60 (Notes) 500 |Hz| o | o | o | *7
Stage 12
05-14 || equency Setting of Speed- | ) ) 209 60 Notes) 500 |Hz| o | o | o | *7
Stage 13
05-15 || equency Setting of Speed- | ) ) 209 60 (Notes) 500 |Hz| o | o | o *7
Stage 14
05-16 | _equency Setting of Speed- | ) ) 299 60 (Notes) 500 |Hz| o | o | o | *7
Stage 15
Acceleration Time Setting of
17 1~6000. 10.
05-17 | 1 i Speed 0 0.1~6000.0 00| s|lo|lo]o
Deceleration Time Setting of
1 1~6000. 10.
05-18 |1 i Speed 0 0.1~6000.0 00|l s|lo|lo]o
05-19 Accgleratlon Time Setting of 0.1~6000.0 10.0 s o o o
Multi Speed 1
05-20 Decc.alerahon Time Setting of 0.1~6000.0 10.0 s o o o
Multi Speed 1
05-21 Acceleration Time Setting of 0.1~6000.0 10.0 s o 0 0

Multi Speed 2
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Group 05 Multi-Speed Function Grou

Control Mode

Code Parameter Name Setting Range Default| Unit PM |Attribute
V/F | SLV
SLV

05-22 Dec.eleratlon Time Setting of 0.1~6000.0 10.0 S 0 0 0
Multi Speed 2

05-23 Acce.leratlon Time Setting of 0.1~6000.0 10.0 s o 0 0
Multi Speed 3

05-24 Decgleranon Time Setting of 0.1~6000.0 10.0 s o 0 0
Multi Speed 3

05-25 Acce.leratlon Time Setting of 0.1~6000.0 10.0 s o 0 0
Multi Speed 4
Deceleration Time Setting of

05-26 Multi Speed 4 0.1~6000.0 10.0 s O 0] 0]

05-27 Acce.leratlon Time Setting of 0.1~6000.0 10.0 S o 0 0
Multi Speed 5

05-28 Decgleranon Time Setting of 0.1~6000.0 10.0 S o 0 0
Multi Speed 5

0529 Accgleratlon Time Setting of 0.1~6000.0 10.0 s 0 o 0
Multi Speed 6

05-30 Decglerahon Time Setting of 0.1~6000.0 10.0 S 0 0 0
Multi Speed 6

05-31 Accgleratlon Time Setting of 0.1~6000.0 10.0 S 0 o 0
Multi Speed 7

05-32 Decglerahon Time Setting of 0.1~6000.0 10.0 S 0 0 0
Multi Speed 7

05-33 Accgleratlon Time Setting of 0.1~6000.0 10.0 s o o o
Multi Speed 8

05-34 Decc.alera’uon Time Setting of 0.1~6000.0 10.0 s o 0 0
Multi Speed 8

05-35 Acce.leratlon Time Setting of 0.1~6000.0 10.0 s o 0 0
Multi Speed 9

05-36 Dec.eleratlon Time Setting of 0.1~6000.0 10.0 S o 0 0
Multi Speed 9
Acceleration Time Setting of

05-37 Multi Speed 10 0.1~6000.0 10.0 s ] O O
Deceleration Time Setting of

05-38 Multi Speed 10 0.1~6000.0 10.0 s ] O O

05-39 Acce.leratlon Time Setting of 0.1~6000.0 10.0 S o 0 0
Multi Speed 11
Deceleration Time Setting of

05-40 Multi Speed 11 0.1~6000.0 10.0 s ) O O
Acceleration Time Setting of

05-41 Multi Speed 12 0.1~6000.0 10.0 s O 0] 0]
Deceleration Time Setting of

05-42 Multi Speed 12 0.1~6000.0 10.0 s O 0] 0]
Acceleration Time Setting of

05-43 Multi Speed 13 0.1~6000.0 10.0 S O @) o

05-44 Deceleration Time Setting of 0.1~6000.0 10.0 S 0 o 0

Multi Speed 13
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Group 05 Multi-Speed Function Group
Control Mode
Code Parameter Name Setting Range Default| Unit PM |Attribute
VIF | SLV
SLV
Acceleration Time Setting of
05-45 Multi Speed 14 0.1~6000.0 10.0 S O @) @)
Deceleration Time Setting of
05-46 Multi Speed 14 0.1~6000.0 10.0 s ] O O
Acceleration Time Setting of
05-47 Multi Speed 15 0.1~6000.0 10.0 s ] O O
Deceleration Time Setting of
05-48 Multi Speed 15 0.1~6000.0 10.0 s ) O O
Group 06 Automatic Program Operation Parameters
Control Mode
Code Parameter Name Setting Range Default| Unit PM | Attribute
VIF | SLV
SLV
0: Disable
1: Execute a single cycle operation
mode. Restart speed is based on
the previous stopped speed.
2: Execute continuous cycle
operation mode. Restart speed
is based on the previous stopped
speed.
3: After the completion of a single
cycle, the on-going operation
speed is based on the speed of
the last stage. Restart speed is
06-00 Automlatic Operation Mode :S:g.on the previous stopped 0 i 0 o X
Selection : .
4: Execute a single cycle operation
mode. Restart speed will be
based on the speed of stage 1.
5: Execute continuous cycle
operation mode. Restart speed
will be based on the speed of
stage 1.
6: After the completion of a single
cycle, the on-going operation
speed is based on the speed of
the last stage. Restart speed is
based on the previous stopped
speed.
06-01 | /eauency Setting of 0.00~599.00 (Noteg) 500 |Hz | o | o | x|
Operation-Stage 1
06-02 | reduency Setting of 0.00~599.00 (Noteg) 1000 Hz | 0 | o | x| *1
Operation -Stage 2
06-03 | /eauency Setting of 0.00~599.00 (Noteg) 2000 | Hz | o | o | x| *1

Operation -Stage 3
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Group 06 Automatic Program Operation Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit PM | Attribute
VIE | SLV
SLV

06-04 | reauency Setting of 0.00~599.00 (Notes) 3000 Hz| o | 0 | X *
Operation -Stage 4

06-05 | reauency Setting of 0.00~599.00 (Notes) 4000 | Hz | 0o | o | X *1
Operation -Stage 5

06-06 | _reauency Setting of 0.00~599.00 (Notes) 5000 | Hz | o | 0 | X *1
Operation -Stage 6

06-07 | "eauency Setting of 0.00~599.00 (Notes) 5000 | Hz | o | 0 | X *1
Operation -Stage 7

06-08 | reauency Setting of 0.00~599.00 (Notes) 500 |Hz | o | o | X *1
Operation -Stage 8

06-09 | reauency Setting of 0.00~599.00 (Notes) 500 |Hz | 0o | o | X *
Operation -Stage 9

06-10 | reauency Setting of 0.00~599.00 (Notes) 500 |Hz | o | o | X *
Operation -Stage 10

06-11 | reauency Setting of 0.00~599.00 (Notes) 500 |Hz | o | o | x *1
Operation -Stage 11
Frequency Setting of

12 .00~599. . H X *

06-12 | iom -Stage 12 0.00~599.00 (Notes) 500 |Hz | o | ©

Frequency Setting of
1 100~599.00 (Notes . H X *

06-13 | )~ tion -Stage 13 0.00~599.00 (Notes) 500 |Hz | o | ©
Frequency Setting of B .

06-14 | 1 tion -Stage 14 0.00~599.00 (Notes) 500 |Hz | o | o | X 1
Frequency Setting of B .

06-15 | ) ation -Stage 15 0.00~599.00 (Notes) 500 |Hz | o | o | X 1

06-16 || IMe Setting of Operation 0.0~6000.0 00| s|o|o]x *1
-Stage 0

06-17 |/ Ime Setting of Operation 0.0~6000.0 00| s|o|o]x *
-Stage 1

06-1g | Ime Setting of Operation 0.0~6000.0 00| s|o|o]x *
-Stage 2

06-19 || /me Setting of Operation 0.0~6000.0 00| s|o|o]x *1
-Stage 3

06-20 |IMe Setting of Operation 0.0~6000.0 00| s|o|o]x *
-Stage 4

06-21 |/Ime Setting of Operation 0.0~6000.0 00| s|o|o]x *1
-Stage 5

06-22 |1Ime Setting of Operation 0.0~6000.0 00| s|o|o]x *1
-Stage 6

06-23 | Ime Setting of Operation 0.0~6000.0 00| s|o|lo]x *
-Stage 7

06-24 | Ime Setting of Operation 0.0~6000.0 00| s|o|o]x *
-Stage 8

06-25 |1 /me Setting of Operation 0.0~6000.0 00| s|o|o]x *1
-Stage 9

06-26 | Ime Setting of Operation 0.0~6000.0 00| s|o|o]x *

-Stage 10
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Group 06 Automatic Program Operation Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit PM | Attribute
VIF | SLV
SLV

0p-p7 [[Ime Setting of Operation 1 5440 9 00 |s|o|lo]|x]| =
-Stage 11

06-2g [[Ime Setting of Operation 1 544 9 00 |s|o|o|x]| =
-Stage 12

06-2g [[Ime Setting of Operation 1, 5440, 00 |s|o|o|x]| =
-Stage 13

0630 | IMe Setting of Operation 1, , 6640, 00 |s|o|o|x]| =
-Stage 14

0p-31 || IMe Setting of Operation | 6500 ¢ 00 |s|o]o|x]| =
-Stage 15

06-32 Dlrectlc?n Selection of 0: Stop 1: Forward 2: Reverse 0 - (0] 0] X
Operation -Stage 0

06-33 D|rect|(?n Selection of 0: Stop 1: Forward 2: Reverse 0 - 0] @] X
Operation -Stage 1

06-34 |Drection Selection of 0: Stop 1: Forward 2: Reverse o | -|lo]|olx
Operation -Stage 2

06-35 |2 rection Selection of 0: Stop 1: Forward 2: Reverse o | -lo|olx
Operation -Stage 3

06-36 Dlrectlgn Selection of 0: Stop 1: Forward 2: Reverse 0 - 0] 0] X
Operation -Stage 4

06-37 Dlrectlgn Selection of 0: Stop 1: Forward 2: Reverse 0 - @) 0] X
Operation -Stage 5

06-38 Dlrectlc?n Selection of 0: Stop 1: Forward 2: Reverse 0 - @) 0] X
Operation -Stage 6

06-39 D|rect|(?n Selection of 0: Stop 1: Forward 2: Reverse 0 - @) 0] X
Operation -Stage 7

06-40 |Drection Selection of 0: Stop 1: Forward 2: Reverse o | -lo|olx
Operation -Stage 8

06-41 D|rect|<?n Selection of 0: Stop 1: Forward 2: Reverse 0 - 0] 0] X
Operation -Stage 9

06-42 Dlrectlgn Selection of 0: Stop 1: Forward 2: Reverse 0 - 0] 0] X
Operation -Stage 10

06-43 Dlrectlgn Selection of 0: Stop 1: Forward 2: Reverse 0 - @) 0] X
Operation -Stage 11

06-44 Dlrectlc?n Selection of 0: Stop 1: Forward 2: Reverse 0 - @) 0] X
Operation -Stage 12
Directi lecti f

06-45 |rect|9n Selection o 0: Stop 1: Forward 2: Reverse 0 - @) 0] X
Operation -Stage 13
Directi lecti f

06-46 | rection Selection o 0: Stop 1: Forward 2: Reverse o | -]ololx
Operation -Stage 14

06-47 Direction Selection of 0: Stop 1: Forward 2: Reverse 0 - 0] 0] X

Operation -Stage 15
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Group 07: Start /Stop Parameters

Control Mode

P N ing R Defaul i Attri
Code arameter Name Setting Range efault| Unit ViE | sLv PM |Attribute
SLV
Momentary Power Loss/ Fault] 0: Disable
07-00 Restart Selection 1: Enable 0 ) °
07-01 [Fault Auto-Restart Time 0~7200 0 S
07-02 Number of Fault Auto-Restart 0~10 0 i 0
Attempts
07-03 Reserved
0: When the external run command
is enabled, direct start at power
07-04 |Direct Start at Power on He 1 - O 0] O
1: When the external run command
is enabled, unable to direct start
at power-up.
07-05 Automatic start delay at 1.0~3000 35 |sec| o 0 0
power up
07-06 DC Injection Braking Start 0.0~10.0 0.5 Hz | o 0 o
Frequency
07-07 |DC Injection Braking Current | 0~100 50 % O 0] O
DC Injection Braking Ti t
o7-08 o= Iniection Braking Time at | , 5, 41 o9 50| s |o|o|o
Stop
0: Deceleration to Stop 6] 0 6]
1: Coast to St O O O
07-09 [Stop Mode Selection 0as O, °p 0 -
2: DC Braking Stop O 0 X
3: Coast to Stop with Timer 0] O] 0]
07-10
~ Reserved
07-12
200V: 150~300 190
07-13 JLow Volt Detection Level Y o] 0] 0]
ow Voltage bietection LeVel 1™ 5oy 300~600 380
07-14 [Pre-excitation Time 0.00~10.00 2.00 S X O X
07-15 |Pre-excitation Level 50~200 100 % X O X *6
DC Injection Braking Ti t
07-16 |PC Injection Braking Time at |, 5, 146 00 00| s|o|ofo
Start
07-17 Reserved
07-18 [Minimum Base block Time 0.1~5.0 - Sec
Direction-Detection Speed
7-1 ~1 9
07-19 Search Operating Current 0~100 50 &
07-20 Speed Search Operating 0~100 20 % 0 0 X
Current
07-21 |egral Time of Speed 0.1~10.0 20 [sec| 0| o | x
Searching
07-22 [Pelay Time of Speed 0.0~20.0 02 |sec| 0| o | x
Searching
07-23 [Voltage Recovery Time 0.1~5.0 20 [Sec| O 0] X
Direction-Detection Speed 0: Disable
7-24 1 - X
0 Search Selection 1: Enable © ©
07-25 |Low voltage Detection Time | 0.00~1.00 0.02 [Sec| O 0 O
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Group 07: Start /Stop Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit PM |Attribute
V/F | SLV
SLV
. 0: Enable
07-26 [SLV Speed Search Function - 0 - X 0] X
1: Disable
Start Selection after Fault 0: Speed search start
07-27 during SLV Mode 1: Normal Start 0 ] X ° X
07-28 Start Selection after External | 0: Speed search start 0 ) X o x
Base Block 1: Normal Start
0: Disable (Run command isn’t
07-29 Rur.1 Command .Available available until the DC braking is 0 ) o X X Noto!
during DC Braking completely done)
1: Enable
07-30
07-31 Reserved
0: Disable
1: Mode1: Start a Speed Search at
hM
07-32 Speed. Search Mode Power on 0 o 0 o Note2
Selection
2: Mode 2: Start Speed Search
upon the Motor Run
0: Maximum Output Frequency of
07-33 Start Frequenc.:y of Speed Motor 0 o 0 X Note2
Search Selection 1: Frequency Command
07-34 gthaorf'c'“’“'t Braking Time at |, 19~100.00 0 |sec| X | X | 0| Note2
07-35 [onorteireuit Braking Time at | o 50146 09 05 |sec| X | X | 0| not2
Stop
07-36 [onortcireuit Braking Current 1) 5500 100 | % | X 0 | Note2
Limited Level
07-42 |Voltage limit gain 0.0~50.0 0 % X O Note3
Short-circuit Braking Time of
07-43 .00~100. . X X
PM Motor Speed Search 0.00~100.00 0.00 | Sec 0] Note4
DC Braking Ti f PM Mot
07-44 raking 1ime o " 0.00~100.00 0.00 [Sec| X | X | O | Notes
Speed Search
. i 0:STP2 Enable
07-45 [STP2 Function Selection X 0 - 0] 0] O Note6
1:STP2 Disable
PM Speed Switchi 0: Disabled
07-47 peed switehing 1: Mode 1 0 | - | x| x| 0| Notws
Frequency Mode
2: Mode 2
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Group 08 Protection Parameters

Code

Parameter Name

Setting Range Default

Unit

Control Mode

VIF

SLV

PM
SLV

Attribute

08-00

Stall Prevention Function

xxx0b: Stall prevention is enabled
in acceleration.

xxx1b: Stall prevention is disabled
in acceleration.

xx0xb: Stall prevention is enabled
in deceleration.

xx1xb: Stall prevention is disabled
in deceleration.

x0xxb: Stall prevention is enabled
in operation

x1xxb: Stall prevention is disabled
in operation

0000b

Oxxxb: Stall prevention in operation
decelerates based on
deceleration time 1

1xxxb: Stall prevention in operation
decelerates based on
deceleration time 2

08-01

Stall Prevention Level in
IAcceleration

20~200 120

%

08-02

Stall Prevention Level in
Deceleration

200V: 330~410 385

400V: 660~820 770

08-03

Stall Prevention Level in
Operation

30~200 120

%

08-04

Reserved

08-05

Protection (OL1)

Selection for Motor Overload

xxx0b: Motor Overload Protection
is disabled

xxx1b: Motor Overload Protection
is enabled

xx0xb: Cold Start of Motor
Overload 0001b

xx1xb: Hot Start of Motor Overload

x0xxb: Standard Motor

x1xxb: Special motor

Oxxxb: Reserved

1xxxb: Reserved

08-06

Start-up Mode of Overload
Protection Operation (OL1)

0: Stop Output after Overload
Protection

1: Continuous Operation after
Overload Protection.

08-07

Motor Overload (OL1)
Protection Level

0: Motor overload (OL1) Protection
0

1: Motor overload (OL1) Protection
1

2: Motor overload (OL1) Protection
2

Note3
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Group 08 Protection Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit PM |Attribute
VIF | SLV
SLV
i i 0: Enabl
08-08 IAutomatic Voltage Regulation ha e 0 i o o o
(AVR) 1: Disable
i 0: Disabl
08-09 Selectlc?n of Input Phase Loss isable 0 i o o o
Protection 1: Enable
i 0: Disabl
08-10 Selection of Qutput Phase isable 0 i o o o
Loss Protection 1: Enable
08-11
08-12 Reserved
0: Over-Torque Detection is
Disabled.
08-13 Selectl.on of Over-Torque 1: Start to Detect when Reaching 0 i 0 o 0
Detection the Set Frequency.
2: Start to Detect when the
Operation is Begun.
0: Deceleration to Stop when Over-
Torque is Detected.
. 1: Display Warning when Over-
lect f -T
08-14 Selec |9n of Over-Torque Torque is Detected. Go on 0 - 0] 0] 0]
Operation :
Operation.
2: Coast to Stop when Over Torque|
is Detected
Level of Over-T
08-15 | o O ver-torque 0~300 150 | % | o | o | o
Detection
08-16 || Ime of Over-Torque 0.0~10.0 01 |sec] 0| 0| 0
Detection
0: Low-Torque Detection is
Disabled.
08-17 Selectl.on of Low-Torque 1: Start to Detect when Reaching 0 i o o 0
Detection the Set Frequency.
2: Start to Detect when the
Operation is Begun.
0: Deceleration to Stop when Low-
Torque is Detected.
. 1: Display Warning when Low-
lect f Low-T
08-1g [>oection of Low-Torque Torque is Detected. Go on o |-lolo|o
Operation ,
Operation.
2: Coast to Stop when Low-Torque
is Detected
Level of Low-T
08-19 |-ovo O Lowsiorque 0~300 30 | %
Detection
08-20 [Time of Low-Torque Detection| 0.0~10.0 0.1 | Sec
Limit of Stall P ionin A
08-21 imit of Stall Prevention in Acc 1~100 50 % 0 0
over Base Speed
tall P tion Detecti
08-22 [>2! Prevention Detection 1, 4, 100 [ms| 0|0 ]|oO
Time in Operation
. 0: Disable
08-23 |Ground Fault (GF) Selection 0 - 0] @) 0]
1: Enable
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Group 08 Protection Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit PM |Attribute
VIF | SLV
SLV
o tion Select ¢ 0: Deceleration to Stop
08-24 peration Selection o 1: Coast to Stop 0 - 0] 0] 0]
External Fault - -
2: Continuous Operation
Detecti lecti ‘ 0: Immediately Detect when the
08-25 |~C ection selection o Power is Supplied. o |-]lo|lolo
External Fault X X
1: Start to Detect during Operation
08-26
~ Reserved
08-29
08-30 Selecjtion of Run Permissive | 0: Deceleration to Stop 0 i o o o
Function 1: Coast to Stop
08-31
~ Reserved
08-34
Fault Selection of Mot 0: Disable
08-35 | oo Serection oT Hotor 1: Deceleration to Stop o | -|lo|lo]|o
Overheat
2: Coast to Stop
08-36 T!me Coefficient of PTC Input 0.00 ~ 5.00 5 sec| O 0 0
Filter
0: Start at Operation
08-37 |Fan Control Function (Note) 1: Permanent Start 0 - 0] 0] 0]
2: Start at High Temperature
08-38 [Delay Time of Fan Off 0~600 60 |Sec| O 0] O
Delay Ti f Motor Overheat|
08-39 |-y 'IMe OTHICTOTEVEMSAl 4_300 60 [sec| o | o | o
Protection
08-42 [PTC Trip Level 0.1~10.0 0.7 \Y 0 O 0 Note1
08-43 |PTC Reset Level 0.1~10.0 0.3 V 0 0 O Note1
0: Disable
08-45 [PTC Disconnection Detection | 1: Warning 0 - 0] O @) Note3
2: Fault
08-46 [Temperature Agree Level 0~254°C 0 Clo|]oOo]| O Note6
08-47 [Temperature Reset Level 0~254°C 0 Clo|]oO]| O Note6
08-48 [Selection of Fire Mode 0: Disable 0 - O Note6
1: Enable
08-49 Multi-Function Input Terminal | O : Reset after Power Off 0 o o o
" Istatus of Fire Mode 1 : Reset after Terminal Removed ) Note6
Multi-Function Terminal XXX0b: S6 A contact
08-30 s tatus of Fire Mode XXX1b: S6 B contact 00000 - | O | O | O | Notes
0 : Fire Mode Speed(08-52
Motor Speed Setting Source . ! peed( )
08-51 £ Fire Mod 1 PID Control 0 -1 O] O] O Nots
of Fire Mode 2 AI2
08-52 [Motor Speed of Fire Mode 0.00~100.00 100.00( % O O 0] Note6
PID Detection Level of Fire
08-53 0~100 0 % 0] (0] 0] Note6
Mode
Delay Time of Fire Mode PID
08-54 0.0~10.0 1.0 s 0] O 0] Note6
Loss
08-55 |PID Feedback Loss Detection| O : Keep Running 1 - 0] ) o] Note6

4-37




Group 08 Protection Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit PM |Attribute
V/IF | SLV
SLV
Selection of Fire Mode 1 : Fire Mode Speed (08-52)
2 : Maximum Output Frequency
(01-02)
Detection Level of Fire Mode
08-56 . 0.0~100 800 | % [ © O O Note6
A2 Signal
Delay Time of Fire Mode Al2
08-57 | .. 0.0~10.0 1.0 s O @) O Note6
Signal Loss
0 : Keep Running
08-58 Selection of Fire Mode Al2 1 : Fire Mode Speed (08-52) ] o o o
™ |signal Loss 2 : Maximum Output Frequency ) Note6
(01-02)
08-59 |Fire Mode Motor Directi 0: Forward 0 O @] 0]
-5 ire Mode Motor Direction 1 : Reverse - Note6
08-60 [Fire Mode Password 00000~65534 0 - O Note6

Note: 1. Standard H & C type, IP20 frame 6~9 do not have 08-37 function.

2. Enhanced E & G type, IP20 frame 6~8 do not have “Start at High Temperature” function.(08-37=2)
3. Enhanced E & G type, IP20 frame 9 do not have 08-37 function.

Group 09: Communication Parameters

Control Mode

Cod P N ing R Defaul i Attri
ode arameter Name Setting Range efault| Unit viE |sLy PM |Attribute
SLV
09-00 INV Communication Station 1~31 1 i ol o o *
IAddress
c cation Mod 0: MODBUS
ommymca ion Mode 1- BACNET
09-01 [Selection 0 - 0] @) (0]
2: METASYS
3: PUMP in Parallel Connection
0:1200
1:2400
09-02 |Baud Rate Setting (bps) 2:4800 4 0] @) 0] 2
9tbp 3:9600 *6
4:19200
5:38400
. . 0:1 Stop Bit
09-03 [Stop Bit Selection X 0 - O 0] O *2
1: 2 Stop Bit
0: No Parity
09-04 |Parity Selection 1: Even Bit 0 - 0] @) 0] *2
2: Odd Bit
icati i 0: 8 bits dat
09-05 Commymca’uons Data Bits | s data 0 i o o o Notor
Selection 1: 7 bits data
09-06 Comm.umca.tlon Error 0.0~25.5 0.0 S o
Detection Time
09-07 [Fault Stop Selection 0: Deceleration to Stop Based on 3 - O
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Group 09: Communication Parameters

Code

Parameter Name

Setting Range

Default

Unit

Control Mode

V/IF

SLV

PM
SLV

Attribute,

Deceleration Time 1 when
Communication Fault Occurs.

1: Coast to Stop when
Communication Fault Occurs.

2: Deceleration to Stop Based on
Deceleration Time 2 when
Communication Fault Occurs.

3: Keep Operating when
Communication Fault Occurs.

4. Run the Frequency Command
given by Al2

09-08

Comm. Fault Tolerance Count

1~20

1

)

09-09

\Waiting Time

5~65

5

ms

0

o

O

09-10

Device Instance Number

1~254

1

0

Note: Parameters in group 09 are not affected by parameter 13-08 (initialization).

Group 10: PID Parameters

Code

Parameter Name

Setting Range

Default

Unit

Control Mode

V/IF

SLV

PM
SLV

Attribute

10-00

0: PUMP or HVAC function given
(refer to group 23)

1: Al1 Given

2: Al2 Given

3: Reserved

PID Target Value Source

4:10-02 Given

Setting

5: Reserved Note

6: Frequency Command (00-05)

Note

7: Multi-speed Frequency
Command Note4

10-01

1: Al1 Given

PID Feedback Value Source

2: Al2 Given

Setting

3: Reserved

4: Al1 - Al2 Given

10-02

PID Target Value

0.0~100.0

0.0

%

10-03

xxx0b: PID Disable

xxx1b: PID Enable

xx0xb: PID Positive Characteristic

xx1xb: PID Negative Characteristic

PID Control Mode

x0xxb: PID Error Value of D
Control

x1xxb: PID Feedback Value of D
Control

0xxxb: PID Output

0000b

1xxxb: PID Output + Frequency
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Group 10: PID Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit PM |Attribute
V/IF | SLV
SLV
Command
10-04 |[Feedback Gain 0.01~10.00 1.00 - O O O *1
10-05 |Proportional Gain (P) 0.00~10.00 3.00 - O O ®) *1
10-06 |Integral Time (1) 0.00~100.00 0.50 ®) O O *1
10-07 [Differential Time (D) 0.00~10.00 0.00 0] O ®) *1
10-08 Reserved
10-09 |PID Bias -100.0~100.0 0 % | O O O *1
10-10 [PID Primary Delay Time 0.00~10.00 0.00 s O O O *1
i 0: Disable
10-11 PI1D Fgedback Loss Detection 1- Warning 0 i 0 0 0
Selection
2: Fault
10-12 PID Feedback Loss Detection 0~100 0 % o 0 o
Level
10-13 P.ID Feedback Loss Detection 0.0~10.0 10 S
Time
10-14 [PID Integral Limit 0.0~100.0 1000] % | O O O *1
18:12 Reserved
10-17 |[Start Frequency of PID Sleep | 0.00~599.00 (Note8) 30.00| Hz | O 0 ©)
10-18 [Delay Time of PID Sleep 0.0~255.5 0.0 s ®) O O
10-19 [Frequency of PID Waking up | 0.00~599.00 (Note8) 0.00 [ Hz | O O O
10-20 [Delay Time of PID Waking up | 0.0~255.5 0.0 s ®) O ®)
1 82; Reserved
10-23 |PID Limit 0.00~100.0 1000] % | O O O *1
10-24 [PID Output Gain 0.0~25.0 1.0 - ®) O O
10-25 PID Rgversal Output 0: Do not Allow Reversal Output 0 i 0 0 0
Selection 1: Allow Reversal Output
10-26 PI1D Targe?t Acc.:eleration/ 0.0~25.5 0.0 S 0
Deceleration Time
10-27 |PID Feedback Display Bias 0~9999 0 -
10-28 Reserved
0: Disable
10-29 [PID Sleep Selection 1: Enable 1 - (0] 0] @)
2: Set by DI
10-30 [Upper Limit of PID Target 0.0 ~100.0 1000] % | O 0 O
10-31 [Lower Limit of PID Target 0.0 ~100.0 0.0 % | O O 0]
0: PID1
1: PID2
10-32 |PID Switching Function 2: Set by DI 0 OoOf O 0]
3: Switch to PID2 when RTC Timer
Enables
10-33 PID Maximum Feedback 1~10000 999 i
Value
10-34 [PID Decimal Width 0~4 1 -
10-35 [PID Unit 0 % o | - o|o]| *
1: FPM
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Group 10: PID Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit PM |Attribute
VIF | SLV
SLV

2: CFM

3: PSI

4: GPH

5: GPM

6: IN

7. FT

8:/s

9: /m

10: /h

11: °F

12:inW

13: HP

14: m/s

15: MPM

16: CMM

17: W

18: KW

19:m

20: °C

21: RPM

22: Bar

23: Pa

24 KPag Note4
10-36 |PID2 Proportional Gain (P) 0.00~10.00 3.00 - O 0 0 *1
10-37 |PID2 Integral Time () 0.0~100.0 0.50 0 O 0] *1
10-38 |PID2 Differential Time (D) 0.00~10.00 0.00 s 0 ) 0 *1
10-39 [P Outeut Frequency Settingl ) 1, _r69 00 (Notes) 3000|Hz| 0| o | o] 6

during disconnection
Compensation Frequenc 0: Disable
10-40 Selestion of PID Sliep ’ 1: Enable 0 | - |9 OO Nt
10-41
~ Reserved

10-43
10-44 |Precharge Frequency 0.0~120.0 0 Hz | O O O Note3
10-45 |Precharge Time 0~250 0 Sec| O ) 0O Note3
10-46 |Precharge Target Level 0~10000 0 - O O 0] Note3
10-47 |Proportional Gain 3(P) 0.00~10.00 3.00 O ©) O Note6
10-48 |Integral Time 3(I) 0.00~100.00 050 | Sec| O ®) O Note6
10-49 |Differential Time 3(D) 0.00~10.00 0.00 | Sec | O O] O Note6
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Group 11: Auxiliary Parameters

Control Mode
Code Parameter Name Setting Range Default| Unit PM |Attribute
VIF | SLV
SLV
0: Allow Forward and Reverse
11-00 [Direction Lock Selecti Rotation 1 O ) O
Y [Firection Lock selection 1: Only Allow Forward Rotation -
2: Only Allow Reverse Rotation
, 0: Carrier Output Frequency Tuning .
11-01 [Carrier Frequency KVA=? | - O O 0]
1: 1~16: 1~16KHz
0: Disable 1(V/f)
11-02 |Soft PWM Function Selection| 1: Soft PWM Function 1 O(SLV&| - 0] 0] 0]
2: Soft PWM Function 2 PMSLV)
i i i 0: Disabl
11-03 Automg’uc carrier lowering isable 0 i o X X
selection 1: Enable
11-04 [>-CUNVe Time Setting atthe | ) ), 5, 020 | s |o|o]|o
Start of Acceleration
11-5 [>-curve Time Setting atthe | 5 5 020 | s |o|o|o
End of Acceleration
S-curve Time Setting at the
11- .00~2. 2
06 Start of Deceleration 0.00~2.50 0.20 S © © ©
107 [>-ourve Time Setting atthe | 4,5 5 020 | s |o|o]|o
End of Deceleration
11-08 |Jump Frequency 1 0.0~599.00 (Note8) 0.0 Hz | O ©) 0
11-09 [Jump Frequency 2 0.0~599.00 (Note8) 0.0 Hz | O O O
11-10 [Jump Frequency 3 0.0~599.00 (Note8) 0.0 Hz | O ©) 0
11-11 Jump Frequency Width 0.0~25.5 1.0 Hz | O @) ®)
11-12 [Manual Energy Saving Gain | 0~100 80 % (®) X X
11-13 |Automatic Return Time 0~120 60 Sec| O O 0] *6
11-14
~ Reserved
11-17
Manual Energy Saving
11-18 Frequency 0.00~599.00 (Note8) 000 [ Hz [ O X X
Automatic Energy Saving 0: Disabled
11-19 e unction 1: Enabled 0 ] O] X | X
11-20 Filter Time ?f Automatic 0~200 140 ms | o X X
Energy Saving
11-21 Voltége Upper Limit of Energy| 0~100 100 % 0 X X
Saving Tuning
11.22 [dustment Time of 0~5000 20 |ms| o | x| x| =
Automatic Energy Saving
11-23 Detection L(.avel of Automatic 0~100 10 % 0 X X
Energy Saving
1.4 [COSMctent of Automatic 1 6 q_g55 34 kvae | - [ o | x | x
Energy Saving
11-25
~ Reserved
11-27
Frequency Gain of
11-28 Overvoltage Prevention 2 1~200 100 % O X X Note4
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Group 11: Auxiliary Parameters

Control Mode

P ter N Setting R Default| Unit Attribut
Code arameter Name etting Range efau ni VIE |sLv PM ribute
SLV
, , 0: Disable
11-29 |Auto De-rating Selection 0 - 0] X X
1: Enable
1130 Varlabl.e Qarrler Frequency 216 kvAe |khz| O X X
Max. Limit
11-31 Vrflrlab.le'Carner Frequency 1~16 KvA' |KHz| O X X
Min. Limit
1132 Vanablg Carrler.Frequency 00~99 00 i 0 X X
Proportional Gain
11-33 R.|se Amount of DC Voltage 0.1~10.0 01 vac| o X X Note4
Filter *1
Fall Amount of DC Voltage
11-34 | 9% 1 0.1~10.0 50 |vdc| o | x | x | Now!
Filter 1
Dead band Level of DC Noted
11-35 ; 0.0~99.0 10.0 |Vdc| O X X .
\Voltage Filter 1
11-36 FrequerTcy Gain of OV 0.000~1.000 0.050 ) o X X Note2
Prevention *1
1137 [reauency Limit of OV 0.00~599.00 (Notes) 500 |Hz | O | X | X | Note2
Prevention
200V:
Deceleration Start Voltage of | 200V: 200~400V 300
11-38 |ov Prevention 400V: 400~800V aov: | V| O | X | X | Note2
700
220V:
Deceleration Stop Voltage of | 200V: 300~400V 350
- V O X X
1139 15V Prevention 400V: 600~800V 440V: Note2
750
0: Disable
. . 1: OV Prevention Mode 1
-40 |OV Prevention Selection - 0]
11-40 2: OV Prevention Mode 2 0 X X Note2
3: OV Prevention Mode 3
0: Deceleration to Stop when
Reference Frequency
Disappears
11-41 Refere-nce Frequency Loss — 0 i o 0 o
Detection 1: Operation is Set by 11-42 when
Reference Frequency
Disappears
11-42 Reference Frequency Loss 0.0~100.0 80.0 % 0 0 0
Level
11-43 [Hold Frequency at Start 0.0~599.00 (Note8) 0.0 Hz | O 0] O
11-44 [Frequency Hold Time at Start| 0.0~10.0 0.0 S O O @)
11-45 |Hold Frequency at Stop 0.0~599.00 (Note8) 0.0 Hz | O @) 0]
11-46 |Frequency Hold Time at Stop| 0.0~10.0 0.0 s @] 0] 0]
11-47 |EB Deceleration Time 0.0~25.5 0.0 S ©) X X *1
200V: 190~210 200
11-48 |KEB Detection Level \ 0] X X
election Leve 400V: 380~420 400
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Group 11: Auxiliary Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit PM [Attribute
V/IF | SLV
SLV
11-49
11-50 Reserved
Braking Selection of Zero 0: Disable
11-51 0 - O X X
Speed 1: Enable
11-52
11-53 Reserved
11-54 Initialization of Cumulative 0: Do not Clear C.umulative Energy 0 i o o o "
Energy 1: Clear Cumulative Energy
0: Stop Key is Disabled when the
Operation Command is not
Provided by Keypad.
11-55 [STOP Key Selection L 1 -lolo]o
1: Stop Key is Enabled when the
Operation Command is not
Provided by Keypad.
0: When UP/DOWN in Keypad is
Disabled, it will be Enabled if
Pressing ENTER after
11-56 |UP/DOWN Selection Frequency Modification. 0 - (0] 0 0
1: When UP/DOWN in Keypad is
Enabled, it will be Enabled upon
Frequency Modification.
11-57 Reserved
0: Disable
11-58 |Record Reference Frequency 0 - @) (0] *1
1: Enable
11-59 [Gain of Preventing Oscillation| 0.00~2.50 0.01 X X *7
11-60 Uppgr L.|m|t of Preventing 0~100 30 % X X *7
Oscillation
1161 [LIM© Parameter of 0~100 0 ol x| x| =7
Preventing Oscillation
. _— 0: Mode 1
11-62 zz;’;?g's” of Oscillation 1: Mode 2 1 ol x| x| *7
2: Mode 3
0: Disable
11-63 |Flux-Strengthening Selection : 1 X O X Note1
1: Enable
Accelerati i
11-p4 [ oceleration Speed Gain | 4 444 10 | - | o | X | X | Notes
Adjustment
o 200V: 200V~400V 370
11-65 |Target Main Circuit Voltage - 0] X X Note3
400V: 400V~800V 740
2 Ph Ph PWM
1166 [ nasel 3 Phase 6.00~60.00 20 [Hz| O | O | O Notes
Switch Frequency
Detection R t Soft PWM
11-67 [Potection Range at So 0~12000 0 |Hz| X | 0| O Notes
Function 2
Detecting Start Frequency at
11-68 Soft PWM Function 2 6.00~60.00 20 Hz | X O O Note3
11-69 Gain of Preventing Oscillation 0.00~200.00 500 % o X X Note2

3
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Group 11: Auxiliary Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit PM |Attribute
VIF | SLV
SLV
Upper Limit of Preventing
11-70 Oscillation 3 0.01~100.00 5.00 % | O X X Note2
1171 [[Ime Parameter of 0~30000 100 |ms| O | X | X | Note2
Preventing Oscillation 3
itch F 1f
1172 [DWitch Frequency Tfor 1 4 44 300,00 3000 |Hz | O | X | X | Note2
Preventing Oscillation Gain
itch F 2f
1173 [DWitch Frequency 2for 1 4 44300 00 5000 | Hz | O | X | X | Note2
Preventing Oscillation Gain
*a: KVA means the default value of this parameter will be changed by different capacities of inverter.
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Group 12: Monitoring Parameters

Code

Parameter Name

Setting Range

Default

Unit

Control Mode

VIF

SLV

PM
SLV

Attribute

12-00

Display Screen Selection
(LED)

00000~77777
From the leftmost bit, it displays the
screen when press DSP key in
order.

: No display

: Output Current

: Output Voltage

: DC Bus Voltage

: Heatsink Temperature
: PID Feedback

: Al1 Value

: Al2 Value

00321

*1
*5

12-01

PID Feedback Display Mode
(LED)

oOlNOo o0 b WN = O

: Display the Feedback Value by

Integer (xxx)

: Display the Feedback Value by

the Value with First Decimal
Place (xx.x)

2:

Display the Feedback Value by
the Value with Second Decimal
Place (x.xx)

*5

12-02

PID Feedback Display Unit
Setting (LED)

0:

XXXXX (nO unit)

1:

xxxPb (pressure)

2:

xxXFL (flow)

*5

12-03

Line Speed Display (LED)

0~60000

1500/
1800

RP

*5

12-04

Line Speed Display Mode
(LED)

0:

Display Inverter Output
Frequency

1:

Line Speed Display at
Integer.(xxxxx)

: Line Speed Display at One

Decimal Place. (xxxx.x)

: Line Speed Display at Two

Decimal Places. (xxx.xx)

: Line Speed Display at Three

Decimal Places. (xx.xxx)

*1
*5
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Group 12: Monitoring Parameters

Control Mode
Code Parameter Name Setting Range Default|Unit PM | Attribute
V/IF | SLV
SLV
LED display is shown as below
no input
correspondences to input and
output
51 S283 8458586
# LI‘ AL A
INANIN]
Status display of digital input
12-05 - - 0] (0] (0]
terminal (LED / LCD)
DD
A A A
Rl R2 R3
LCD display is shown as below
of of of o] o of of o[ o] % e
& Input Terminal(S6)
Input Terminal(S5)
'——— Input Terminal(S4)
‘——— Input Terminal(S3)
‘———— Input Terminal(S2)
Input Terminal(S1)
Output Terminal(R3)
Output Terminal(R2)
Output Terminal(R1)
12-06
~ Reserved
12-10
12-11 Output Current of Current Display the output current of i Al o o o
Fault current fault
1212 Output Voltage of Current Display the output voltage of i vlio o o
Fault current fault
12-13 Output Frequency of Current | Display the output frequency of i z | o 0 0
Fault current fault
Display the DC volt f t
12-14 |DC Voltage of Current Fault faljlrt) aythe votage of curren - vV | O (0] (0]
12-15 Frequency Command of Display the frequency command of i | o o o
Current Fault current fault
If LED enters this parameter, it only
12-16 |Frequency Command allows monitoring frequency - Hz| O (0] 0]
command.
Display th t output
12-17 |Output Frequency 'spiay the current outpu - Hz| O (0] (0]
frequency
12-18 |Output Current Display the current output current - Al O O] 0
12-19 |Output Voltage Display the current output voltage - V| O ®) 0
12-20 [DC Voltage Display the current DC voltage - V| O 0] 0
12-21 |Output Power Display the current output power - kw| O (6] 6]
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Group 12: Monitoring Parameters

Code

Parameter Name

Setting Range Default

Unit

Control Mode

VIF

SLV

PM
SLV

Attribute

12-22

Motor’s Rotation Speed

Display motor’s current rotation
speed

in VF/SLV mode

Motor’s rotation speed = output
power x(120/motor’s pole number) -
In PG/SV mode, motor’s rotation
speed is calculated by feedback
frequency.

Max limit is 65535

rpm

12-23

Output Power Factor

Display the current output power
factor

12-24

Control Mode

Display control mode
0:VF

2: 8LV

5:PMSLV

12-25

AI1 Input

Display the current Al1 input
(QV corresponds to 0%, 10V -
corresponds to 100%,)

%

12-26

AI2 Input

Display the current Al2 input
(OV or 4mA corresponds to 0%,
10V or 20mA corresponds to
100%)

%

12-27

Motor Torque

Display the current torque
command

(100% corresponds to motor
torque )

%

12-28

Motor Torque Current (Iq)

Display the current g-axis current -

%

@)

)

12-29

Motor Excitation Current (Id)

Display the current d-axis current -

%

12-30

12-35

Reserved

12-36

PID Input

Display input error of the PID
controller (PID target value - PID
feedback)

(100% corresponds to the
maximum frequency set by 01-02
or 01-16)

%

12-37

PID Output

Display output of the PID controller
(100% corresponds to the
maximum frequency set by 01-02
or 01-16)

%

12-38

PID Setting

Display the target value of the PID
controller
(100% corresponds to the -
maximum frequency set by 01-02
or 01-16)

%
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Group 12: Monitoring Parameters

Code

Parameter Name

Setting Range

Default|

Unit

Control Mode

PM

V/IF SLV

SLV

Attribute

12-39

PID Feedback

Display the feedback value of the
PID controller

(100% corresponds to the
maximum frequency set by 01-02
or 01-16)

%

12-40

Reserved

12-41

Heatsink Temperature

Display the heatsink temperature
of IGBT temperature.

12-42

RS-485 Error Code

LCD Display:
0| 0| 0| 0|0|0|O]O
L 1: CRC Error
1: Data length Error

1: Data Function Error
1: Parity Error

1: Overrun Error
L————— 1: Framing Error

1: Time Out Error
——————— Reserved

LED Display: (without any error)

S

LED Display: (with certain error)

1: CRC Error
[ 1 Daalength Error
1: Data Function Error
1: Parity Error
1: Overrun Error
1: Framing Error
1: Time out Error
Reserved

INNINNN)

ﬂ

*7

12-43

Inverter Status

LCD Display:

TJ I—1: Inverter ready

1: During running
1: During zero speed
1: During speed agree

1: During fault detection
(minor fault)

1: During fault detection
(major fault)

Reserved

LED Display:

Inverter ready

Running

Zero Speed

Frequency Agree

Warning 1
Error 32

o> O AN

Inverter status display is the
summed up value. Ex: Display of
the value 6 means the inverter is
running in zero speed.

101B
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Group 12: Monitoring Parameters

Control Mode

Code Parameter Name Setting Range Default|Unit PM | Attribute
V/IF | SLV
SLV
12-44 Reserved
12-45 |Recent Fault Message Display current fault message - - O 0 0
12-46 |Previous Fault Message Display previous fault message - - O] 0] 0]
Displ i two fault
12-47 |Previous Two Fault Messages 'Spidy previous two fau - - 0]
messages
12-48 Previous Three Fault Display previous three fault i i 0 0 0
Messages messages
12-49 |Previous Four Fault Messages Display previous four fault - - 0] (0] (0]
messages
Display the DI/DO status of current
12-50 |DIO Status of Current Fault fault - - 0] (0] (0]
Description is similar to 12-05
Display the inverter status of
12-51 |Inverter Status of Current Fault| current fault - - 0] (0] (0]
Description is similar to 12-43
12-52 [Trip Time 1 of Current Fault | Display the operation time of - Hr
o current fault, 12-53 is the days,
12-53 Trlp Time 2 of Current Fault while 12-52 is the remaining hours. - day
12-54 Freq.uency Command of Dlsp!ay frequency command of i bz | o o o
Previous Fault previous fault
12-55 Output Frequency of Previous Dlsp!ay output frequency of i z | o 0 0
Fault previous fault
12-56 Output Current of Previous Display output current of previous i Al o 0 0
Fault fault
12-57 Output Voltage of Previous Display output voltage of previous i v o 0 o
Fault fault
Display D I f i
12-58 [DC Voltage of Previous Fault faljlf ay DC voltage of previous . |lv|lo]lolo
Display DI/DO status of previous
12-59 |DIO Status of Previous Fault | fault - - 0] (0] 0]
Description is similar to 12-05
, Display inverter status of
Inverter Status of P
12-60 F”;’j t er Slatus oL FTevIoUs 1 brevious fault - |-]lolo|o
Description is similar to 12-43
12-61 [Trip time 1 of last fault Display the operation time of last - Hr
— time’s fault, 12-62 is the days,
12-62 [Trip time 2 of last fault while 12-61 is the remaining hours.| - [day
Display th t i
12-63 |Recent warning messages 'splay the recent warning - - 0] (0] (0]
messages
Display th i i
12-64 |Previous warning message 'splay the previous warning - - 0] (0] (0]
messages
12-65
12-66 Reserved
i kWH
12-67 |Accumulative Energy (kWHr) | 0.0 ~999.9 ) o 0] 0]
. MwW
12-68 |Accumulative Energy (MWHTr) | 0 ~ 60000 Hr 0] O O
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Group 12: Monitoring Parameters

Control Mode
Code Parameter Name Setting Range Default|Unit PM | Attribute
V/IF | SLV
SLV
A lative Electricity Pri
12-69 ($c;cumu ative Electricity Price 0 ~ 9999 $ 0 0 0
Accumulative Electricity Price

12-7 ~

0 (100008) 0 ~ 60000 $] 0 0] 0]

GP
12-71 [Flow Meter Feedback 1~ 50000 M 0] 0] 0]
12-72 |RTC Date 12.01.01 ~ 99.12.31 12'(1)1'0 O O O
12-73 |RTC Time 00:00 ~ 23:59 00:00 ®) ®) 0]
12-74 |Operating Pressure Setting 0.01 ~ 25.50 2.00 [PSI| O X X
12-75 |Pressure Feedback Value 0.01 ~ 25.50 - PSI| O X X
12-76 |[Non-Load Voltage 0.0 ~600.0 - V| X 0] X
12-77 |Flow Meter Target Setting 1~ 50000 - GMP 0] 0] 0] *7
12-78 Reserved
12-79 |Pulse Input Percentage 0.0~100.0 - % *7
. ON: LCD display is 1
12-81 |Relay Card Display OFF: LCD display is 0 - Note5
12-82 |Motor Load 0 ~200.0 - % Note6
Display the current Al3 input
12-85 |AI3 Input (-10V corresponds to -100%, 10V - % | O (0] (0] *10
corresponds to 100%)

* Models of inverter ratings above 200V 60HP (including 60HP) and 400V 100HP (including 100HP) in
IP20 enclosure do not support functions of heatsink temperature display. All models in IP55 enclosure
support functions of heatsink temperature display.

* Maximum upper limit in motor speed (rpm) of parameter 12-22 is 65534

Group 13 Maintenance Function Group

Control Mode
Code Parameter Name Setting Range Default| Unit PM [Attribute
VIF [SLV
SLV
13-00 [Inverter Rating Selection 00H~FFH - - O |0 0] *4
13-01 [Software Version 0.00-9.99 - - O |0 0 *4
0: Disable to Clear Cumulative
13-02 Clear Cumul.atlve Operation Operation Hours . 0 olo o "
Hours Function 1: Clear Cumulative Operation
Hours
13-03 [Cumulative Operation Hours 1| 0~23 - hr O |0 6] *4
13-04 [Cumulative Operation Hours 2 | 0~65534 - day| O [ O 0] *4
Selection of Accumulative 0: Accumulative time in power on 0 .
13-05 Operation Time 1: Accumulative time in operation 1
0: Only parameter 13-06 and
frequency setting parameters in
13-06 |Parameters Locked main screen are writable 2 o|lo| o *1
1: Only user parameter is enabled.
2: All parameters are writable.
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Group 13 Maintenance Function Group

Code Parameter Name

Setting Range

Default

Unit

Control Mode

V/IF

SLV

PM
SLV

Attribute

13-07 [Parameter Password Function

00000~65534

00000

)

o)

0

13-08 [Restore Factory Setting

0: No Initialization

2: 2 wire Initialization
(220/440V, 60HZz)

3: 3 wire Initialization
(220/440V, 60Hz)

4: 2 wire Initialization
(230/415V, 50Hz)

5: 3 wire Initialization
(230/415V, 50Hz)

6: 2 wire Initialization
(200/380V, 50Hz)

7: 3 wire Initialization
(200/380V, 50Hz)

8: PLC Initialization

9: 2 Wire Initialization
(230V/460V, 60Hz)

10: 3 Wire Initialization
(230V/460V, 60Hz)

11: 2 wire Initialization,
230V/400V, 60Hz

12: 3 wire Initialization,
230V/400V, 60Hz

13: 2 wire Initialization,
230V/400V, 50Hz

14: 3 wire Initialization,
230V/400V, 50Hz

15: 2 wire Initialization,
(220/380V, 50Hz) Note4

16: 3 wire Initialization
(220/380V, 50Hz) Note4

Fault History Clearance

13-09
Function

0: Do not Clear Fault History

1: Clear Fault History

@)

o

O

*1

Parameter Password Function

13-10
2

0~ 9999

13-11 |C/B CPLD Ver.

0.00~9.99

*7

13-12 [Option Card Id

0~255

*7

13-13 [Option Card CPLD Ver.

0.00~9.99

O [Oo|of O

O |O|O0| O

O [Oo|of O

*7

13-14 |Fault Storage Selection

0: Auto Restart Fault Messages are
not saved in fault history.

1: Auto Restart Fault Messages are
saved in fault history.

Note1

13-15

~ Reserved

13-20

13-21 |Previous Fault Message Display Previous Fault Message | - | - | 0 |O| O | Note2
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Group 13 Maintenance Function Group

Control Mode

Setting R Default| Unit Attribut
Code Parameter Name etting Range efau ni VIE lsLv PM ribute
SLV
. Display Previous Two Fault
13-22 [Previous Two Fault Message Message - - O|O (0] Note2
Display Previ Three Fault
13-23 |Previous Three Fault Message 'splay Frevious Three Fau - - O[O O Note2
Message
Display Previ Four Fault
13-24 [Previous Four Fault Message 'splay Frevious Four Fau - - O |0 (0] Note2
Message
Display Previ Five Fault
13-25 |Previous Five Fault Message 'splay Frevious Five Fau - - O |0 0] Note2
Message
13-26 [Previous Six Fault Message Display Previous Six Fault - - O|O (0] Note2
Message
Display Previ S Fault
13-27 [Previous Seven Fault Message| Ispldy Frevious seven Fau - - O |0 0] Note2
Message
Display Previ Eight Fault
13-28 |Previous Eight Fault Message Ispidy Frevious Eight Fau - - O[O O Note2
Message
Display Previ Nine Fault
13-29 |Previous Nine Fault Message 'splay Frevious Tine Fau - - O[O O Note2
Message
Display Previ Ten Fault
13-30 [Previous Ten Fault Message 'splay Frevious fen Fau - - O |0 (0] Note2
Message
Previous Eleven Fault Display Previous Eleven Fault
13-31 Message Message i - |9 |9 © Note2
i Twelve Faul Display Previ Twelve Faul
13-32 Previous Twelve Fault isplay Previous Twelve Fault i ) olo 0 Note2
Message Message
: . . . . Faul
13-33 Previous Thirteen Fault Display Previous Thirteen Fault i i olo 0 Note2
Message Message
i i i Fault
1334 Previous Fourteen Fault Display Previous Fourteen Fau i i olo 0 Note2
Message Message
i i i i i Fault
1335 Previous Fifteen Fault Display Previous Fifteen Fau i i olo 0 Note2
Message Message
i i i i ixt Fault
13-36 Previous Sixteen Fault Display Previous Sixteen Fau i ) olo 0 Note2
Message Message
13-37 Previous Seventeen Fault Display Previous Seventeen Fault i ) olo 0 Note2
Message Message
i i [ i i Fault
1338 Previous Eighteen Fault Display Previous Eighteen Fau i ) olo 0 Note2
Message Message
13-39 Previous Nineteen Fault Display Previous Nineteen Fault i ) olo 0 Note2
Message Message
13-40 Previous Twenty Fault Display Previous Twenty Fault i i olo o Note2
Message Message
44 [Previous Twenty One Fault Display Previous Twenty One Fault
13-41 Message Message i - |9 |9 © Note2
1342 Previous Twenty Two Fault Display Previous Twenty Two Fault i i olo 0 Note2
Message Message
i i i T Th
13-43 Previous Twenty Three Fault | Display Previous Twenty Three i i olo 0 Note2
Message Fault Message
i i i ty F
13-44 Previous Twenty Four Fault Display Previous Twenty Four i ) olo 0 Note2
Message Fault Message
13-45 Previous Twenty Five Fault Display Previous Twenty Five Fault i ) olo o Note2

Message

Message
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Group 13 Maintenance Function Group

Control Mode
Code Parameter Name Setting Range Default| Unit VIE |sLv PM |Attribute
SLV

13-46 Previous Twenty Six Fault Display Previous Twenty Six Fault i i olo 0 Note2

Message Message
13-47 Previous Twenty Seven Fault | Display Previous Twenty Seven i i olo 0 Note2

Message Fault Message
13-48 Previous Twenty Eight Fault Display Previous Twenty Eight i ) olo 0 Note2

Message Fault Message
13-49 Previous Twenty Nine Fault Display Previous Twenty Nine i ) olo o Note2

Message Fault Message
13-50 |Previous Thirty Fault Message Display Previous Thirty Fault - - O[O O Note2

Message
Group 14: PLC Setting Parameters
Control Mode
Code Parameter Name Setting Range Default| Unit viE |sLv PM |Attribute
SLV

14-00 [T1 Set Value 1 0~9999 0 - ©) O ®) Note7
14-01 [T1 Set Value 2 (Mode 7) 0~9999 0 - 1 O] O | O | Noter
14-02 T2 Set Value 1 0~9999 0 - ©) O ®) Note7
14-03 [T2 Set Value 2 (Mode 7) 0~9999 0 - 1 O] O | O | Noter
14-04 T3 Set Value 1 0~9999 0 - ©) O ®) Note7
14-05 [T3 Set Value 2 (Mode 7) 0~9999 0 - 1 O] O | O | Noter
14-06 [T4 Set Value 1 0~9999 0 - ©) O ®) Note7
14-07 [T4 Set Value 2 (Mode 7) 0~9999 0 - 1 O] O | O | Noter
14-08 [T5 Set Value 1 0~9999 0 - ©) O ®) Note7
14-09 [T5 Set Value 2 (Mode 7) 0~9999 0 - 1 O] O | O | Noter
14-10 [T6 Set Value 1 0~9999 0 - ©) O ®) Note7
14-11 [T6 Set Value 2 (Mode 7) 0~9999 0 - 1 O] O | O | Noter
14-12 [T7 Set Value 1 0~9999 0 - ©) O ®) Note7
14-13 [T7 Set Value 2 (Mode 7) 0~9999 0 - 1 O] O | O | Noter
14-14 T8 Set Value 1 0~9999 0 - ©) O ®) Note7
14-15 [T8 Set Value 2 (Mode 7) 0~9999 0 - 1 O] O | O | Noter
14-16 |C1 Set Value 0~65534 0 - O ) O Note7
14-17 |C2 Set Value 0~65534 0 - O O O Note7
14-18 |C3 Set Value 0~65534 0 - O ) O Note7
14-19 |C4 Set Value 0~65534 0 - O O O Note7
14-20 |C5 Set Value 0~65534 0 - O ) O Note7
14-21 |C6 Set Value 0~65534 0 - O O O Note7
14-22 |C7 Set Value 0~65534 0 - O ) O Note7
14-23 |C8 Set Value 0~65534 0 - O O O Note7
14-24 |AS1 Set Value 1 0~65534 0 - ®) O ®) Note7
14-25 |AS1 Set Value 2 0~65534 0 - ©) O ®) Note7
14-26 |AS1 Set Value 3 0~65534 0 - ®) O ®) Note7
14-27 |AS2 Set Value 1 0~65534 0 - ©) O ®) Note7
14-28 |AS2 Set Value 2 0~65534 0 - ®) O ®) Note7
14-29 |AS2 Set Value 3 0~65534 0 - ©) O ®) Note7
14-30 |AS3 Set Value 1 0~65534 0 - ®) O ®) Note7?
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Group 14: PLC Setting Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit ViE | sLv PM |Attribute
SLV
14-31 |AS3 Set Value 2 0~65534 0 - 0 0] O Note7
14-32 |AS3 Set Value 3 0~65534 0 - 0 O O] Note7
14-33 |AS4 Set Value 1 0~65534 0 - 0 0] O Note7
14-34 |AS4 Set Value 2 0~65534 0 - 0 O O] Note7
14-35 |AS4 Set Value 3 0~65534 0 - 0 0] O Note7
14-36 [MD1 Set Value 1 0~65534 1 - 0 O 0 Note7
14-37 |MD1 Set Value 2 0~65534 1 - 0 ®) O Note7
14-38 |MD1 Set Value 3 0~65534 1 - 0 O 0 Note7
14-39 |MD2 Set Value 1 0~65534 1 - 0 ®) O Note7
14-40 |MD2 Set Value 2 0~65534 1 - 0 O 0 Note7
14-41 |MD2 Set Value 3 0~65534 1 - 0 ®) O Note7
14-42 |MD3 Set Value 1 0~65534 1 - 0 O 0 Note7
14-43 |MD3 Set Value 2 0~65534 1 - 0 ®) O Note7
14-44 |MD3 Set Value 3 0~65534 1 - 0 O 0 Note7
14-45 |MD4 Set Value 1 0~65534 1 - 0 ®) O Note7
14-46 |MD4 Set Value 2 0~65534 1 - 0 O ®) Note7
14-47 |MD4 Set Value 3 0~65534 1 - 0 ®) O Note7?
Group 15: PLC Monitoring Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit viE |sLy PM |Attribute
SLV

15-00 [T1 Current Value 1 0~9999 0 - O 0] O
15-01 [T1 Current Value 2 (Mode 7) | 0~9999 0 - O 0] O
15-02 [T2 Current Value 1 0~9999 0 - O 0] O
15-03 |T2 Current Value 2 (Mode 7) | 0~9999 0 - O 0] O
15-04 [T3 Current Value 1 0~9999 0 - O 0] O
15-05 |T3 Current Value 2 (Mode 7) | 0~9999 0 - O 0] O
15-06 [T4 Current Value 1 0~9999 0 - O 0] O
15-07 [T4 Current Value 2 (Mode 7) | 0~9999 0 - O 0] O
15-08 [T5 Current Value 1 0~9999 0 - O 0] O
15-09 |T5 Current Value 2 (Mode 7) | 0~9999 0 - O 0] O
15-10 [T6 Current Value 1 0~9999 0 - O 0] O
15-11 [T6 Current Value 2 (Mode 7) | 0~9999 0 - O 0] O
15-12 [T7 Current Value 1 0~9999 0 - O 0] O
15-13 [T7 Current Value 2 (Mode 7) | 0~9999 0 - O 0] O
15-14 [T8 Current Value 1 0~9999 0 - O 0] O
15-15 |T8 Current Value 2 (Mode 7) | 0~9999 0 - O 0] O
15-16 [C1 Current Value 0~65534 0 - O 0] O
15-17 [C2 Current Value 0~65534 0 - 0 0] O
15-18 [C3 Current Value 0~65534 0 - O 0] O
15-19 |C4 Current Value 0~65534 0 - O 0] O
15-20 [C5 Current Value 0~65534 0 - O 0] O
15-21 |C6 Current Value 0~65534 0 - O 0] O
15-22 |C7 Current Value 0~65534 0 - O 0] O
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Group 15: PLC Monitoring Parameters

Control Mode
Code Parameter Name Setting Range Default| Unit PM |Attribute

V/IF | SLV

SLV

15-23 |C8 Current Value 0~65534 0 - ®) O O
15-24 |AS1 Results 0~65534 0 - 0 O )
15-25 |AS2 Results 0~65534 0 - ©) O ®)
15-26 |AS3 Results 0~65534 0 - 0 O )
15-27 |AS4 Results 0~65534 0 - ©) O ®)
15-28 |MD1 Results 0~65534 0 - ®) O 0O
15-29 [MD2 Results 0~65534 0 - O O ©)
15-30 |MD3 Results 0~65534 0 - ®) O 0O
15-31 [MD4 Results 0~65534 0 - O O ©)
15-32 [TD Current Value 0~65534 0 - O ®) O
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Group 16: LCD Function Parameters

Code

Parameter Name

Setting Range

Default

Unit

Control Mode

VIF

SLV

PM
SLV

Attribute

16-00

Main Screen Monitoring

5~82 (Parameter 12-05~12-82)
When using LCD to operate, the
monitored item displays in the first
line. (default is frequency
command)

16

*1
*6

16-01

Sub-Screen Monitoring 1

5~82 (Parameter 12-05~12-82)
When using LCD to operate, the
monitored item displays in the
second line. (default is output
frequency)

17

*1
*6

16-02

Sub-Screen Monitoring 2

5~82(Parameter 12-05~12-82)
when using LCD to operate, the
monitored item displays in the third
line. (default is output current)

18

*1
*6

16-03

Selection of Display Unit

0~39999:
Determine the display way and unit
of frequency command

0: Frequency display unit is 0.01Hz

1: Frequency display unit 0.01%

2: Rpm display; motor rotation
speed is set by the control
modes to select IM (02-07)/ PM
(22-03) motor poles to calculate.

3~39: Reserved

40~9999:

Users specify the format, Input
0XXXX represents the display of
XXXX at 100%.

10001~19999:

Users specify the format; Input
1XXXX represents the display of
XXX.X at 100%.

20001~29999:

Users specify the format, Input
2XXXX represents the display of
XX XX at 100%.

30001~39999:

Users specify the format, Input
3XXXX represents the display of
X XXX at 100%.

16-04

Selection of Engineering Unit

0: No Unit

. FPM

: CFM

PSI

GPH

GPM

IN

FT

/s

S FS o I K2 KL Erll Sl A Py

:/m

*6
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Group 16: LCD Function Parameters

Code

Parameter Name

Setting Range

10: /h

11: °F

12: inW

13: HP

14: m/s

15: MPM

16: CMM

17: W

18: KW

19:m

20: °C

21: RPM

22: Bar

23: Pa

24: KPa Notet

Default

Unit

Control Mode

VIF

SLV

PM
SLV

Attribute

16-05

LCD Backlight

0~7

*1

16-06

Reserved

16-07

Copy Function Selection

0: Do not copy parameters

1: Read inverter parameters and
save to the operator.

2: Write the operator parameters to
inverter.

3: Compare parameters of inverter
and operator.

16-08

0: Do not allow to read inverter
parameters and save it to the
operator.

Selection of Allowing Reading

1: Allow to read inverter
parameters and save it to the
operator.

16-09

Selection of Operator
Removed (LCD)

0: Keep operating when LCD
operator is removed.

1: Display fault to stop when LCD
operator is removed

*1

16-10

RTC Time Display Setting

0: Hide

1: Display

16-11

RTC Date Setting

12.01.01 ~ 99.12.31

12.01.0

16-12

RTC Time Setting

00:00 ~ 23:59

00:00

16-13

RTC Timer Function

0: Disable

1: Enable

2: Set by DI

o

O

o

16-14

P1 Start Time

00:00 ~ 23:59

08:00

16-15

P1 Stop Time

00:00 ~ 23:59

18:00

16-16

P1 Start Date

16-17

P1 Stop Date

1:Mon, 2:Tue, 3:Wed,
4:Thu,:5:Fri,:6:Sat,

O|O0 |0 (0o

(ol [el[eh[e]

O|O0 |0 (0o
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Group 16: LCD Function Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit PM |Attribute
VIF | SLV
SLV

7:Sun
16-18 [P2 Start Time 00:00 ~ 23:59 08:00 ) O O
16-19 [P2 Stop Time 00:00 ~ 23:59 18:00 ) O 0]
16-20 [P2 Start Date 1:Mon,2:Tue,3:Wed, 1 @) O @)
16-21 |P2 Stop Date 4:Thu,:5:Fri,:6:Sat,7:Sun 5 0 e} 0
16-22 [P3 Start Time 00:00 ~ 23:59 08:00 0] O o]
16-23 [P3 Stop Time 00:00 ~ 23:59 18:00 @) O 0]
16-24 |P3 Start Date 1:Mon,2:Tue,3:Wed, 1 O 0] O
16-25 [P3 Stop Date 4:Thu,:5:Fri,:6:Sat, 7:Sun 5 0] e) o)
16-26 [P4 Start Time 00:00 ~ 23:59 08:00 ) O O
16-27 |P4 Stop Time 00:00 ~ 23:59 18:00 O 0] O
16-28 |P4 Start Date 1:Mon, 2:Tue, 3:Wed, 1 ) ®) O
16-29 |P4 Stop Date 4:Thu, 5:Fri, 6:Sat, 7:Sun 5 ®) 0] ®)

0: Disable
16-30 |Selection of RTC Offset 1: Enable 0 O O 0]

2: Set by DI
16-31 [RTC Offset Time Setting 00:00 ~ 23:59 00:00 | - O O O
16-32 [Source of Timer 1 0: None, 1:P1, 1 O] O O]
16-33 |Source of Timer 2 2: P2, 3:P1+P2 2 o) e} 0
16-34 [Source of Timer 3 4: P3, 5:P1+P3, 4 olo|o

6: P2+P3, 7:P1+P2+P3,

8: P4, 9:P1+P4,

10: P2+P4,

11: P1+P2+P4

12: P3+P4

13: P1+P3+P4,

14: P2+P3+P4

15: P1+P2+P3+P4,

16: Off, 17:0ff+P1

18: Off+P2,

19: Off+P1+P2
16-35 |Source of Timer 4 20: Off+P3, 8 olo]o

21: Off+P1+P3

22: Off+P2+P3

23: Off+P1+P2+P3
24: Off+P4

25: Off+P1+P4

26: Off+P2+P4

27: Off+P1+P2+P4
28: Off+P3+P4

29: Off+P1+P3+P4
30: Off+P2+P3+P4
31: Off+P1+P2+P3+P4
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Group 16: LCD Function Parameters

Control Mode

P N ing R Defaul i Attri
Code arameter Name Setting Range efault| Unit ViE | sLv :,fl\l, ttribute

: Off

: By Timer 1

0
1
2: By Timer 2
3: By Timer 3
4
5

16-36 [Selection of RTC Speed

: By Timer 4
: By Timer 142

xxx0b: RTC Run1 Forward
Rotation

xxx1b: RTC Run1 Reverse
Rotation

xx0xb: RTC Run2 Forward
Rotation

xx1xb: RTC Run2 Reverse

16-37 St.alect.ion of RTC Rotation Rotation 0000b o o o

Direction x0xxb: RTC Run3 Forward
Rotation

x1xxb: RTC Run3 Reverse
Rotation

Oxxxb: RTC Run4 Forward
Rotation

1xxxb: RTC Run4 Reverse
Rotation

Group 17: IM Motor Automatic Tuning Parameters

Control Mode
Code Parameter Name Setting Range Default| Unit viE | sLv PM |Attribute
SLV

0: Rotational Auto-tuning

1: Static Auto-tuning

2: Stator Resistance Measurement
17-00 Mode Selection of Automatic i E:jsr'}/j:ing VF:2 i o o X

Tuning - SLV:6
5: Rotational Auto-tuning
Combination (Item: 4+2+0) Note
6: Static Auto-tuning Combination
(Item: 4+2+1)Note

17-01 |Motor Rated Output Power 0.00~600.00 - KW | O 0 X
17-02 |Motor Rated Current 0.1~1200.0 - A 6] O] X
17-03 [Motor Rated Voltage 200V: 50.0-240.0 - V]O|O]|X

400V:100.0~480.0 -

50.0/

17-04 |Motor Rated Frequency 4.8~599.00 (Note8) 60.0 Hz | O 0] X
17-05 |Motor Rated Speed 0~24000 KVA™® | rpm | O O] X
17-06 [Pole Number of Motor 2~16 (Even) 4 Pole| O O X *6
17-07 Reserved
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Group 17: IM Motor Automatic Tuning Parameters
Control Mode
Code Parameter Name Setting Range Default| Unit PM |Attribute
VIF | SLV
SLV
200V: 50~240 .
17-08 |Motor No-load Voltage KVA?2| V @) 0] X
400V: 100~480
0.01~600.00
17-09 [Motor Excitation C t KVA? | A O @) X n
otor Excitation Lurren (15%~70% motor rated current)
0: Disable
17-10 JAutomatic Tuning Start : 0 - @) 0] X
1: Enable
0: No Error
1: Motor Data Error
2: Stator Resistance Tuning Error
3: Leakage Induction Tuning Error
i i 4: Rotor Resistance Tuning Error
17-11 Errqr History of Automatic : ! Ng 0 ) o o X
Tuning 5: Mutual Induction Tuning Error
6: Reserved
7: DT Error
8: Motor Acceleration Error
9: Warning
17-12 |Leakage Inductance Ratio 0.1~15.0 3.4 % X O X
17-13 [Slip Frequency 0.10 ~ 20.00 1.00 [ HZz | X O] X
Rotational Tuning Mode 0: VF Mode
17-14 Selection 1: Vector Mode 0 i © © X Note'
*a: KVA means the default value of this parameter will be changed by different capacities of inverter.
m1: It can be set when 17-00=1, 2, 6.
Group 18: Slip Compensation Parameters
Control Mode
Code Parameter Name Setting Range Default| Unit PM |Attribute
VIF | SLV
SLV
VF:
Slip Compensation Gain at Low 0.00
18- .00~2. - X *1
8-00 Speed 0.00~2.50 SLV- 0] O
1.00
18-01 Slip Compensation Gain at High -1.00~1.00 0.0 i o 0 X -
Speed
18-02(Slip Compensation Limit 0~250 200 % O] X X
18-03|Slip Compensation Filter Time | 0.0~10.0 1.0 [Sec| O X X
i i : Disabl
18-04 Regeneratn{e Slip | 0: Disable 0 ) o x | x
Compensation Selection 1: Enable
18-05|FOC Delay Time 1~1000 100 | ms [ X O [ X
18-06|FOC Gain 0.00~2.00 0.1 - X O | X

Group 19 Reserved
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Group 20 Speed Control Parameters*

Control Mode

P N ing R Defaul i Attri
Code arameter Name Setting Range efault| Unit viE | sLv PM |Attribute
SLV
20-00JASR Gain 1 0.00~250.00 3.00 - X O[O *1
SLV:
20-01]ASR Integral Time 1 0.001~10.000 0.500 Sec| X O |0 *1
9 ' ' PMSLV
:0.08,
20-02|ASR Gain 2 0.00~250.00 3.00 - X O[O *1
SLV:
20-03]ASR Integral Time 2 0.001~10.000 0.500 Sec| X O |0 *1
9 ' ' PMSLV
:0.08,
20-04/ASR Integral Time Limit 0~300 200 % X O |0
20-
2882 Reserved
0: PI speed control will be enabled
only in constant speed. For
50-07 Selection .of Acceleration and accel/ decel, or.1Iy use P cor.1trol. 1 ) X o | x
Deceleration of P/PI 1: Speed control is enabled either
in constant speed or accel/
decel.
20-08JASR Delay Time 0.000~0.500 0.004 | Sec | X O
20_OQSpeed.Observer Proportional 0.00~2.55 0.61 i X *
(P) Gain 1
20-1o?peed Observer Integral(l) Tme ; 41-10.00 005 |Sec| x | o | x| *1
50-11 Speed.Observer Proportional 0.00~2.55 0.61 i X o | x *q
(P) Gain 2
20-12§peed Observer Integral(l) Time 1, 51_10.00 006 [Sec| x | o | x| *
Low-pass Filter Time Constant
20-1 1~1 4 X X
0 3of Speed Feedback 1 000 ms ©
Low-pass Filter Time Constant
20-14 1~1000 30 X O | X
of Speed Feedback 2 ms
20-15]ASR Gain Change Frequency 1| 0.0~599.00 (Note8) 4.0 Hz | X O |0
20-16]ASR Gain Change Frequency 2| 0.0~599.00 (Note8) 8.0 Hz X O O
20_17Torque Compensation Gain at 0.00~2.50 1.00 i X o | x *q
Low Speed
20_18T<.)rque Compensation Gain at -10~10 0 % X o | x *
High Speed
20-19
~ Reserved
20-32
20-33|Constant Speed Detection Level| 0.1~5.0 1.0 X O |0 *7
20-34|Derating of Compensation Gain | 0~25600 0 % X O [ X *7
20-35|Derating of Compensation Time| 0~30000 100 | ms | X O | X *7

*: This parameter group is enabled in SLV and PMSLV modes.
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Group 21 Torque Control Parameters

Control Mode

P N ing R Defaul i Attri
Code arameter Name Setting Range efault| Unit VIE |sLv PM [ Attribute
SLV
21-00
~ Reserved
21-04
21-05 |Positive Torque Limit 0~160 160 % X O[O
21-06 [Negative Torque Limit 0~160 160 % X |[O]O
21-07 Flor\l/vard Regenerative Torque 0~160 160 % X 0
Limit
21-08 R.evlersal Regenerative Torque 0~160 160 % X olo
Limit
Group 22: PM Motor Parameters-
only available when PM Control Mode is selected
Control Mode
Code Parameter Name Setting Range Default|Unit PM |Attribute
VIF | SLV
SLV
22-00 [Rated Power of PM Motor 0.00~600.00 KVA [kW | X X 0
200V: 50.0~240.0 220.0
22-01|PM M R Vol V| X X
° otor Rated Voltage 400V: 100.0~480.0 440.0 O | Mot
22-02 |Rated Current of PM Motor 0.1~999.9 KVA | A | X X 0
22-03 |Pole Number of PM Motor | 2~96 6 p‘:e x| x| o
. 6~60000 (22-04, 22-06, only need
22-04 Rated Rotation Speed of PM to set one of them, the program wil[ 1500 |rpm| X X 0]
Motor
calculate the other.)
Maximum Rotation Speed of
22-05 PM Motor 6~60000 1500 [rpm| X X
22-06 |PM Motor Rated Frequency 4.8~599.00 (Notes) 750 [Hz| X X
0:SPM
22-07 |PM Type Selection 11PM 0 X X Note8
22-08
~ Reserved
22-09
20 ~ 200% o
22-10|PM SLV Start Current Motor Rated Current 80 % | X X 0]
22-11|/F Mode Start Frequency 10 ~ 100% 100 | % | X | X | 0| nNotesz
Switching Point
22-12
29-13 Reserved (Note6)
22-14 |PM Motor Armature Resistance| 0.001 ~ 30.000 1.000 [ Q | X X 0]
22-15|PM Motor D-axis Inductance 0.01 ~ 300.00 10.00 [mH] X X ®)
22-16 [PM Motor Q-axis Inductance 0.01 ~ 300.00 10.00 [mH]| X X 0]
200V: 0~250 150
22-17 |PM No-Load Voltage 400V- 0~500 300 V| X X 0] Note8
22-18 [Flux-Weakening Control 0~120 90 % | X X O Note1
22-19
2920 Reserved
22-21[SLV PM Motor Tuning 0: Disable | o |- x| x| o]
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Group 22: PM Motor Parameters-
only available when PM Control Mode is selected

Control Mode
Code Parameter Name Setting Range Default{Unit PM |Attribute
VIF | SLV
SLV
1: Enable
0. No Error
1~4: Reserved
5: Circuit tuning time out.
6: Reserved
7: Other motor tuning errors
9292 Fau!t History of SLV PM Motor | 8: Reserved . . 0 B X X 0 ”
Tuning 9: Current Abnormity Occurs while
Loop Adjustment.
10: Reserved
11: Stator Resistance
Measurement Timeout
12: Reserved
Detection Mode Selecti ¢ 0: Angle before Stop 5
2925 etection Mo e: election o 1 Mode 1 | x X o Noted
Default Magnetic Pole 2- Mode 2 (Note8)
22-26 [Estimator Mode 0~1 (in PMSLV mode) 0 - | X | X | O Notes
~ -25= -26=1i
22-27 [Mode 2 Voltage Command gn;égél\)meg) (22-25=2 or 22-26=1is 50 % | X X 0] Note4
M 2F Divisi ~ -25= -26=1i
2928 oc.je requency Division gnaBb(I’\(la%e)s) (22-25=2 or 22-26=1is 2 X X 0 Noted
Ratio
29.99 Field-Weakening Voltage 80~110 (Notes) 100 | % | x X Noted
Control
22-30 [SPM Speed Estimation Gain | 1~150 8 [ % | X | X Note6
2931 SPM Speed Estimation Filter 1~2000 60 |uz!l x X Note6
\Value
0: Disable
22-32 [MTPA Selection T~ Mode 1 0 - X X O Note8
22-33 [MTPA Gain 0~400% 200 | % | X X 0] Note8
22-34 [IPM Estimator Gain 1~300 180 - X X O Note8
Group 23 Pump & HVAC Function Parameters
Control Mode
i Defaul i Attri
Code Parameter Name Setting Range efault| Unit VviE |sLv PM |Attribute
SLV
0: Disable
. . 1: Pump
23-00 [Function Selection 0 - @) O O
2: HVAC
3: Compressor *7
0: Single Pump
Setting of Single & Multiple 1: Master
23-01 |[Pumps and Master & Slave 2: Slave 1 0 0] @] @)
Machines 3: Slave 2
4: Slave 3
23-02 |Operation Pressure Setting 0.10 ~ 650.00 4.00 | PSI *6
23.03 [aximum Pressure of 0.10 ~ 650.00 10.00 | PSI 6
Pressure Transmitter
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Group 23 Pump & HVAC Function Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit PM |Attribute
V/IF |SLV
SLV
0: Set by 23-02
23-04 Pump Pressure Command et by 0 0 0 o
Source 1: Set by Al
0: Display of Target and Pressure
23-05 |Display Mode Selecti Peedback ” 0 % O[O0 O
i spiay Node election 1: Only Display Target Pressure °
2: Only Display Feedback Pressure
23-06 [Proportion Gain (P) 0.00~10.00 3.00 - O[O O
23-07 |integral Time (1) 0.0~100.0 05 |Sec] O | O] O
23-08 |Differential Time (D) 0.00~10.00 0.00 [Sec| O | O | O
Tolerance Range of Constant | 23-20=0: 0.01 ~ 650.00 %/ .
2309 |5 essure 23-20=1: 1~100 ° |psi| 99 ° 6
23-10 [>'88P Frequency of Constant | ) 259 50 (Notes) 3000 |Hz| 0| 0| O
Pressure
23-11 [>1eeP Time of Constant 0.0 ~ 255.5 00 |sec| 0|0 | O
Pressure
. . 23-20=0 : 0.00 ~ 650.00 %/ .
23-12 [Maximum Pressure Limit 23-20=1 : 0~100 50 PS| 0] O O 6
23-13 | /aming Time of High 0.0 ~ 600.0 10.0 |Sec| o |0 | ©
Pressure
23-14 |Stop Time of High Pressure 0.0 ~600.0 200 |Sec] O | O | O
- - 23-20=0 : 0.00 ~ 650.00 %/ .
23-15 |Minimum Pressure Limit 23-20=1 : 0~100 5 PS| O]O O 6
23-16 |Warning Time of Low Pressure| 0.0 ~ 600.0 00 |Sec] O | O] O
2317 | 2ult Stop Time of Low 0.0 ~ 600.0 00 |sec| 0|0 ]| O
Pressure
231 |[!M® Of Loss Pressure 0.0 ~ 600.0 00 |sec| 0 [0 | O
Detection
P i f Loss P
23-19 ropor.tlon of Loss Pressure 0~ 100 0 %wlololo
Detection
itchi 0:P
23-20 Switching of Pressure and ressure 1 i ololo Noted
Percentage 1:Percentage
23-21 Reserved
23-22 (Slave Trip Frequency 0.00 ~ 599.00 (Notes) 4500 | Hz [ O [ O | O | Note2
23.23 Directipn of Water Pressure 0: Upward Detection. 1 i o o o
Detection 1: Downward Detection
Range of Water Pressure 23-20=0:0.00 ~ 65.00 %l .
23-24 Detection 23-20=1:0~10 ! PSI © © © 6
23.25 | orod of Water Pressure 1 5 900.0 300 [Sec| O [0 | O
Detection
Acceleration Ti f Wi
23-26 [[.oocleration Time ofWater 4 1 _6000.0 KVA |sec| 0 | 0 | O
Pressure Detection
23-27 Deceleration Tlme of Water 0.1 ~ 6000.0 KVA | Sec 0
Pressure Detection
23-28 |Forced Run Command 0.00 ~ 599.00 (Notes) 0.00 [ Hz | O O (e
23-29 SW|tch|r.19 Time of Multiple 0 ~ 240 3 H'r/ 0 0 0
Pumps in Parallel min
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Group 23 Pump & HVAC Function Parameters

Code

Parameter Name

Setting Range

Default

Unit

Control Mode

V/IF

SLV

PM
SLV

Attribute

23-30

Detection Time of Multiple
Pumps in Parallel Running
Start

0.0 ~30.0

0.0

Sec

(0]

23-31

Synchronous Selection of
Multiple Pumps in Parallel

0: Disable

1: Pressure Setting and Run/Stop

2: Pressure Setting

3: Run/Stop

23-32
23-33

Reserved

23-34

Tolerance Range of Constant
Pressure 2

23-20=0:0.01 ~ 650.00
23-20=1:1~100

%/
PSI

Note1

23-35

Selection of Multiple Pumps
Shift Operation

0: No function

1: Timer Alternately Selection

2: Sleep Stop Alternately Selection
3: Timer and Sleep Stop
Alternately Selection

: Multiple Pumps Test Mode

Note2

23-36

PUMP Unit Display

: PSI

FPM

CFM

PSI

GPH

GPM

IN

FT

S I 2 U Eell ol A Pl El o

s

9:/m

:/h

°F

1 inW

:HP

:m/s

: MPM

:CMM

W

KW

. m

:°C

:RPM

: Bar

: Pa

24: KPg Note4

Note10

23-37

Leakage Detection Time

0.0~100.0

0.0

Sec

*7

23-38

Pressure Variation of Leakage
Detection Restart

23-20=0:0.01 ~65.00
23-20=1:1~10

%/
PSI

*7

23-39

Pressure Tolerance Range of

23-20=0:0.01 ~ 650.00

%/

*7
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Group 23 Pump & HVAC Function Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit PM |Attribute
VIF |SLV
SLV
Leakage Detection Restart 23-20=1:1~100 PSI
23-40 Reserved
0: Disabl
23-41 |Local/ Remote Key il 1 0] @] @)
1: Enable
0: Disable (Energy Accumulatin
23-42 [Energy Recalculating : ( & umulating) 0 0] @] @)
1: Enable
23-43 |Electricity Price per kWh 0.000 ~ 5.000 0.000 | $ Of O
0: Disable
1: Unit for 0.1kWh
i i 2: Unit for 1kWh
23-44 SelecFlc?n of Accumulative | n! or 0 o o o
Electricity Pulse Output Unit 3: Unit for 10kWh
4: Unit for 100kWh
5: Unit for 1000kWh
Gi Mod f Flow Met 0: Disable
iven Modes of Flow Meters
23-45 Feedback 1: Analog Input 1 O]O0| O
2: Pulse Input
Maxi Val f FI
23-46 | o YA oL TIOW 1~ 50000 10000 |GPM
Meters
23-47 |[Target Value of Flow Meters 1~ 50000 5000 |GPM 0 0
23.4g [eximum Flow Value of 0.01 ~ 99.00 80.00 | %
Feedback
23-49 [Vi&ximum Flow Warning Time |, ) _ g5 30 |sec|] 0|0 ]| O
of Feedback
2350 [V Xmum Flow Stop Time of - _ 5659 60 [sec| 0|0 | O
Feedback
Mini Flow Val f
23-51 [L o FIOW YEe 0 0.01 ~ 99.00 1000 % |0 |0]|oO
Feedback
2352 [mmum Flow Waming Time | _ 2650 30 [sec| 0|0 ]| O
of Feedback
23-53 [Minimum Flow Stop Time of | 5 _ 55 60 |Sec|] 0 |0 | O
Feedback
0: Disable
i i 1: PID Error Val
23-54 Dete.ctlon Function of Low rror Value 0 o o o
Suction 2: Current
3: Current and PID Error Value
23-55 |Detection Time of Low Suction| 0 ~ 30.0 10.0 [Sec| O 0 0
23-56 |PID Error Level of Low Suction| 0 ~ 30 10 % 0 @) 0]
Current Level of Low
23-57 0~100 10 9
Suction(Motor Rated Current) %
0: Disable
. . 1: Warning
23-58 |Reaction of Low Suction 0 0] 0] @)
2: Fault
3: Fault & Restart
0: Set by 23-47
23-59 Source of HVAC Pressure et by 0 o
Command 1: Set by Al
23-60 [HVAC Unit Display 0: GPM 0 O]O| O Note10
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Group 23 Pump & HVAC Function Parameters

Code

Parameter Name

Setting Range

- FPM

: CFM

PSI

GPH

GPM

FT

XN DA |@IN |

/s

9:/m

10: /h

°F

S inW

:HP

:m/s

: MPM

: CMM

W

KW

19:m

:°C

:RPM

: Bar

. Pa

24: KPg Note4

Default

Unit

Control Mode

PM

V/IF SLV

SLV

Attribute

23-66

Derating of Current Level

10~200

110

%

23-67

Derating of Delay Time

1.0~20.0

10.0

Sec

23-68

Derating of Frequency Gain

1~100

90

%

23-69

OL4 Current Level

10~200

120

%

23-70

OL4 Delay Time

0~20.0

5.0

Sec

23-71

Maximum Pressure Setting

0.10~650.00

10.00

PSI

Note3

23-72

Switching Time of Alternation
in Parallel

0: Hour

: Minute

O |O|Oo|O0|O0]|O |0
O |O X [X[X]|X[X
O |O X [X[X]|X[X

Note4

23-73

Slave Wake-up Selection

: Disable

: Enable

)
@)
)

Note4

23-74

High Pressure Setting

: Disable

: High Pressure Warning

: High Pressure Warning or Error

Note5

23-75

Low Pressure Setting

: Disable

: Low Pressure Warning

: Low Pressure Warning or Error

Note5

23-76

High Flow Setting

: Disable

: High Flow Warning

: High Flow Warning or Error

Note5

23-77

Low Flow Setting

: Disable

: Low Flow Warning

NI|I=|OIN|=|OIN|[~|OIN|=|O |~ O |~

: Low Flow Warning or Error

Note5
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Group 23 Pump & HVAC Function Parameters

Code Parameter Name

Setting Range

Default

Unit

Control Mode

V/IF

SLV

PM
SLV

Attribute

Selection of Loss Pressure

23-78 Detection

0: Disable

1: Loss Pressure Warning

2: Low Pressure Error

0]

Note5

Group 24 Pump Control Function Parameters

Code Parameter Name

Setting Range

Default

Control Mode

Unit

VIF

SLV

PM
SLV

Attribute

Selection of Pump Control

24-00
Function

0: Function of 1 to 8 Pump Card is
Disabled

1: Fixed Modes of Inverter Pump:
First on and Last off; then Stop
All.

2: Fixed Modes of Inverter Pump:
Only Stop Inverter Pump.

3: Fixed Modes of Inverter Pump:
First on and First Off; then Stop
All.

4: Cycle Modes of Inverter Pump:
First on and First Off; then Stop
All.

5: Cycle Modes of Inverter Pump:
Only Stop Inverter Pump.

6: 1 to 3 Relay of Cycle Modes of
Inverter Pump: First on and First
off; then Stop All

7: Cycle Modes of Inverter Pump:
First on and First Off; then Stop
All. And First Boot Relay in
Cycling.No!

8: Cycle Modes of Inverter Pump 1
to 3 Relay: First on and First Off;
then Stop All. And First Boot
Relay in Cycling.Not!

9: Cycle Modes of Inverter Pump 1
to 3 Relay: Only Stop Inverter
Pump. And First Boot Relay in
Cycling.Noe3

24-01

xxx0b: Reserved

xxx1b: Reserved

xx0xb: Relay 2 Disable

xx1xb: Relay 2 Enable

Selection of Relay 2-4 Function

x0xxb: Relay 3 Disable

0000b

x1xxb: Relay 3 Enable

Oxxxb: Relay 4 Disable

1xxxb: Relay 4 Enable

24-02|Selection of Relay 5-8 Function

xxx0b: Relay 5 Disable

0000b
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Group 24 Pump Control Function Parameters

Control Mode

i Default|Unit Attribut
Code Parameter Name Setting Range efault{Uni ViE |sLv PM ribute
SLV
xxx1b: Relay 5 Enable
xx0xb: Relay 6 Disable
xx1xb: Relay 6 Enable
x0xxb: Relay 7 Disable
x1xxb: Relay 7 Enable
Oxxxb: Relay 8 Disable
1xxxb: Relay 8 Enable
24-g3fp ration of Upper Limit 1.0 ~ 600.0 300.0 [Sec| O | 0 | O | *
Frequency
24.04f01raton of Lower Limit 1.0 ~600.0 3000 [Sec| O | 0 | O | *1
Frequency
24_OSSW|tch|ng Time of Magnetic 0.1~200 100 |sec 1
Contactor
24-06]Allowable Bias of Pump Switch | 0.0 ~ 20.0 0.0 % *1
) 0: 1 to 8 pump card
24-07[P Control S Select 0 @) @)
tmp L.onirof Sotiree sefection 1: Built-in 1 to 3 control mode
Hr/
24-08|Relay Switching Time 0~240 1 mirn O O @) Note1
. 0: Disable
24-09[Frequency/ Target Switch 1- Enable 0 @) O @) Note3
Stop Mode Selection on Mode | 0: Disable
24-106/7/9 1: Enable 0 0] (0] 0] Note3
24-11[High Pressure Limit Level 0~10000 500 - O 0] O Note4
Delay Time of High Pressure
24-12 ) 0.0 ~600.0 10.0 |Sec| O o] o Note4
Warning
Delay Time of High Pressure
24-13 0.0 ~600.0 20.0 |Sec| O O O Note4
Error
24-14|Low Pressure Limit Level 0~10000 0 - 0 O 0 Note4
Delay Time of Low Pressure
24-15 ) 0.0 ~600.0 0.0 |Sec| O O O Note4
\Warning
Delay Time of Low Pressure
24-16 0.0 ~600.0 0.0 |Sec| O O O Note4
Error
0: PID Control is disabled during
i i i ing/ decreasin mps
24_,|7PID Control during Increasing/ increasing ing pump 0 ) o o o Notes

Decreasing pumps

1: PID Control is enabled during
increasing/ decreasing pumps
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4.4 Description of Parameters

\ Group 00-Basic Parameters

00- 00 Control Mode Selection
[0]) : VIF
[1]) : Reserved
[2]) : SLV

Range

[3]) : Reserved
[4]) : Reserved
[5]) : PMSLV

The inverter offers the following control modes:

00-00=0: V/F Mode

Select the required V/F curve (01-00) based on your motor and application.

Perform a stationary auto-tune (17-00=2). If the motor cable length is longer than 50m (165ft), see

parameter 17-00 for details.

00-00=2: Sensorless Vector Control

Verify the inverter rating matches the motor rating. Perform rotational auto-tune to measure and store
motor parameters for higher performance operation. Perform non-rotational auto-tune if it's not possible to
rotate the motor during auto-tune. Refer to parameter group 17 for details on auto-tuning.

00-00=5: PM Sensorless Vector Control

Verify the inverter rating matches the motor rating. Set PM motor data in parameters 22-00 to 22-06. Refer
to parameter 22-21 for details on PM Motor tuning. A braking resistor is recommended to be used to
prevent drive from getting regenerative energy. A braking module is required for Inverters ratings 200V
30HP, 400V/40HP or greater.

Note: Parameter 00-00 is excluded from initialization.

00- 01 Motor’s Rotation Direction
R [0]) : Forward
ange [1]) : Reverse

Use the FWD/REV key to change motor direction when Run Command Selection (00-02 = 0) is set to
keypad control. In keypad control operation the direction is stored in 00-01. Direction of this function will be
limited to the motor direction lock selection of parameter 11-00.

00- 02 Main Run Command Source Selection

[0] : Keypad control
[ 1] : External terminal control

Range [2] : Communication control
[3):PLC
[4]) : RTC

00-02=0: Keypad Control
Use the keypad to start and stop the inverter and set direction with the forward / reverse key. Refer to
section 4-1 for details on the keypad.

00-02=1: External Terminal Control
External terminals are used to start and stop the inverter and select motor direction.

The inverter can be operated in 2-wire and 3-wire mode.
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00- 03

Alternative Run Command Source Selection

Range

[0] : Keypad control
[ 1] : External terminal control
[2]) : Communication control

[3) : PLC
[4]) : RTC

00-03=0: Keypad Control

Use the keys (Stop/ Run or FWD/ REV) in the keypad via the setting of 00-03=0 to run the inverter (please
refer to section 4.1 for details on the keypad).

00-03=1: External Terminal Control

External terminals are used to start and stop the inverter and select motor direction via the setting of

00-03=1.

Note: Assign the function of one of DI (S1 to S6) to be “Run Command Switch Over” (03-00~03-05=12),
then the run command source can be switched over between the setting of main (00-02) and alternative

(00-03).

m 2-wire operation

For 2-wire operation, set 03-00 (S1 terminal selection) to 0 and 03-01 (S2 terminal selection) to 1.

Terminal S1 Terminal S2 Operation
Open Open Stop Inverter
Closed Open Run Forward
Open Closed Run Reverse (Only at 11-00=0)
Closed Closed Stop Inverter, Display EF9 Alarm after 500ms

Parameter 13-08 to 2, 4 or 6 for 2-wire program initialization, multi-function input terminal S1 is set to
forward , operation/ stop, and S2 is set for reverse, operation / stop.

Forward,
Run / Stop

—O

S1

Reverse
Run / Stop

—O O—()

S2

24VG

Figure 4.4.1 Wiring example of 2-wire
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m 3-wire operation

For 3-wire operation set any of parameters 03-02 to 03-05 (terminal S3 ~ S6) to 26 to enable 3-wire
operation in combination with S1 and S2 terminals set to operation command and stop command.

Parameter 13-08 for 3-wire program initialization, multi-function input terminal S1 is set to run operation,
S2 for stop operation and S5 for forward/reverse command. (Additionally must be 00-02=1, 11-00=0)

Note: Terminal S1 must be closed for a minimum of 50ms to activate operation.

Operation
(normally open
Momentary switch)

Cﬁ

_L J) g1 Run Command
—QJ_Q O O ( (On:Run)
Stop
(Normally close
Momentary s2 Stop Command
switch) L0 (Off: Stop)
P S5 Forward/Reverse
O O selection
24VG

Figure 4.4.2 Wiring example of 3-wire

Run Command

o]

[
—>» |« >=50ms

Off

(Stop)

\ 4

Stop Command

\ 4

| | |
| | |
| | |
| | |
| ' |
| Off | |
Forward/Reverse ! (forward) On (Reversal) | ! R
Command \ | \ ”
| | |
| | |
|/_\ | |/_
| | |
| | |
| | |
Motor Speed : >
|
|

Forward

—

Reverse

Stop

Forward

Figure 4.4.3 Timing chart of 3-wire operation
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m 2-wire self holding (latching) operation

Set one of parameters, 03-00 to 03-05 (terminal S1 ~ S6), to 53 in order to enable 2-wire self holding
operation. After this mode is enabled, set terminal S1 (03-00=0) to forward and S2 (03-01=1) to reverse

run command.
—O Q—J} S1 Forward Run Command

(On: Run Forward)

Momentary switches
—0O O—CO S2 Reverse Run Command
(Push buttons) (On: Run Reverse)

1
——0O (O— S5 Stop (On: Stop)

4? 24VG

Note: Terminal S1, S2 and S5 must be closed for a minimum of 50ms to activate operation. The inverter
will display SE2 error when input terminals S1-S6 is set to 53 and 26 simultaneously.

< >50ms
Forward ON OFF ON| OFF
Command » Time
< >50 ms
Reverse OFF ON OFF
Command »  Time
< >50ms
OFF
Stop (Inverter On) ON
» T
Command > Time
Motor \
Speed \ »  Time
< < » <
Stop Forward Reverse Stop Forward

00-02=2: Communication control

The inverter is controlled by the RS-485 port. Refer to parameter group 9 for communication setup.
00-02=3: PLC control

The inverter is controlled by the inverter built-in PLC logic. Refer to section 4.4.

00-02=4: RTC control

The inverter is controlled by RTC timer when run command is set to RTC. Refer to function group 16.
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00- 04 Language Selection (for LCD only)

[0] : English

[1]) : Simple Chinese
[2] : Traditional Chinese
[3]) : Turkish

Range

It is only for LCD keypad to select. This parameter is not allowed to be modified when 13-08 (restore
factory setting) is active but it is still initialized in inverter software V1.3).

00-04 = 0: English Display

00-04 = 1: Simple Chinese Display

00-04 = 2: Traditional Chinese Display

00-04 = 3: Turkish Display

00- 05 Main Frequency Command Source Selection
00- 06 Alternative Frequency Source Selection
[0] : Keypad

[1] : External control (analog Al1)
[2]) : Terminal UP / DOWN

[3]) : Communication control

[4]) : Reserved

[5]) : Reserved

[6])] : RTC

[7] : Al2 Auxiliary frequency

Range

00-05/00-06= 0: Keypad
Use the keypad to enter the frequency reference or by setting parameter 05-01 (frequency reference 1).

Note that once the frequency command is switched to alternative one, and 00-06=0, the frequency just can
be adjusted via parameter 05-01. Refer to section 4.1.4 for details.

00-05/00-06= 1: External control (Analog Input)

When 04-05=0, give frequency reference command from control circuit terminal Al1 (voltage input). If
auxiliary frequency is used, refer to the descriptions of multi-speed functions in parameter 03-00~05.

When frequency reference command is control by either Al1 or Al2, please regard the following setting:
® 00-05/ 00-06 are set individually to be 1 and 7.

@ Set Al2 signal type in 04-00 (Al1 is always 0~10V).

® Set 04-05=0 (Auxiliary frequency setting).

@ Set multi-function terminal function of 03-00~05 to be 13, then frequency reference command can be
switched to Al1 control or Al2 control.

When 04-05=1, give frequency reference command from control circuit terminal Al1 (voltage input) or Al2
(current input, set by 04-00).

Use Al1 terminal when voltage input signal is the main frequency reference command.
Use AlI2 terminal when current input signal (4-20mA) is the main frequency reference command.

Use analog reference from analog input Al1 or Al2 to set the frequency reference (as shown in Figure
4.4.4). Refer to parameter 04-00 to select the signal type.
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Voltage | Current | 04-00 Setting | Dipswitch SW2 Remark
input input (Default = 1) (Default ‘V’) Default 04-05="10
Al1 — Analog 0~10V | oo | e e
Input 1
Al2 - Analog 0~10V | - 0: Al2 0~10V Setto 'V’ Set 04-05="10" (Note)
Input2 | 4 ~20mA 1: Al2 4~20mA Set to “I”

Note: Set parameter 04-05 to 10 to add frequency reference Al2 to Al1.

+10V

Main Frequency
2KQ) Al1 Reference Command
(voltage input)

Main Frequency
O Al2 Reference Command
(current input)

Al1 Al2
V| |V
GND
! |
SW3 Sw4

Figure 4.4.4 Analog input as main frequency reference command (For Enhanced E&G type)

00-05/00-06= 2: Terminal UP / DOWN

The inverter accelerates with the UP command closed and decelerates with the DOWN command closed.
Please refer to parameter 03-00 ~ 03-05 for additional information.

Note: To use this function both the UP and DOWN command have to be selected to any of the input
terminals.

00-05/00-06= 3: Communication Control

The frequency reference command is set via the RS-485 communication port using the MODBUS RTU/
BacNet/ MetaSys protocol.

Refer to parameter group 9 for additional information.

00-05/00-06= 6: RTC

Enables RTC control, reference frequency is controlled by the RTC function, Refer to parameter group 16
for RTC setup.

00-05/00-06=7: Al2 Auxiliary frequency™
When 04-05 is set to 0 (auxiliary frequency), frequency command is set by multi-function analog input Al2.

Maximum output frequency (01-02, Fmax) =100%; if 04-05 is not set to 0, the frequency is 0. Refer to the
parmeters of 03-00~03-07 for descriptions of multi-speed functions.
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00- 07 Main and Alternative Frequency Command Modes

[0] : Main reference frequency

Range [1] : Main frequency + alternative frequency

When set to 0, the reference frequency is set by the main reference frequency selection of parameter
00-05. When set to 1, the reference frequency is sum of the main reference frequency (00-05) and
alternative frequency (00-06).

Note: The inverter will display the SEO1 error when 00-07 = 1 and parameter 00-05 and 00-06 are set to
the same selection.

When parameter 00-06 is set to 0 (Keypad) the alternative frequency reference is set by parameter 05-01
(Frequency setting of speed-stage 0).

00- 08 Communication Frequency Command — READ ONLY

Range [0.00~599.00) Hz

Display the frequency reference when 00-05 or 00-06 is set to communication control (3).

00- 09 Communication Frequency Command Memory

[0] : Do not store the communication frequency command at power down

Range [1] : Store communication frequency reference at power down

Note: This parameter is only effective in communication mode.

00-10 Minimum frequency detection

[0] :Show warning if lower than minimum frequency

R
ange [ 1] :Run as minimum frequency if lower than minimum frequency

00-10=0:
When frequency command is lower than 01-08 (Minimum Output Frequency of Motor 1), it shows STPO
warning.

00-10=1:
When frequency command is lower than 01-08 (Minimum Output Frequency of Motor 1), inverter runs as
minimum output frequency of motor 1.

00- 11 Selection of PID Lower Limit Frequency

[0] : PID is bound to lower limit frequency when inverter sleeps.

Range [1]) : PID is bound to O0Hz when inverter sleeps.

When inverter gets to sleep,
00-11=0: PID is bound to lower limit frequency (00-13).
00-11=1: PID is bound to 0 Hz.

Note: Refer to descriptions of parameters 10-17~10-20 for details when inverter gets to sleep.
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00-12 Upper Limit Frequency
Range {0.1“‘109.0] %
00-13 Lower Limit Frequency
Range [0.0~109.0] %

Set the minimum frequency reference as a percentage of the maximum output frequency. Maximum
output frequency depends on frequency parameter 01-02.

Notes:

- When the frequency lower limit is set to a value greater than 0 and the inverter is started the output
frequency will accelerate to the frequency lower limit with a minimum frequency defined by parameter
01-08.

- Frequency upper limit has to greater or equal to the frequency lower limit otherwise the inverter will
display a SE01 (Set range error).

- Frequency upper and lower limit is active for all frequency reference modes.

Output
Frequency

A
100%

00-12

00-13

’ ' ». Frequency

>

100% Reference
Figure 4.4.5 Frequency reference upper and lower limits

Note: The maximum frequency setting in the keypad is according to parameter 01-02 (Maximum Output
Frequency) and 00-12 (Upper Frequency limit). The upper frequency limit is not over than 599Hz and
maximum limit for Al frequency is 100% to parameter 01-02.

00-14 Acceleration Time 1
Range [0.1~6000.0) Sec
00-15 Deceleration Time 1
Range [0.1~6000.0) Sec
00-16 Acceleration Time 2
Range [0.1~6000.0) Sec
00-17 Deceleration Time 2
Range [0.1~6000.0) Sec
00-21 Acceleration Time 3
Range [0.1~6000.0) Sec
00-22 Deceleration Time 3
Range [0.1~6000.0) Sec
00-23 Acceleration Time 4
Range [0.1~6000.0) Sec
00-24 Deceleration Time 4
Range [0.1~6000.0) Sec
00-25 Switching Frequency of Acceleration and Deceleration
Range [0.00~599.00) Hz
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Acceleration time is the time required to accelerate from 0 to 100% of maximum output frequency.
Deceleration time is the time required to decelerate from 100 to 0% of maximum output frequency.
Motor 1: Maximum frequency is set by parameter 01-02 and Motor 2 Maximum frequency is set by

parameter 01-16.

Note: Actual acceleration and deceleration times can be affected by the inverter driven load.

The default values for the acceleration, deceleration times are dependent on the inverter size.

Size Acceleration / Deceleration
200V Class 400V Class Default Value
1~15HP 1~20HP 10s
20~30HP 25~40HP 15s
40~175HP 50~800HP 20s

A: Select acceleration and deceleration time via the digital input terminals

The following table shows the acceleration / deceleration selected when the digital input function

Accel/Decel time 1 (#10) and Accel/Decel time 2 1(#30) are used.

Table 4.4.1 Acceleration / deceleration time selection

Accel/decel time 2 Accel/decel time 1 Acceleration Deceleration
(Set 03-00 ~ 03-05 = 30) (Set 03-00 to 03-05 =10) time time
0 0 Taccc1 (00-14) Tdec1 (00-15)
0 1 Taccc2 (00-16) | Tdec2 (00-17)
1 0 Taccc3 (00-21) Tdec3 (00-22)
1 1 Taccc4 (00-23) Tdec4 (00-24)
0: OFF, 1: ON
————————————— Tdec2
Rate
Tacc2
Output
Frequency : Rate :
: : Tdec1
\l Tacct I Rate
| Rate :
: ! > time
A | |
| |
| |
Digital Input I l
Terminal S5
(03-04=10) . time

Figure 4.4.6: Terminal S5 switch between Tacc1/Tacc2 and Tdec1/Tdec2

B. Automatically acceleration / deceleration time switch-over based on output frequency

Set acceleration / deceleration switch over frequency parameter 00-25 to a value greater than 0 to
automatically switch between Tacc1 (00-14) / Tdec1 (00-23) and Tacc4 (00-24) / Tdec4 (00-15).

Tacc1 (00-14) / Tdec1 (00-23) are active when the output frequency < 00-25 and Tacc4 (00-24) / Tdec4

(00-15) are active when the output frequency >= 00-25. Refer to the Figure 4.4.7 for details.
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Note: Multi-function input function #10 (Accel/Decel time 1) and #30 (Accel/Decel time 2) have a higher
priority than switch over frequency parameter 00-25.
A

Output
Frequency

00-25

» time
Tacc1 Tacc4 " Tdec4 | Tdect
Rate Rate Rate Rate
(00-14)  (00-23) (00-24)  (00-15)

Figure 4.4.7 Automatic acceleration / deceleration time switch-over based on output

frequency
00-18 Jog Frequency
Range [0.00~599.00) Hz
00-19 Jog Acceleration Time
Range [0.1~0600.0) Sec
00-20 Jog Deceleration Time
Range {0.1“'0600.0] Sec

Jog acceleration time (00-19) is the time required to accelerate from 0 to 100% of maximum output
frequency. Jog deceleration time (00-20) is the time required to decelerate from 100 to 0% of maximum
output frequency. Motor 1: Maximum frequency is set by parameter 01-02 and Motor 2 Maximum
frequency is set by parameter 01-16.

When run command selection is external terminal control (00-02=1) and the inverter uses the jog
frequency (00-18, default 6.0 Hz) as its frequency reference with 03-00~03-07=6 or 7(6: Forward jog run
command 7: Reverse jog run command).The motor will run by the setting.

00- 26 Emergency Stop Time

Range [0.0~6000.0) Sec

The emergency stop time is used in combination with multi-function digital input function #14 (Emergency
stop). When emergency stop input is activated the inverter will decelerate to a stop using the Emergency
stop time (00-26) and display the [EM STOP] condition on the keypad.

Note: To cancel the emergency stop condition the run command has to be removed and emergency stop
input deactivated.

Multi-function digital input terminals (03-00 ~ 03-05) are set to 14: When the emergency stop input is
activated the inverter will decelerate to a stop using the time set in parameter 00-26.

Note: After an emergency stop command the run command and emergency stop command have to be
removed before the inverter can be restarted. Please refer to Figure 4.4.8. The emergency stop function
can be used to stop inverter in case of an external event.

Multi-function digital input terminals (03-00 ~ 03-05) set to 15: When the base block input is activated the
inverter output will turn off and the motor will coast to a stop.
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Emergency stop
command [
$5(03-04=14) ON OFF ,
> time
Run
command
ON |
time
A
Output — —
Frequency
\ > time
> Emergency stop deceleration
‘ time
Figure 4.4.8 Emergency stop example
00- 28 Selection of Main Frequency Command Characteristic

[0] : Positive characteristic (0~10V/4~20mA = 0~100%)

Range [1] : Negative / inverse characteristic (0~10V/4~20mA = 100~0%)

00-28= 0: Positive reference curve, 0 — 10V / 4 — 20mA = 0 — 100% main frequency reference.
00-28= 1: Negative reference curve, 0 — 10V / 4 — 20mA = 100 — 0% main frequency reference.

Note: Selection applies to analog input Al1 and Al2.
Note: Al2 will be useful for analog input frequency command when 04-05=0.

(%) (%)
A A
100%
-10V , Analog input » Analog input

ov 10V signal -10v ov 10V signal
(4mA) (20 mA) (4mA) (20 mA)

- 100%

(a) Forward Characteristics (b) Reverse Characteristics

Figure 4.4.9 Positive/negative analog input as main frequency reference command.

00- 32 Application

[0] : General

[1] : water supply pump
[2]) : Conveyor

[3]) : Exhaust fan

[4]) : HVAC

[5]) : Compressor

[6]) : Reserved

[7] : Reserved

Range

Note: If set 00-32 back to 0, 2 wire initialization (60Hz)(230/400V) setting (13-08=11) will be executed.
Note: Before setting up 00-32 Application, it should do initialized setting (parameter 13-08) first.
Warning: When setting 00-32, the 1/O port function changed automatically. To avoid accident,be sure to
confirm the 1/O port signal of inverter and external terminal control
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(1) Water supply pump

Parameter Name Value
00-00 Control mode selection 0:VIF
00-14 Acceleration Time 1 2.0 sec
00-15 Deceleration Time 1 15.0 sec
01-04 Middle Output Frequency 2 50% of rated frequency
01-05 Middle Output Voltage 2 60% of Max. voltage
01-07 Middle Output Voltage 1 8% of Max. voltage
. 1: Al1: 0~10V

04-00 Al Input Signal Type Al2: 4~20mA
10-36 P1D2 Proportional Gain (P) 1.00
10-37 PID2 Integral Time (1) 1.50 sec
11-00 Direction lock selection 1 : Forward direction only
01-00 V/F curve selection F
07-00 Mome.ntary power loss/ fault restart 1 Enable

selection
07-32 Speed Search Mode Selection 0 : Disable
08-00 Stall prevention function xx0xb : Stall prevgntion is enabled in

deceleration

23-00 Function Selection 1: Pump
23-06 Proportion Gain (P) 1.00
23-07 Integral Time (1) 2.50 sec
23-08 Differential Time (D) 0.20 sec
23-24 Range of Water Pressure Detection 3 %
23-25 Period of Water Pressure Detection 20.0 sec
23-26 Accele.ration Time of Water Pressure 15.0 sec

Detection
23-27 Decele.ration Time of Water Pressure 25.0 sec

Detection
10-03 PID Control Mode xxx1b: PID Enable

(2) Conveyor

Parameter Name Value
00-00 Control mode selection 0: VIF
00-14 Acceleration time 1 3.0 sec
00-15 Deceleration time 1 3.0 sec
07-32 Speed Search Mode Selection 0 : Disable
08-00 Stall prevention function xx0xb: Stall prevention is enabled in

deceleration

(3) Exhaust fan

Parameter Name Value
00-00 Control mode selection 0:VIF
11-00 Direction lock selection 1 : Forward direction only
01-00 V/F curve selection F
07-00 Mome.ntary power loss/ fault restart 1 Enable
selection
07-32 Speed Search Mode Selection 1: Enable
08-00 Stall prevention function xx0xb : Stall prevention is enabled in

deceleration

4-82




(4) HVAC

Parameter Name Value

00-00 Control mode selection 0:VIF

11-00 Direction lock selection 1 : Forward direction only

11-01 Carrier frequency 8.0kHz

07-00 Momgntary power loss/ fault restart 1 Enable

selection

07-32 Speed Search Mode Selection 0 : Disable

10-03 PID Control Mode xxx1b: PID Enable

11-03 Automatic carrier frequency reduction 1: Enable

01-00 V/F curve selection F

23-00 Function Selection 2: HVAC

(5) Compressor
Parameter | Name Value

00-00 Control mode selection 0: VIF

00-02 Main Run Command Source Selection 1: External Terminal (Control Circuit)
Main Frequency Command )

00-05 . 1: External Terminal (Analog Al1)
Source Selection

11-00 Direction lock selection 1: Forward direction only

00-14 Acceleration time 1 5.0 sec

00-15 Deceleration time 1 5.0 sec

01-06 Middle Output Frequency 1 Half of the maximum frequency

01-07 Middle Output Voltage 1 Half of the maximum voltage

07-00 Momgntary power loss/ fault restart 1- Enable
selection

07-32 Speed Search Mode Selection 0: Disable

08-00 Stall prevention function xx0xb: Stall pre\{ention is enabled in

deceleration
23-00 Function Selection 3: Compressor

Note: 01-00 (V/F pattern) will hidden automatically.

(6) Reserved

(7) Reserved
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00-

Range

33 Modified Parameters
[0] : Disable
[1]) : Enable

Note: only for LCD keypad.

This parameter automatically lists all the adjusted parameters. When the default value is adjusted and
00-33=1, it will list all the parameters different from default values in the advanced modes and these
parameters can be edited directly. The adjusted parameters list displays only when 00-33 is set from 0 to 1
or 00-33=1 at start up.

If user wants to restore to the original editing interface, it is only required to set parameter 00-33=0.

This function can display 250 adjusted parameters. If they are more than 250 parameters, it will list the
adjusted parameters before 250.

Example: set 00-03 (Alternative Run Command Source Selection) to be different default value.

Steps

LCD Display

Descriptions

Group

00 Basic Func.

01 V/F Pattern
02 Motor Parameter

The starting parameter group (00) in the setting modes of A (Up)/
V¥V (Down) selection groups.

PARA 00
-01. Motor Direction
-02. RUN Source

-03. Sub RUN Source

Press READ/ ENTER key and A (Up)/ ¥ (Down) to select
alternative run command source (00-03).

Edit 00-00
3 TS“b_RLle Source Press READ/ ENTER key and adjust the value. The selected setting
ermina value will flash.
(0~4)
<2>
PARA 00
-33. Modify paramete
4 |-41. UserP1 Press DSP/ FUN to the menu of modified parameters (00-33).
-42. User P2
Edit 00-33
5 2"0‘;:“' parameter Press READ/ ENTER key to adjust the value to 1 (The modified
(© ~1)na © parameter is enabled.) The selected setting value will flash.
<0>
Modify 00
00-03. Sub RUN Source
6 |CRCEMMVIeIIVAEICINGEE] | Press DSP/ FUN back to the advanced modes.
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B User Parameter Setting (00-41 ~ 00-56) (only for LCD )

00- 41 User Parameter 0 Function Setting

00- 42 User Parameter 1 Function Setting

00- 43 User Parameter 2 Function Setting

00- 44 User Parameter 3 Function Setting

00- 45 User Parameter 4 Function Setting

00- 46 User Parameter 5 Function Setting

00- 47 User Parameter 6 Function Setting

00- 48 User Parameter 7 Function Setting

00- 48 User Parameter 8 Function Setting

00- 50 User Parameter 9 Function Setting

00- 51 User Parameter 10 Function Setting

00- 52 User Parameter 11 Function Setting

00- 53 User Parameter 12 Function Setting

00- 54 User Parameter 13 Function Setting

00- 55 User Parameter 14 Function Setting

00- 56 User Parameter 15 Function Setting

User parameter (00-41 ~ 00-56) can select 16 sets of parameters (group 00 ~ 24, but except 00-00/
00-41~00-56/ group 17) and put them into the list to do the fast access setting.

When the access setting of parameter 13-06 is set to 1, user parameter 00-41 ~ 00-56 can be
displayed and changed.

User parameter 00-41 ~ 00-56 can be changed in the advanced modes, exclusive of being in
operation.

Set value in the parameter of 00-41 ~ 00-56 and set 13-06 to 1.

When 13-06=1, only parameter of 00-00 ~ 00-56 can be set or read in the advanced modes. 13-06=1
is enabled in the parameter setting of 00-41~00-56.

When user would like to leave the screen of user parameters, press RESET key and then DSP/FUN

key to select parameter Group 13.
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Example 1: Set 03-00 (Multi-function terminal Function Setting-S1) to user parameter 0 (00-41)

<00-01 - 24-07>

Steps LCD Display Descriptions
Group
00 Basic Func.
1 01 V/F Pattern Select the start parameter group (00) in the advanced modes.
02 Motor Parameter
PARA 00
-41.  User PO
o |22 User P1 Press (READ/ ENTER) key and A (Up) / ¥ (Down) to select user
43 User P2 parameter 0 (00-41).
Edit 00-41
3 User P0=00-41 Press (READ/ ENTER) key to the screen of data setting/ read.
00-41 User PO * The selected setting value will flash.

12-17=000.00Hz

12-18=0000.0A

Edit 00-41
A 03-0[586;1'32;?:3;:1Se| Press < (Left) / » (Right) and A (Up)/ ¥ (Down) key to set the
<00-01 - 24.07> value to 03-00 ( Multi-function terminal Function Setting-S1)
Edit 00-41 | Press (READ/ ENTER) key to save 03-00 and the digit stops
User PO= 03-00 flashing
5 |03-00 S1 Function Sel and the screen displays User PO = 03-00; 03-00
<00-01 - 24-07> (Multi-function terminal Function Setting-S1) has been defined as
00-41. Few seconds later, the selected digit will flash again.
Monitor
Freq Ref Press (DSP/ FUN) key to the display of main screen.
6 12-16=000.00Hz * |f users do not press BACK key in one minute, the screen will

automatically display the monitor mode shown as the left figure. The
automatically return time can be set via 16-06.
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Example 2: After one or more parameters in 00-41 ~ 00-56 are set, user parameters settings

are as follows.

Step

LCD Display

Descriptions

Group
13 Driver Status|

14 PLC Setting
15 PLC Monitor

Select the start parameter group (03) in the advanced modes.

PARA 13
08 access Level Press (READ/ ENTER) and A (Up) / ¥ (Down) key to enter the
2 |-07. Password 1 level of ter (13-06
208, Initialize access level of parameter (13-06).
Edit 13-06
Access Level Press (READ/ ENTER) key to enter the screen of the data setting/
3 1 User Level read.
(0~2)Ser eve * The selected setting value will flash.
<2>
Press A (Up)/ ¥ (Down) key to change setting value to 1 (13-06=1,
_ADV— G01-02 | USer level) and Press (READ/ ENTER) key to save the setting value
(03-00). Then, the digit stops flashing and the screen displays the
Access Level setting value. Few seconds later, the selected digit will flash again
4 d UserLevel g : ’ 9 gain.
(<O'221 User level (13-06=1) can be set by one or more parameters in the
user parameters of 00-41 ~ 00-56. If users do not set user
parameters, 13-06 will not be set in the user level (setting value=1).
PARA 13
-06. Access Level
5 Press (DSP/FUN) key to the display of subdirectory.
Group
6 OO.User Function Press (DSP/FUN) key to the display of group directory. It is required
to press A (Up) key to select Group 00 User Function.
Monitor
Freq Ref Press (DSP/ FUN) key to enter the main screen. If user would like to
7 12-16=000.00Hz leave the screen of user parameters, press RESET key and then
_ DSP/FUN key to select parameter Group 13. Hotkeys are only
12-17=000.00Hz enabled in inverter software V1.4.
12-18=0000.0A
Group
8 00. User Function00 User | 13-06 can be selected to be adjusted so leave parameters or enter
13.Driver Status parameter group 00 to edit user parameters is allowable.
PARA 00
. Press (READ/ ENTER) key and A (Up)/ ¥ (Down) key to select
9 81 Function Sel user parameter 0 (00-41) display.
Edit 00-41 | Press (READ/ ENTER) key to enter the screen of data setting/ read.
S1 Function Sel *The selected setting value will flash.
10 0 2-wire (FWD-RUN)

(00~57)

<00 > < 03-00 >

In this example, 03-00 (Multi-function terminal Function Setting-S1)
has been defined as user parameters (00-41). The right bottom
location displays the original parameter group.
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Step LCD Display Descriptions
Edit _ 00-41 | Press A (Up)/ ¥ (Down) key to change the setting value to 2. Use
S1 Function Sel (READ/ ENTER) key to save the setting value.
11 |08 FJOG
(00~57) When the selected setting value does not flash again, the setting
<00> <03-00> | value will be saved to 00-41 and 03-00 simultaneously.
Monitor
Freq Ref Press (DSP/FUN) key to the display of main screen.
12-16=000.00Hz
12 * If users do not press (DSP/ FUN) key in one minute, the screen will
12-17=000.00Hz automatically display the monitor mode shown as the left figure.
12-18=0000.0A The automatically return time can be set via 16-06.

User Parameter Run Mode Structures

A. Define Parameter Group 0~24 as user parameters except parameter 00-00 and 00-41~00-56.

[ Main Screen ] [ Main Menu] [ Subdirectroy] [ READ/ ENTER ]
. @

Monitor o PARA 00

Freq Ref roup -00 Control Method

a4 - -

12716_00000'42 ) -01 Motor Direction
12-17 = 000.00Hz —__p |01 V/FPattern “A -02 RUN Source
12-18 = 0000.0A 02 Motor Parameter

Edit 00-41

P User PO

PARA 00
4 er PO

/ -42 User P1 -
-43 User P2

01-00 V/F Pattern. Sel
(01-00 - 24-06)

-55 User P14
-56 User P15

Note: User level (13-06=1) can be set by one or more parameters in the user parameters of 00-41 ~
00-56.
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[ Main Screen ]

[ Main Menu ]

[ Subdirectory ]

[ READ / ENTER ]

A

%
PARA

13

Monitor G
Freq Ref roup -00 KVA Sel
2 [— n
12 - 16=000 . 00Hz 13 Driver Status -~ -01 S/W Version 1
12-17 = 000.00Hz — | 14PLC Setting iy -02 Elapsed Time1
12-18 = 0000.0A 15 PLC Monitor * *
@ g
PARA : 13 Edit 13-06
» -06 Access Level > Access Level
/ -07 Password 1 P 1 User Level
% -08 Initialize % (0~2)
<2>
A
R D
Group + PARA 13 ;
00 User Function Q ) -06 Access Level
13 Driver Status -
PARA 00
Group —
00 User Function
n -
13 Driver Status

DSP
FUN
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Group 01-V/F Control Parameters

01-00 V/F Curve Selection

Range [0~FF)

* When restore factory setting (13-08), this parameter will not be changed.

The V/F curve selection is enabled for V/IF mode. Make sure to set the inverter input voltage parameter
01-14.

There are three ways to set V/F curve:

(1) 01-00 = 0 to E: choose any of the 15 predefined curves (0 to E).

(2) 01-00 = OF, use 01-02~01-09 and 01-12 ~ 01-13, with voltage limit.
(3) 01-00 = FF: use 01-02~01-09 and 01-12 ~ 01-13, without voltage limit.

The default parameters (01-02 ~ 01-09 and 01-12 ~ 01-13) are the same when 01-00 is set to F (default)
and 01-00 is setto 1.

Parameters 01-02 ~ 01-13 are automatically set when any of the predefined V/F curves are selected.

This parameter will be affected to reset by the initialization parameter (13-08).

Consider the following items as the conditions for selecting a V/F pattern.
(1) The voltage and frequency characteristic of motor.
(2) The maximum speed of motor.
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Table 4.4.2 1 - 30HP V/F curve selection

Type | Specification | 01-00 V/F curve™ Type| Specification | 01-00 V/F "
Low
0 ZOO(V) Startlng 8 200 V)
Torque
©)
©
50Hz " 50Hz High 1827 (8)
o) F 141 S Starting 9 77577
® 750"} <3 Torque 76[71 |
g_ 1325 50 (H2) K q 0 1325 56 (H2)
2 2
© 1 = Low
5 60Hz V) 8 . V)
% Saturation |F (Def.| 200 0 Starting A 200
O Value) S Torque
@ T B)
60Hz 60Hz 152
High 1824 @
S0Hz 2 | upy OO Starng | B | 17[4
Saturation 751 T 76[71 i
05 3 50 60 (H2 orque 0153 80 (H2)
ZOO(V) 200(\/)
72Hz 3 ® 90Hz C ©
17 _ e
Q 153 5072 (Ho) g 015 60 90 (H2)
Q0
g D4f W) é V)
® Variable | (Def- |20 x 200 28
5 Value @
3 Torque 1 f =)
5 or <3 )
o |°0Hz 50Hz) S 120Hz D
S s ) -
o . 385 @ g 14 ey
° Variable 5 [ S 750/
o Torque 2 01.3 25 5§ (Hz 2 0153 60120 (H2)
xS 5
.% 6 ?
v V)
> Variable (Def 200 8 200 »
Value
Torque 3 f
or (E)
60Hz 60Hz) 180Hz E
5 )
variable | | 7EE==10 | 75171
Torque 4 015 30 60 0153 60 180 (H2)
Type Specification 01-00 V/F curve™
220(\/) &
Rated
Horsepower 180Hz F €
Torque
(Reducer) BN
0153 50180 (H2)

*1. Values shown are for 200V class inverters; double values for 400V class inverters.

* Select high starting torque only for the following conditions.
(1) The power cable length is > 50m (492ft).
(2) Voltage drop at startup is high.

(3) An AC reactor is used on the input side or output side of the inverter.
(4) Motor power is lower than the inverter rated power.
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Table 4.4.3 40HP and above V/F curve selection

Type | Specification | 01-00 V/F curve™ Type| Specification | 01-00 V/F curve™
Low
0 | h0t Starting 8 200§
Torque
50H ‘”’ 50H p
z E % z High 189t ®)
2 el 2 Starting 9 9.0{-71
o : i bt 85(7 |
o 1325 50 (H2) |9 Torque 0 1325 56" (HZ
2 2
© 1 = Low
= 60Hz V) ®© : V)
(0] - 200
s Saturation|F (Def.| ° 2 §|_tart|ng A
o Value) " S orque ©
60Hz T |60Hz 16.0] . *)
50Hz () High ‘Sob4
Saturation 2 812 ------ | Starting B T 5 (Hz
153 50 60 (H2) Torque o 1s3 °
2001 o)
@
72Hz 3 90Hz C ©
15 [y
o =
B 193 g072 (% § 0155 50 90 (H2)
2 3
L 4 (Def. kS
o . Value | 200} ot 2004 >
I Variable for 5
) Torque 1 | oo\ =4 0
o |50Hz bl 120Hz D
5 ) 575 ®) g .
. 40 @
e Variable 5 s 56 (H2) 8‘ 8'2;5 3 50120 (H2)
% Torque 2 ' > ° e :
©
£ 6 (Def. %
V) o V)
g Variable | V24 |0 3 200 :
Torque 3
®
60Hz 60Hz 180Hz E
) 575 (D)
. 40 =4 (6) 15 frrst
Variable 7 85 ) 85|/} "
Torque 4 015 30 60 0153 60180

*1. Values shown are for 200V class inverters; double values for 400V class inverters.

* Select high starting torque only for the following conditions.
(1) The power cable length is > 50m (492ft).
(2) Voltage drop at startup is high.

(3) An AC reactor is used on the input side or output side of the inverter.
(4) Motor power lower than the inverter rated power.

4-92



01-02 Maximum Output Frequency

Range [4.8~599.0] Hz

01- 03 Maximum Output Voltage

Range 200V: [0.1~255.0] V
400V: [0.2~510.0] V

01-04 Middle output frequency 2

Range [0.0~599.0] Hz

01- 05 Middle Output Voltage 2

Range 200V: [0.0~255.0] V
400V: [0.0~510.0] V

01- 06 Middle Output Frequency 1

Range [0.0~599.0] Hz

01- 07 Middle Output Voltage 1

Range 200V: [0.0~255.0] V
400V: [0.0~510.0] V

01-08 Minimum Output Frequency

Range [0.0~599.0] Hz

01- 09 Minimum Output Voltage

Range 200V: [0.0~255.0] V
400V: [0.0~510.0] V

01-12 Base Frequency

Range [4.8~599.0] Hz

01-13 Base Output Voltage

Range 200V: [0.0~255.0] V
400V: [0.0~510.0] V

VIF curve setting (01-02 ~ 01-09 and 01-12 ~ 01-13)

Select any of the predefined V/F curves setting ‘0’ to ‘E’ that best matches your application and the load
characteristic of your motor, choose a custom curve setting ‘F’ or ‘FF’ to set a custom curve.

Important:
Improper V/F curve selection can result in low motor torque or increased current due to excitation.

For low torque or high speed applications, the motor may overheat. Make sure to provide adequate cooling
when operating the motor under these conditions for a longer period of time.

If the automatic torque boost function is enabled (parameter 01-10), the applied motor voltage will
automatically change to provide adequate motor torque during start or operating at low frequency.

Custom V/F Curve Setting:

A custom curve selection allows users to set parameters 01-02 ~ 01-13 whereas a predefined curve
selection does not.
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Output Voltage
V)

A

(01-03) Vmax
(01-13) Vbase

(01- 05) Vmid2
(01-07) Vmid1
(01-09) Vmin
Output
> Frequency
Fmin Fmid1 Fmid 2 Fbase Fmax (Hz)

(01-08) (01-06) (01-04) (01-12) (01-02)

Figure 4.4.10 Custom V/F curve

When setting the frequency related parameters for a custom V/F curve values make sure that:

Fmax = Fbase > Fmid2 > Fmid1 >Fmin
(01-02)  (01-12) (01-04)  (01-06)  (01-08)

The ‘SE03’ V/F curve tuning error is displayed when the frequency values are set incorrectly.

When 01-04 and 01-05 (or 01-18 and 01-09) are set to 0, the inverter ignores the set values of Fmid2 and
Vmid2.

When the control mode is changed parameter 00-00, 01-08 (Fmin) and 01-09 (Vmin) will automatically be
changed to the default setting of the selected control mode.

SLV (Sensorless vector control)
Enter the motor data in parameter group 17 for SV and SLV control mode (00-00) and perform auto-tuning.
In the SLV mode the V/F curve normally does not have to be re-adjusted after a successful auto-tune.

The maximum output frequency setting 01-02 (Fmax), base frequency 01-12 (Fbase) or minimum output
frequency 01-08 (Fmin) can be adjusted but the voltage is automatically adjusted by the internal current
controller.

Set the base frequency (01-12, Fbase) to the motor rated frequency on the motor nameplate.

Perform the auto-tuning procedure after adjusting parameters 02-19 or 17-04 to reduce the voltage at
no-load operation.

Motor jitter can be reduced by lowering the no-load voltage. Please note that lowering the no-load voltage
increases the current at no-load.
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01-10 Torque Compensation Gain

Range [0.0~2.0]

In V/F mode the inverter automatically adjusts the output voltage to adjust the output torque during start or
during load changes based on the calculated loss of motor voltage.

The rate of adjustment can be changed with the torque compensation gain parameter.

Refer to the torque compensation gain adjustment shown in Figure 4.4.11.
Output Voltage

100%
Torque

Increase

T

Torque
Decrease

» Base frequency

Figure 4.4.11 Torque compensation gain to increase/decrease output torque

Increase value when:
. The wiring between the inverter and the motor is too long
. The motor size is smaller than the inverter size

Note: Gradually increase the torque compensation value and make sure the output current does not
exceed inverter rated current.

Reduce value when:
. When experiencing motor vibration

Important:

Confirm that the output current at low speed does not exceed the rated output current of the inverter.

01-11 Selection of Torque Compensation Mode

0: Torque Compensation Mode 0

Range .
1: Torque Compensation Mode 1

01-11=0: General torque compensation mode.
01-11=1: High-speed torque compensation mode (120~160Hz).

Compensation amount decreases as the frequency increases. Compensation in 0~120Hz is the same as
that in torque compensation mode 0.
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01-14 Input Voltage Setting

200V: [155.0~255.0] V

Range | 10ov: [310.0~510.0] V

The minimum input voltage of inverter is 0.1V.
Set the inverter input voltage (E.g. 200V / 208V / 230V / 240V or 380V / 415V / 440V / 460V / 480V).

This parameter is used as a reference for predefined V/F curve calculation (01-00 = 0 to E), over-voltage
protection level, stall prevention, etc...

Note: It will depend on restore factory setting (13-08) to set the value of voltage

01-15 Torque Compensation Time

Range [0~10000) ms

Set the torque compensation delay time in milliseconds.

Only adjust in the following situations:

Increase value when:

. When experiencing motor vibration
Decrease value when:

. When motor torque response is too slow
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Group 02-IM Motor Parameter

02- 00 No-load Current
Range [0.01~600.00] A
02- 01 Rated Current
Range 25%~200% of inverter’s rated current.
02-03 Rated Rotation Speed
Range [0~60000]) rpm
02- 04 Rated Voltage
Range 200V: [50.0~240.0] V
400V: [100.0~480.0] V
02- 05 Rated Power
Range [0.01~600.00) KW
02-06 Rated Frequency
Range [4.8~599.0] Hz
02-07 Poles
Range [2~16] (Even)
02-09 Excitation Current <1>
Range [15.0~70.0] %
02-10 Core Saturation Coefficient 1 <1>
Range [0~100] %
02-11 Core Saturation Coefficient 2 <1>
Range [0~100] %
02-12 Core Saturation Coefficient 3 <1>
Range [80~300]) %
02-13 Core Loss
Range [0.0~15.0)] %
02-15 Resistance between Wires
Range [0.001~60.000] Q
02-19 No-Load Voltage
Range 200V: [50~240] V
400V: [100~480] V
02-33 Leakage Inductance Ratio <1>
Range [0.1~15.0) %
02-34 Slip Frequency <1>
Range [0.1~20.0) Hz

In most case no adjustment is required after performing an auto-tune except when using the inverter in
special applications (e.g. machine tool, positioning, etc...).

Please refer to parameter group 22 for permanent magnet motor parameters.

(1) Number of motor poles (02-07)
Set the number of motor pole according to the motor nameplate.

(2) Motor rated power (02-05)
Set the motor power according to the motor nameplate.

(3) Motor rated current (02-01)
Set the motor rated current according to the motor nameplate.
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(4) Motor rated voltage (02-04)
Set the motor rated voltage according to the motor nameplate.

(5) Rated frequency of motor (02-06)
Set the motor rated frequency according to the motor nameplate.

(6) Rated rotation speed of motor (02-03)
Set the motor rpm according to the motor nameplate.

(7) No-load motor voltage (02-19)

Parameter determines the rated flux during motor’s rated rotation in SLV control mode. Set the value of
this parameter to the same value as parameter 17-08 (02-19 for motor 2). A value of 10~50V below the
input voltage level ensures that the motor is capable of providing adequate torque performance when
operating at nominal speed (or higher speed). Setting the value to small can result in a reduction in
no-load current, weakened motor flux and an increase in motor current while the motor is loaded.

(8) Motor excitation current (02-09)

e This parameter is automatically set via auto-tuning. It required manual adjustment without
auto-tuning.

e Start tunig from 33% when doing manual adjustment. If the output value of no-load voltage (12-67)
is higher than the setting value of no-load voltage (17-08), the motor excitation current is adjusted
downward; if the value (12-67) is lower than the value (17-08), the motor excitation current is
adjusted upward.

¢ Adjust the value of motor excitation current (02-09) will change the value of the motor leakage
inductance (02-17) and motor mutual inductance (02-18).

(9) Setting of motor core saturation coefficients 1, 2 and 3 (02-10, 02-11, 02-12)

These parameters are automatically set during auto-tune. No adjustment required. Parameters are set
to 50% for 02-10, 75% for 02-11 and 137.5% for 02-12 to reduce the impact of core saturation. The
motor core’s saturation coefficient is defined as a percentage of the motor excitation current. When the
motor flux reaches 137.5% level, the core’s saturation coefficient shall be greater than 137.5%. When
the motor flux is 50% or 75%, the core’s saturation coefficient is required to be less than 50% and 75%.

Es3*Imp — — — — — — — — —
: Im: 02-09 Motor Excitation Current
| Ks1: 02-10 Motor Core Saturation Coefficients 1
mhb— — — — _ _ _ _ | Ks2: 02-11 Motor Core Saturation Coefficients 2
| Ks3: 02-12 Motor Core Saturation Coefficients 3
Ks2*Imp — — — — — . I |
Ksl¥lml — — — = | ! |
| | | |
R I R
0 T5%  100%  1375% O

(10) Motor core loss (02-13)
Set motor core loss as the percentage of the motor rated power.

3 x Motor core loss (watt) .
Motor rated power (watts, 02-05) * 100%

% Weore (02-1 3) =

Note: In V/F mode motor core loss (02-13) is used to for torque compensation.

(11) Motor line to line resistance (02-15)
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(12) Motor no-load current (02-00).
Value is calculated based on the motor rated frequency (17-05) and motor rated current (17-03).

In V / F control mode, the output current is greater than the no-load current with slip compensation is
enabled.

Note: The value of 02-01 needs to be greater than the value set in parameter 02-00, otherwise warning
message "SE01" out of range error will be displayed.

R Likg Iy

o d

Lm 2

5 slip

Figure 4.4.12 Y-equivalent model of an induction motor

(13) Motor Leakage Inductance Ratio (02-33)

e This parameter is set by the conversion of manual adjustment function. This adjustment does not
have the magnetic function. Normally, it does not require adjustment.

e Definition of leakage inductance ratio is the ratio of leakage inductance to rotor inductance. If
default setting is 3.4%, adjust this ratio changes the parameter of motor leakage inductance. The
formula of this ratio is as follows:

s LIKg.
Lr

e When the ratio of leakage inductance is too high or too low, it may cause the motor jittering with
different sound and without operation. The general setting range is 3.0%~5.0% and 4.0% is the
relatively common value for motor operation normally. The ratio of leakage inductance is adjusted

depending on different motor types.

(14) Motor Slip Frequency (02-34)
e This parameter is set by the conversion of manual adjustment function. This adjustment does not
have the magnetic function. Normally, it does not require adjustment.
e The default setting is 1Hz and the value of motor slip frequency is obtained from motor nameplate.
Take 4-pole motor with 60Hz for example,

120 x Frequence 120 x 60

Synchronous speedis N =
Pole

=1800 rpm and the rated speed in the

motor nameplate is 1700 rpm, then Slip = w =167Hz.

Note: Adjusting the motor slip frequency changes the parameter of rotor resistance and the value of slip
frequency is adjusted depending on different motor types.

Note: After executing auto-tuning, parameters which marked <1> will renew the value. Please refer Group
17: Automatic Tuning Parameters for more detail.

4-99



Group 03- External Digital Input and Output Parameters

03-00

Multi-function terminal function setting — S1

03- 01

Multi-function terminal function setting — S2

03- 02

Multi-function terminal function setting — S3

03-03

Multi-function terminal function setting — S4

03- 04

Multi-function terminal function setting — S5

03- 05

Multi-function terminal function setting — S6

Range

[0] : 2-Wire Sequence (ON: Forward Run Command)
[1] : 2-Wire Sequence (ON: Reverse Run Command)
[2] : Multi-Speed Setting Command 1
[3] : Multi-Speed Setting Command 2
[4] : Multi-Speed Setting Command 3
[5]) : Multi-Speed Setting Command 4
[6] : Forward Jog Run Command
[7] : Reverse Jog Run Command
[8] : UP Frequency Increasing Command
[9] : DOWN Frequency Decreasing Command
[10] : Acceleration/ Deceleration Setting Command 1
[11] : Acceleration/ Deceleration Inhibition Command
[12] : Main/Alternative Run command Switching
[13] : Main/Alternative Frequency Command Switching
[14] : Emergency Stop (Decelerate to Zero and Stop)
[15] : External Baseblock Command (Rotation freely to Stop)™
[16] : PID Control Disable
[17] : Fault Reset (RESET)
[18] : Reserved
[19] : Speed Search 1(from the maximum frequency)”
[20] : Manual Energy Saving Function
[21] : PID Integral Reset
[22]) ~ [23] : Reserved
[24] : PLC Input
[25] : External Fault
[26] : 3-Wire Sequence (Forward/ Reverse Command)
[27] : Locall Remote Selection
[28] : Remote Mode Selection
[29] : Jog Frequency Selection
[30] : Acceleration/ Deceleration Setting Command 2
[31] : Inverter Overheating Warning
[32] : Reserved
[33] : DC Braking*'
[34] : Speed Search 2 (from Frequency Command)*"
[35] : Timing Function Input
[36] : PID Soft Start Disable
[37] ~ [40] : Reserved
[41] : PID Sleep
[42])] ~ [46] : Reserved
[47] : Fire Mode (Forced to Run Mode)
[48] : KEB Acceleration
[49] : Parameters Writing Allowable
[50] : Unattended Start Protection (USP)
[51] ~ [52] : Reserved
[53] : 2-Wire Self Holding Mode (Stop Command)
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[54]
[(55]
(561
(571
(58]
[63]
[64]
[65]
(661
(671
[68]
[69]

: Switch PID1 and PID2

: RTC Time Enable

: RTC Offset Enable

: Forcing Frequency Run

: Run Permissive Function
: Switch to Tolerance Range of Constant Pressure 2
: Reserved

: Short-circuit braking

: Reserved

: Reserved

: External Fault 2

: External Overload

*1: It can not be selected on the items 15, 19, 33, and 34 while using the permanent magnetic (PM)

motor.

Refer to the multi-function digital input and related parameters in the following Fig. 4.4.13

Related Parameters

o o D S1 0300

o © b S2 03-01

o o 5 S3 0302

E;""E; 5S4 03-03

o o 5 S5 03-04

o o 5 S6  03-05
D 24VG

Figure 4.4.13 Multi-function digital input and related parameters
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Table 4.4.4 Multi-function digital input setting (03-00 ~ 03-05) (“O”: Enable, “X”: Disable)

Function Control mode
eI Name LCD Display DR VIF |SLV :Ilv\',

2-wire type 2-Wire 2- wire (ON : Forward operation

0 |(Forward FWD-RUN)  |sommand) P o|lolo
operation)
2-wire type 2-Wire 2- wire (ON : Reverse operation

1 |(Reverse (REVRUN)  |sommand) P o|lolo
operation)
Multi-Speed

2 Setting Command |Muti-Spd Ref 1 Multi-Speed Reference 1 (0] (0] O
1
Multi-Speed

3 Setting Command |Muti-Spd Ref 2 [Multi-Speed Reference 2 O] 0] O
2
Multi-Speed

4 Setting Command (Muti-Spd Ref 3 [Multi-speed Reference 3 O[O0 ]| O
3
Multi-Speed

5 |Setting Command [Muti-Spd Ref 4 |Multi-speed Reference 4 O|]0O0|O
4
Forward Jog Run ON: Forward operation in jog mode

6 |command FJOG (00-18) 01010
Reverse Jog Run ON: Reverse operation in jog mode

" |command RJOG (00-18) 01010
UP Frequency ON: Command of output frequency

8 [Increasing UP command increasing (only used by support of O|]0O0|O
Command DOWN command).
DOWN Frequency DOWN ON: Command of output frequency

9 |Decreasing decreasing (only used by supportof | O | O | O

command

Command UP command).
Acceleration/

10 Deceleration Acc/Decel Time[Acceleration/deceleration time selection olo| o
Setting Command |Selection 1 command1
1
Acceleration/

11 Pege_lt_arahon AC.C/.DEC ON: Acceleration/deceleration prohibition | O | O | O
nhibition Inhibit
Command
Main/Altemative Run Change |Run command source is set by alt ti

12 [Run command 9 yateralivel 5 1 o | o
Switchin Sel run command (00-03).

g

Main/Alternative

13 Frequency Freq Change |Frequency command source is set by ololo
Command Sel alternative frequency command (00- 06).
Switching
Emergency Stop

14 |(Decelerate to E-Stop ON: Emergency stop input O|]0O0|O
Zero and Stop)
External
Baseblock

15 |Command Ext. Baseblock |ON: Inverter base interdiction oO|lO|O
(Rotation freely to
Stop)

16 |PIo Sontro PID Disable  |ON: PID control disable olo|o

isable

17 |Fault Reset Fault Reset Fault reset O|lO|O

18 |[Reserved Reserved Reserved - - -
Speed Search

19 1(from the Speed Search [ON: Search the speed from the maximum olol x
maximum 1 output frequency
frequency)
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Function

Control mode

LG Name LCD Display SesShptel VIF |SLV :&
Manual Energy . ON: Manual energy sa\_/ing control is
20 Savi X Energy saving based on the settings of 11-12 and O| X | X
aving Function 11-18.
21 |PID Integral Reset [PID I-Reset ON: PID integral value reset OO | O
22~23 |Reserved Reserved Reserved - - -
24 [PLC input PLC Input ON: Digital PLC input O|]0O0|O
25 |External fault Ext. Fault ON: External fault alarm O|lO|O
3-wire control (forward/reverse
command). ON: Reverse; OFF: Forward.
3-Wire Sequence |3 \yjre When the parameter is set to 26 » terminal
26 (CF(;)r:]vsr/:ari/dl)?everse (FWD/REV) S1 and terminal will become operation ©l10|0
command and stop command
respectively, and their original functions
will be closed.
ON: Local mode (via the digital operator)
Local/ Remote OFF: Frequepcy comma_nd and operation
27 Selection Local/Remote comma_nd will be determined accordingto| O | O | O
the setting of parameter (00-02 and
00-05)
28 Remote Mode Remote Mode [ON: RS-485 communication ololo
Selection Sel OFF: Control circuit terminal
29 éog Fr_equency JOG Freq Ref [ON: Selection jog frequency command oO|O0|O
election
Acceleration/
30 Deceleration Acc/Decel Time|Acceleration/deceleration time selection ololo
Setting Command |Selection 2 command?2
2
Inverter
31 |Overheating Overheat Alarm ON: Ipverzer (.)l\lli.rhelat aloa|_r|r£1 (OH2) O|]0O0|O
Warning (OH2) input( will display )
32 |Reserved Reserved Reserved - - -
33 |DC Braking DCBrake = |5\ perform DC braking ol x| x
Command
Speed Search 2
34 (frpom Frequency Speed Search |oN; search speed from set frequency O| X]|O
Command)
Timing Function ' .Set the t?me funct!on at 03-37, 03-38
35 | Timer Input .Set the time function output at 03-11, O|]0O0|O
nput 03-12
36 [0 SoftStart - FID BFS ON: PID slow-start off o|lo|o
isable Disable
37~40 |Reserved Reserved Reserved - -] -
41 |PID Sleep PID Sleep ON: PID Sleep O|0O0|O
42~46 |Reserved Reserved Reserved ' ' -
ON: Inverter runs in the max. frequency of
i motor 1 (parameter 01-02).
47 gr;uh:o'\c/ili(j(g)c)rced Fire Mode Note: If fault message of OC, SC,CuUv, | O | O | O
FUL, STO occur, function of fire mode will
stop.
48 |KEB Acceleration |KEB Accel. ON: KEB acceleration start O| X | X
Parameters . ON: All parameters are writable.
49 Write-i Write Enabled |OFF: Except reference frequency (00-05) | O | O | O
rite-in Allowed ,
all parameters are write-protected.
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Function Control mode
LG Name LCD Display SesShptel VIF |SLV ;x',
ON: After power is input > the inverter
ignores the operation command
Unattended Start . g . .
50 Protection (USP) USP OFF: After power is mput > the inverterwill O [ O | O
return the operation status before
power is cut off.
51~52 |Reserved Reserved Reserved - -] -
2-Wire Self : . )
53 |Holding Mode 2-Wire (STOP) 2-Wire Self Holding Mode (ON: Stop olo| o
Command).
(Stop Command)
Switch PID1 and ON: PID1 enabled
> |PiD2 PID2Enable |5eF: pip2 enabled ©1°9]°
55 |RTC Time Enable |5 © ™™ |ON:RTC Time Function Enabled olo|o
56 |RTC Offset Offset Time | oN:RTC Offset Enabled olo|o
Enable Switch
ON: Run on Forcing Frequency (23-28)
Forcing Freauency|Force Fre OFF: Determine frequency reference and
57 Run g Freq y cmd q run command depending on the O|]0O0|O
setting of parameter (00-02 and
00-05)
58 [N FerMIssIVe  \satety Function | ON: Stop on the setting of 08-30 o|lo|o
unction
Switch to ON: Use tolerance range of constant
63 Tolerance Range |Switch Const.P. pressure 2 (23-34) for PUMP mode olo| o
of Constant Range 2 OFF: Use tolerance range of constant
Pressure 2 pressure 1 (23-09) for PUMP mode
64 [Reserved Reserved Reserved - - -
65 Shoﬁ-cwcuﬂ SC Brk ON: Excute short-circuit braking X | X |0
braking
66 |Reserved Reserved Reserved - - -
67 |Reserved Reserved Reserved - - -
68 |External Fault2 |Ext. Fault 2 ON: the alarm of external Fault 0|0 ]O0
69 |External Overload [Ext. Overload |ON: the input of external overload O] 0] O
03-0X =00: 2-wire control: forward operation
03-0X =01: 2-wire control: reverse operation. Refer to the 2-wire operation mode in Figure 4.3.1.
03-0X =02: Multi-speed setting command 1.
03-0X =03: Multi-speed setting command 2.
03-0X =04: Multi-speed setting command 3.
03-0X =05: Multi-speed setting command 4.
03-0X =29: Jog frequency selection (setting =29).

Select frequency reference using the multi-function digital input.
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Table 4.4.5 Multi-speed operation selection

Multi-function digital input (S1 ~ S6)
Speed Jog Multi-speed|Multi-speed|Multi-speed|Multi-speed Frequency selection
frequency | frequency | frequency | frequency | frequency
reference 4 3 2 1

1 0 0 0 0 0 Fre.quency command 92( 05-01) or
main speed frequency
(04-05=0) Auxiliary speed frequency

2 0 0 0 0 1 or (04-05#0) Frequency command 1
(05-02)3

3 0 0 0 1 0 Frequency command 2 (05-03)

4 0 0 0 1 1 Freguency command 3 (05-04)

5 0 0 1 0 0 Frequency command 4 (05-05)

6 0 0 1 0 1 Frequency command 5 (05-06)

7 0 0 1 1 0 Frequency command 6 (05-07)

8 0 0 1 1 1 Frequency command 7 (05-08)

9 0 1 0 0 0 Frequency command 8 (05-09)

10 0 1 0 0 1 Frequency command 9 (05-10)

11 0 1 0 1 0 Frequency command 10 (05-11)

12 0 1 0 1 1 Frequency command 11 (05-12)

13 0 1 1 0 0 Frequency command 12 (05-13)

14 0 1 1 0 1 Frequency command 13 (05-14)

15 0 1 1 1 0 Frequency command 14 (05-15)

16 0 1 1 1 1 Frequency command 15 (05-16)

17 11 — — — - Jog frequency command (00-18)

0: OFF, 1: ON, —: Ignore

*1. Jog frequency terminal has a higher priority than multi-speed reference 1 to 4.

*2. When parameter 00-05=0 (frequency reference input = digital operator), multi-speed frequency 1 will be
set by 05-01 frequency reference setting1). When parameter 00-05=1 (frequency reference input=control
circuit terminal), multi-speed frequency command 1 is input through analog command terminal Al1 or

Al2.

*3. 05-02 is used for auxiliary speed frequency of Al2 as default setting. It is necessary to set 04-05-0 to
switch 05-02 to be for Frequency command 1. When PID control mode is enabled (10-03= xxx1b),
Frequency of Speed - Stage 1 can not switch auxiliary speed frequency even though Multi-function
Terminal Function Setting (03-00~03-05)=16 (PID control disable).

Wiring Example: Fig. 4.4.14 and 4.4.15 show an example of a 9-speed operation selection.

24VG

S1 Forward Run / Stop (03-00 = 0)

S2 Reverse Run / Stop (03-01 = 1)

S3 Multi-Step Speed Ref 1 (03-02 = 2)
S4 Multi-Step Speed Ref 2 (03-03 = 3)
S5 Multi-Step Speed Ref 3 (03-04=4)
S6 Jog Frequency Reference (03-05=29)

Figure 4.4.14 Control Terminal Wiring Example
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A
Frequency
Reference
(05-08)
(05-07)
(05-06)
*2
aux.
speed (05-05)
"1 ref
master
speed (05-04)
ref
(05-03)
(05-02)
(05-01 (00-18)
> t
speed | speed | speed | speed | speed|speed | speed | speed | speed
1 2 3 4 5 6 7 8 9
Termina
|
Forward RUN(S1) > t
Multi- step S5 0 1 0 1 0 1 0 1 0 .t
speed Ref1 (85) .
Multi- step (S6) 0 0 1 1 0 0 1 1 0 ot
speed Ref2 .
Multi step 0 0 0 0 1 1 1 1 0
speed Ref3 (S7) >
JOG Frequency 1 R
Ref (S8) >

Figure 4.4.15 9-speed timing diagram

*1. When 00-05=1, multi-speed frequency reference is set by analog input Al1 or Al2.

03-0X =06: Forward jog run command, uses jog frequency parameter 00-18.
03-0X =07: Reverse jog run command, uses jog frequency parameter 00-18.

Notes:

- To excute the Forward jog or Reverse jog command need to set 00-02=1 at first.

- Jog command has a higher priority than other frequency reference commands.

- Jog command uses stop mode set in parameter 07-09 when Jog command is active > 500ms.

- When 11-00 (Direction Lock Selection) set to 1 (Only Allow Forward Rotation), if there is a motor
reverse command, the “RUNER” warning will display.

- When 11-00 (Direction Lock Selection) set to 2 (Only Allow Reverse Rotation), if there is a motor
forward command, the “RUNER” warning will display.

03-0X =08: UP frequency accelerating command; set parameter 00-05 Frequency command to 2 to
activate.

03-0X =09: Down frequency decelerating command; set parameter 00-05 Frequency command to 2 to
activate.

Note:
- The inverter operates the variation of increasing/ decreasing output frequency via keypad (refer
to parameter 11-56) / external multi-function digital input (terminal S1to S6) when the motor is
running.
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- ltis required to use two terminals to run UP/ DOWN command when the inverter runs this

command via the external multi-function digital input terminal and 00-02=1 (external terminals) &
00-05=2 (terminal command UP/DOWN) & 03-00~03-05=8 (UP command)/ 9 (DOWN

command).

- The inverter output frequency runs UP/ DOWN command with the setting of acceleration/

deceleration time.

Note: SEOZ DI terminal Error will be displayed when:

- Only the UP or DOWN command function is set.
- Both UP command and Inhibit Acceleration/deceleration command are activated simultaneously.

- Both DOWN command and Inhibit Acceleration/deceleration command are activated

simultaneously.

For the examples of UP/DOWN control wiring and operation, please refer to Figure 4.4.16 and 4.4.17.

S1 Forward Run / Stop (03-00 = 0)

S5 Up Command (03-04=8)

o

S6 Down Command (03-05=9)

UP Command
(Terminal S5) 1 0 0 1
Down Command
(Terminal S6) 0 1 0 1
. Accel | Decel
Operation (UP) | (DWN) Hold | Hold

24VG

Figure 4.4.16 UP/DOWN wiring and operation example

Power
Supply

Forward

Run

Up
Command

Down

Command

Fu

(00-12)

Output —

Frequency
FLL

(00-13 )

*1

*2

e e

Hold Hold

Figure 4.4.17 Up / Down command timing diagram

UP / DOWN Command Operation

When the Forward Run command is active and the UP or Down command is momentarily activated the
inverter will accelerate the motor up to the lower limit of the frequency reference (00-13).

When using the UP / Down command, the output frequency is limited to the upper limit of frequency

reference (00-12) and the lower limit of frequency reference (00-13).

The UP / DOWN command uses acceleration 1 or 2 / deceleration time 1 or 2 for normal operation Tacc1 /
Tdec1 (00-14, 00-15) or Tacc2 / Tdec 2 (00-16, 00-17).
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Refer to 03-40 UP/ DOWN frequency width setting for using other functions of UP/ DOWN. (It is enabled in
inverter software V1.4)

Frequency reference retention is active when parameter 11-58 is set to 1 and the frequency reference is
saved when power is lost and retrieved when power is restored.

*1: When 11-58 = 1 and the operation command is active, the output frequency will accelerate to the
previously stored frequency command.

*2: When 11-58 = 0 and the operation command is active, the output frequency will accelerate to the lower
limit of frequency reference (00-13).

03-0X =10: Acceleration/deceleration 1 selection

03-0X =30: Acceleration/deceleration 2 selection
Refer to the "multi-function digital input terminals select acceleration/ deceleration time” in Table 4.4.1 and
Figure 4.4.6.

03-0X =11: Acceleration/deceleration inhibition command (hold command)

When activated suspends the acceleration / deceleration operation and maintains the output frequency at
current level.

If 11-58 = 1, the frequency reference value is saved when the acceleration/deceleration inhibition
command is active. Deactivating the acceleration / deceleration inhibition command resumes acceleration
/ deceleration.

If 11-58 = 1, the frequency reference value is saved when the acceleration/deceleration inhibition
command is active and even when powering down the inverter.

Refer to Fig.4.4.18. for an example.

Power
Supply

ON OFF| ON

\ 4
—

Forward —
Run
Inhibit
ACC /DEC
Command

Frequency Fref 1
Reference

Fref

Fref 1

Output
Frequency Fref , *q

*2
>t

> <«
Hold Hold

Figure 4.4.18 Acceleration / deceleration inhibition command operation
*1. When 11-58 = 1, and acceleration / deceleration inhibit command is activated, the frequency reference
is stored even when powering down the inverter. When a run command is given (e.g. run forward) and the

acceleration / deceleration inhibit command is active, the inverter will accelerate to the previously stored
frequency reference.
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*2. When 11-58 = 0, and a run command is given and the acceleration / deceleration inhibit command is
active, the frequency reference and output frequency will remain at zero.

03-0X =12: Main/Alternative Run command Switching

Run command source is set by alternative run command (00-03) when function terminal is active. When
function terminal is set to 27 (Local/ Remote control selection), the priority will higher than the switch of
main/ alternative run command.

03-0X =13: Main/Alternative Frequency Command Switching

Frequency command source is set by alternative frequency command (00- 06) when function terminal is
active. When function terminal is set to 27 (Local/ Remote control selection), the priority will higher than the
switch of main/ alternative frequency command.

03-0X =14: Emergency stop (decelerate to zero and stop)
Refer to the "deceleration time of emergency stop" of parameter 00-26.

03-0X =15: External Baseblock Command (coast to stop)
Execute the base block command by the use of ON / OFF way of multi-function digital input terminal, and
prohibit the inverter output.

During run: When an external base block command is activated, the keypad displays "BBn BaseBlock
(Sn)", indicating the inverter output is turned off (n indicates the digital input number 1 — 6). Upon removing
the base block signal, the motor will run at the frequency reference. If speed seach from frequency
reference is active the inverter output frequency starts from the frequency reference and searches for the
coasting motor speed and continue to operate. If speed search is not active the output frequency starts at
OHz.

During deceleration: When an external base block command is activated, the keypad displays "BBn
BaseBlock (Sn)", indicating the inverter output is turned off (n indicates the digital input number 1 — 6).
Upon removing the base block signal, the motor is stopped or will coast to a stop and the inverter will
remains in the stop condition.

During acceleration: When an external base block command is activated, the keypad displays "BBn
BaseBlock (Sn)", indicating the inverter output is turned off (n indicates the digital input number 1 — 6).
Upon removing the base block signal, the motor will run at the frequency reference. If speed seach from
frequency reference is active the inverter output frequency starts from the frequency reference and
searches for the coasting motor speed and continue to operate. If speed search is not active the output
frequency starts at OHz.

Run
Command

External
Baseblock

! {Speeql search)

I
I
I
I
|
I
|
|
Output ! \/—:\
Frequency I BN .
: R

D «—— Coast to
Coast to stop
stop

Figure 4.4.19 External base block operation
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03-0X =16: PID control disable.

Note: The frequency will depend on parameter 00-05 (reference frequency) to determine the source of
frequency input. Refer to the descriptions of parameter 00-05 and 00-06 for details.

03-0X =17: Fault reset

The output becomes active when the inverter trips on a fault. Upon an inverter fault the inverter output will
turn off (base block) and the keypad displays the dedicated fault message.

When fault occurs, the following actions can be used to reset the fault:

1. Program one of the multi-function digital inputs (03-00 to 03-05) to 17 (reset fault) and active input.*

2. Press the reset key of the digital operator (RESET).*

3. Recycle power to the inverter. Important Note: If a run command is active during power-up, the
inverter will start running automatically.

* To reset an active fault the run command has to be removed.

03-0X =19: Speed Search 1 (from the maximum frequency).

03-0X =34: Speed Search 2 (from the frequency command).
Refer to the "speed search" function in the parameter group 7 (start/ stop control function).

03-0X =20: Energy saving enabled
Manual energy savings function is set with parameters 11-12 and 11-18.
For the manual energy saving operation refer to Figure 4.3.78.

03-0X =21: PID integral reset
03-0X =25: External fault

Activating the external fault input will turn off the inverter output and the motor will coast to a stop. The
keypad displays the external fault message “EFn Ext. Fault (Sn)”, where n is the input terminal number.

03-0X =27: Local / Remote selection.

Switch the inverter frequency reference source between Local (keypad) or Remote (control circuit
terminals or RS485). Use parameter 00-05 (Main frequency command source selection) and 00-02 (Run
command selection) to select the input source. When PID is enabled (10-03=XXX1), parameter 10-00
(target value source) is performed. If 23-00=1, make sure the setting value of parameter 23-04. If 23-00=2,
make sure the setting value of parameter 23-59 and 00-02.

Note: In 3-wire operation terminal S1 and S2 are reserved for run/stop operation and the Local / Remote
function can only be set to digital input terminals S3 to S6 (03-02 to 03-05).

Note: To switch between local and remote the inverter has to be stopped.

Input Mode Frequency Reference / Run/Stop Command Source

- Frequency reference and Run-Stop from keypad.

- LEDs SEQ and REF are off.

- When PID is enabled, REF indicator OFF presents PID target value is
set by the keypad.

- Frequency reference source selected by parameter 00-05 and
Run-Stop source selected by parameter 00-02.

OFF Remote - LEDs SEQ and REF are on.

- When PID is enabled, REF indicator ON presents PID target value is

set by the control terminal Al1.

ON Local
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03-0X =28: Remote mode selection

Switch between terminal source and communication (RS-422/RS-485) source for frequency reference and
operation command.

In Remote mode, indicators of SEQ and REF are on; you can use terminals Al1 and Al2 to control the
frequency command, and use terminals S1, S2 or communication terminal RS-485 to control the operation
command.

Input Mode Frequency Reference / Run/Stop Command Source

o - Frequency reference and run/stop command control via communication
ON Communication (RS-422/RS-485).

- Frequency reference source from Al1 / Al2 input (00-05=1) and

OFF Terminal Run-Stop command from terminals S1 / S2 (00-02=1).

(Set one of 03-00 to 03-05 = 27)

LCD Digital ON 10-03=xxx0B | Frequency Reference

( Local Mode) ! and
Operator W Run Command

- ~

- ~
- ~
P ~

OFF
Target Reference
and

10-03=xxx1B Run Command

RS - 422/485 ON

communications

( Remote Mode)

terminals OFF

. . ,—"/“/ I

Control circuit & :
|

| (Set one of 03-00 to 03-05 = 28 )

Figure 4.4.20 Remote mode operation selection

To switch the frequency reference and operation command input between communication RS-485 and
control terminals the following parameters have to be set:

1. 00-05=1 (use control terminal Al1 or Al2 as reference frequency source)
2. 00-02=1 (use control terminal S1 or S2 for operation command)
3. Set one of the digital input terminals (03-02 to 03-05) to 28 (Operation selection of remote mode)

03-0X =24: PLC Input

It is required to match Drive Link program. Ladder diagram is edited in the PLC program. When the
message output is conducted, this message will be sent to the inverter.

03-0X =26: 3-Wire Sequence (Forward/ Reverse Command)

When the digital input terminals (S3~S6) is set to 26, terminal S1 and S2 will become the run command
and stop command. Refer to Fig.4.4.2.

03-0X =29: Jog Frequency Selection

When 00-18 (Jog Frequency) is set up, the inverter depends on this frequency for command when it is ON.
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03-0X =30: Acceleration/ Deceleration Setting Command 2

When it is ON, the inverter will be active depends on the acceleration time 2 of 00-16 and deceleration time
2 of 00-17.

03-0X =31: Inverter overheat warning

When input is active the inverter displays warning message "OH2" and continues operation. Deactivating
the input reverts back to the original display. Warning message does not require resetting the inverter.

03-0X =33: DC braking

When input is active DC-Injection braking is enabled during start and stopping of the inverter.
DC Injection braking is disabled when a run or jog command is active.

Note: Either short-circuits braking command or DC braking command is selected. If these two modes are
both selected, SE02 error (DI Terminal Error) will occur.

Refer to the DC braking time diagram in Fig.4.4.21.

Run
Command
(or Jog command) OFF ON

A

DC injection 4 !
Braking
Command OFF ON
Output >t
Frequency

<— The larger of 01-08

01-08 1 or 07-06
(Fmin) V .
—
DC ! DC
injection injection
Brake Brake

Figure 4.4.21 DC braking timing diagram

03-0X =35: Timing function
Refer to the "time function" parameter 03-37 and 03-38.

03-0X =36: PID Soft start disable
Refer to the "PID Control" function of PID function parameter group 10.

03-0X =47: Fire mode (Foreced to operation mode)

When input is active disables all inverter warning and hardware (exclusive of SC) protections. This function
is commonly used in commercial applications where the inverter controls an exhaust fan and needs run to
destruction in case of a fire.

03-0X =48: KEB acceleration
When input is active enables KEB (Kinetic Energy Braking) during acceleration. Refer to the parameter
description of 11-47 and 11-48. Note: To enable set parameter 11-47 to a value greater than 0.

03-0X =49: Parameters write-in allowed
When input is active allows parameter to be changed.

Note: When none of the digital input terminals are set to function 49, parameter write-in protection is
controlled by parameter 13-06.

Input Parameter Save
ON Parameters Write Enabled
OFF Parameters Write Protected
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03-0X =50: Unattended Start Protection (USP)

When input is active prevents inverter from starting automatically when a run command is present at time
of power-up. Please refer to Fig.4.4.21a for more details.

Power
Supply !
|
|

Run . i
command | | !
T T T

Fault | 1
(Alarm) ' |
|

I

1

|

Fault

T
|
I
o —
1 1 : |
Reset ! ! : - t
) | [
vse ] L I
T : ; . t
R ] ‘
1 1 ! | [ MR Y
Ouput | b b T
Frequency | | | | o [ |
R B L1 ¢

e

o o
T _WhenUPSisonafter  yfipe alarm is cleared — If the RUN command

powerup, the UPS during RUN command, is already OFF at
warning will clear when the inverter output powerup, the inverter
the RUN command tums  rastarts automatically, ~ Output starts nomally.
off.

Figure 4.4.21a Unattended Start Protection
03-0X =53: 2-Wire Self Holding Mode (Stop Command).
Refer to the “2-wire operation with hold function” of parameter 00-02.
03-0X =54: Switch PID1 and PID2
It will switch PID1 to PID2 when PID2 is ON.
03-0X =55: RTC Time Enable

When 16-13 (RTC timer function) = 2 (DI setting) and RTC Time Enable is ON, RTC timer function is
enabled.

03-0X =56: RTC Offset Enable

When 16-30 (Selection of RTC Offset) = 2 (DI setting) and RTC Offset Enable is ON, the inverter will run
depending on RTC offset time setting (16-31).

03-0X =57: Forced Frequency Run

This function enables with the corresponding of parameter of 23-28 and the source of frequency command
of parameter 00-05 set to the value of 5 (PID given, namely the parameter of10-03 needs to be active).

When any one of the multi-function digital input terminal (S1~S6) is set to the value of 16 (the interdiction
of PID function), pump will not depend on feedback to do any PID output adjustment; simultaneously
another one is set to the value of 57 (forced frequency run) and inverter will have the frequency run setting
depending on the parameter of 23-28. Inverter will stop output when digital input terminals (S1~S6) are
removed.

This function is applied to inverter output being controlled by external pressure sensor (eg. differential
pressure switch) when pressure sensor disconnects.

03-0X =58: Run Permissive Function

When digital input terminal enables, inverter will stop via the set of parameter 08-30 after Run Permissive
Function function is active.
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03-0X =63: Switch to Tolerance Range of Constant Pressure 2

When using in PUMP mode (23-00=1), the tolerance range of constant pressure (23-09) will be used for
waking up the inverter. When digital input terminal enables, the tolerance range of constant pressure 2
(23-34) will be used.

03-0X =65: Short-circuit breaking

To stop inverter by turning on Short-circuit breaking with setting terminal. If executing run command or jog
command, short-circuit breaking command will erased and start to run. The following picture is short-circuit
breaking time process.

Note: Either short-circuits braking command or DC braking command is selected. If these two modes are
both selected, SEO2 error (DI Terminal Error) will occur.

Run

Command
(or Jog command) OFF ON

Short Circuit 4
Braking
Command OFF ON
Output >t
Frequency

>

<— The larger of 01-08

01-08 ‘ or 07-06
(Fmin) % s
—
Short I Short
Circuit Circuit
Brake Brake

03-0X =68: External Fault 2

« When an external fault occurs, the external fault 2 input terminal is turned on, the inverter will be turned
off and the motor will free run to stop.

+ If external input terminal S3 is set (03-02 = 68) as external fault, the message “EF3 Ext. Fault (S3)”
(EF3) will be displayed.

+ All six input terminals (S1 to S6) can be designated as external fault input.

03-0X =69: External Overload, Input Terminal is Normally Closed Switch.

- When external overload occurs, the external overload input terminal closed, the inverter will be turned
off and the motor will decelerate to stop.

+ If the external input terminal S5 is set (03-04 = 69) to external overload, “TOL Ext. OverLoad” message
will be displayed.

- To enable the external overload function, the fire mode must be enabled first (08-48 =1), only the
external input terminal S5 can be designated as External Overload Input.

+ Setting the external input terminal as External Overload will set the input terminal as the normally
closed, therefore, before setting the external overload function, do not set the operation command from
the external terminal, otherwise, it will cause unnecessary damage.

03- 08 (S1~S6) DI Scan Time

[0)] Scan Time 4ms

Range
g [1] Scan Time 8ms

Set the digital input CPU scan time. The digital input signal needs to be present for the minimum scan time
to qualify as an enabled command.

Note: For noisy environments select scan time of 8ms (results in a slower response time).
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03-09 Multi-function Terminal S1-S4 Type Selection
[xxx0b])] : S1 A contact [xxx1b] : S1 B contact

Range [xx0xb])] : S2 A contact [xx1xb] : S2 B contact
[x0xxb] : S3 A contact [x1xxb] : S3 B contact
[0xxxb] : S4 A contact [1xxxb] : S4 B contact

03-10 Multi-function Terminal S5-S6 Type Selection

Range [ xxx0b])] : S5 A contact [xxx1b] : S5 B contact
[ xx0xb) : S6 A contact [xx1xb] : S6 B contact

Parameter 03-09 and 03-10 selects the digital input type between a normally open and a normally closed
switch/contact.
Each bit of 03-09/03-10 presents an input :
03-09= 0 0 0 O 0 : normally open switch
s4 s3 s2 s1 1 : normally closed switch

0310= x x 0 O 0 : normally open switch
s6 s5 1 : normally closed switch

Example: S1 and S2 wired to a normally closed contact / switch set 03-09=0011.

Do not set the operation command parameter 00-02 to terminal control before setting the digital
input type. Failure to comply may cause death or serious injury.

03-11 Relay (R1A-R1C) Output
03-12 Relay (R2A-R2C) Output
03-20 Relay(R4A-R4C) Output *1
03-21 Photo-coupler(DO2-DOG) Output *1
03-39 Relay (R3A-R3C) Output

[0] : During Running
[1] : Fault Contact Output
[2] : Frequency Agree
[3] : Setting Frequency Agree (03-13£03-14)
[4] : Frequency Detection 1 (= 03-13 + 03-14)
[5] : Frequency Detection 2 (< 03-13)
[6] : Automatic Restart
[7) ~ [8]) : Reserved
[9] : Baseblock
[10] ~ [11] : Reserved
[12] : Over-Torque Detection
[13] : Current Agree
Range [14] : Mechanical Brake Control (03-17~18)
[15) ~ [17] : Reserved
[18] : PLC Status
[19] : PLC Control
[20] : Zero Speed
[21] : Inverter Ready
[22] : Undervoltage Detection
[23] : Source of Operation Command
[24] :Source of Frequency Command
[25] : Low Torque Detection
[26] : Frequency Reference Missing
[27] : Timing Function Output
[28] ~ [31] : Reserved
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[32]) : Communication Control Contacts

[33])] : RTC Timer 1

[34] : RTC Timer 2

[35]) : RTC Timer 3

[36]) : RTC Timer 4

[37] : Detection Output of PID Feedback Loss
[38] : Brake Release

[42] : Over-High Pressure

[43] : Over-Low Pressure

[44] : Loss of Pressure Detection

[45] : PID Sleep

[46] : Over-High Flow

[47] : Over-Low Flow

[48] : Shortage of Low Suction

[49] : Communication Error

[50] : Frequency Detection 3 (= 03-44+03-45)
[51] : Frequency Detection 4 (< 03-44)

[52] : Frequency Detection 5 (= 03-46+03-47)
[53] : Frequency Detection 6 (< 03-46)

[54] : Turn on short-circuit braking

[57] : Low Current Detection

[58] : Frequency Deceleration Detection

[59] : Overheat Detection

*1: The parameters are available when the I/O expansion card installed.
Default function Related parameter
Fault signal 03-11
During 03-12
Running
Szpifd 03-39
Figure 4.4.22 Multi-function digital output and related parameters
Table 4.4.6 Description of multi-function digital output
Function Control Mode
Value Name LCD Display Description viF |sLv|PM
SLV
0  [During Running Running  |ON: During running (Run Command is ON) O|lO0|O
Fault Contact ON: Fault contact output (except CF00 and
T loutput Fault CF01) 0 ©
Frequency ON: Frequency agree (frequency agree width
2 Agree Freq. Agree detection is set by 03-14) 0100
Setting Setting Freq ON: Outpu_t frequency = allowed frequency
3 |Frequency Adree detection level (03-13) + frequency OO0 | O
Agree 9 bandwidth (03-14)
Frequency .
4 Detection 1 Freq. Detect 1|ON: Output frequency = 03-13 + 03-14 oO|lO0|O
Frequency . - ) .
5 Detection 2 Freq. Detect 2|OFF: Output frequency = 03-13 + 03-14 oO|l0O|O
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Function

Control Mode

Value Name LCD Display Description viF |sLv|PM
SLV
6 Automatic Auto Restart |ON: the period of automatic restart O] 0| O
Restart
7~8 |Reserved Reserved |Reserved - - -
9 |Baseblock Baseblock |ON: During baseblock O|]0O0 | O
10~11 |Reserved Reserved |Reserved - - -
12 Over-T_orque Over Torque |ON: Over torque detection is ON O|O0|O
Detection
13 |Current Agree |Current Agree|ON: Output current > 03-15 O] 0| O
Mechanical Mechanical |ON: Mechanical brake rel fi
14 Brake Control Brak | . VlecCl anlc.a rake re ease. requency 0 1) 0
rake Control |oFF: Mechanical brake operation frequency
(03-17~03-18)
15~17 |Reserved Reserved |Reserved - - -
18 |PLC status PLC ON: when 00-02 is set to 3 (PLC operation ololo
statement command source)
19 |PLC Control ContFr)oLICI;rom ON: Control from PLC O|0O0|O
20 |zero Speed Zero Speed ON: Output frequer?cy < Minimum output ololo
frequency (Fmin)
21 |Inverter Ready Ready ON: Inverter ready (after poweron,nofaults) | O | O | O
29 Undervoltage Low Volt |ON: DC bus voltage = < Low-voltage warning ololo
Detection Detected detection level (07-13)
Source. of Run Cmd |ON: Operation command from LED digital
23 |Operation OO0 | O
Status operator (local mode)
Command
Source of Freq Ref |ON: Reference frequency from LED digital
24  |Frequency oO|O|O
C Status operator (local mode)
ommand
25 Low Tgrque Under Torque |ON: Low-torque detection is ON O] 0| O
Detection
Frequency
26 |Reference Ref. Loss. |ON: Reference frequency loss 0|0 | O
Missing
Timina Function Set time function parameter to 03-37 and
27 out ﬁ Timer Output |03-38 » and the time function input is set by O] 0| O
P parameter from 03-00 and 03-05
28~31 |Reserved Reserved |Reserved - - -
Communication Control
32 |Control ON: DO is set by communication control. 0|0 | O
From Comm
Contacts
ON: 16-36 (RTC Speed Selection) selects
33 |RTC Timer 1 RTC Timer 1 [Timer 1 and 16-32 (Source of Timer 1) is OO0 | O
active in the set time.
ON: 16-36 (RTC Speed Selection) selects
34 |RTC Timer 2 RTC Timer 2 |Timer 2 and 16-33 (Source of Timer 2) is O|]0O0 | O
active in the set time.
ON: 16-36 (RTC Speed Selection) selects
35 |RTC Timer 3 RTC Timer 3 |Timer 3 and 16-34 (Source of Timer 3) is O|]0O0|O
active in the set time.
ON: 16-36 (RTC Speed Selection) selects
36 |RTC Timer4 RTC Timer 4 |Timer 4 and 16-35 (Source of Timer 4) is O] 0| O
active in the set time
Detection
37 |Output of PID PID Fbk Loss |ON: PID Feedback Loss OO0 ]| O

Feedback Loss
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Function Control Mode
Value Name LCD Display Description viF |sLv|PM
SLV
38 |Brake Release |Brake Relase |ON: Brake Release X 10| X
-High
42 |OverHi High PSI  |ON:High PSI Warning/Fault o x| x
Pressure
Over-L
43 | 2VerEOwW Low PSI  |ON: Low PSI Warning/Fault o x| x
Pressure
Loss of
44  |Pressure Fb PSI ON: Fb PSI Fault O X | X
Detection
45 |PID Sleep PID Sleep |ON: During PID Sleep O|0O0]| O
46 |Over-High Flow | Over GPM |ON: Over GPM Warning/Fault O|0O0|O
47 |Over-Low Flow Low GPM |ON: Low GPM Warning/Fault O|]0O0 | O
hort fL
4g |ShortageofLowl o Suction [ON: Low Suction Warning/Fault o|lo|o
Suction
C icati
49 E:)rr:rmunlca on RS-485 Err. |ON: Communication Error Warning o|lO|O
Frequency ON: output frequency > 03-44 > Hysteresis
50 Detection 3 Freq. Detect 3 range :03-45 0]0|0
Frequency OFF: output frequency > 03-44 » Hysteresis
51 Detection 4 Freq. Detect 4 range :03-45 Olo| o
Frequency ON: output frequency > 03-46 > Hysteresis
52 Detection 5 Freq. Detect 5 range :03-47 ololo
Frequency OFF: output frequency > 03-46 » Hysteresis
Freq. Detect
53 Detection 6 req. Detect 6 range :03-47 010160
Turn on
54  |short-circuit SC Brk ON: Turn on short-circuit breaking X | X | o
braking
Low Current Low Current |ON: Output Current < 03-48 Low current
57 ) : O|0O0]|O
Detection Detect detection level
Frequency ON: Output Frequency < Frequency
58 |Deceleration Freq. Decel to Command — parameter 03-14 in o|lo|o
Detection deceleration
: ON: Heat Sink Fin Temperature >08-46,
59 |OH Detection OH Detect hysteresis Zone 08-47 010|0

03-1X=0: During Running

OFF

Run command is OFF and the inverter is stopped.

ON

Run command is ON or output frequency is greater than 0.

03-1X=1: Fault contact output

Output is active during fault condition.
Note: Communication error (CF00, CF01) do not activate the fault contact.

03-1X=2: Frequency Agree

Output is active when the output frequency falls within the frequency reference minus the frequency

detection width (03-14).
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03-1X=3: Setting Frequency Agree

Output is active when the output frequency falls within the frequency detection width (03-14) of the set
frequency detection level (03-13).

03-1X=4: Frequency detected 1

Output is active when the output frequency rises above the frequency detection level (03-13) + frequency
detection width (03-14) and deactivates when the output frequency falls below frequency detection level
(03-13).

03-1X=5: Frequency detected 2

Output is active when the output frequency is below the frequency detection level (03-13) + frequency
detection width (03-14) and turns off when the output frequency falls below frequency detection level.

Refer to parameter group 03 for frequency detection function.

03-1X=6: Automatic restart.

Output is active during an auto-restart operation.

03-1X=9: Baseblock (B.B.)

Output is active when the inverter output is turned off during a Baseblock command.
03-1X=12: Over torque detected (Normally Open)

Output is active during an over torque detection see parameters 08-13 ~ 08-16.
03-1X=25: Low torque detected (Normally Open)

Output is active during low torque detection see parameters 08-17 ~ 08-20.
03-1X=13: Current Agree

When the output current is larger than that in 03-15 and its duration is higher than that in 03-16, this
function will be ON.

03-1X=18: PLC status (setting =18)

Output is active when operation command parameter (00-02) is set to 3: PLC Control.
03-1X=19: PLC control contact

Output is controlled by the PLC logic

03-1X=20: Zero-speed

Output is active during zero-speed

Active | Output frequency >=minimum output frequency (01-08, Fmin)

Off Output frequency is <=the minimum output frequency
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Output
Frequency

01-08(Fmin)

Zero
Speed ;
OFF ON

Figure 4.4.23 Zero-speed operation
03-1X=21: Inverter Ready
Output is active when no faults are active and the inverter is ready for operation.
03-1X=22: Undervoltage Detection
Output is active when the DC bus voltage falls below the low voltage detection level (07-13).
03-1X=23: Source of operation command

Output is active in local operation command.

Remote mode:
00-02 =1 or 2, or any one of the multi-function digital input terminals (S1 to S6) set to

OFF function 5 (LOCAL / REMOTE control) is OFF.
SEQ LED of the keypad is ON.
Local mode:
ON 00-02 = 0, or any one of the multi-function digital input terminals (S1 to S6) set to

function 5 (LOCAL / REMOTE control) is active.
SEQ LED of the keypad is OFF.

03-1X=24: Source of frequency command

Output is active in local frequency command.

Remote mode:
00-05 =1 or 2, or any one of the multi-function digital input terminals (S1 to S6) set to

OFF function 5 (LOCAL / REMOTE control) is OFF.
REF LED of the keypad is ON.
Local mode:
ON 00-05 = 0, or any one of the multi-function digital input terminals (S1 to S6) set to

function 5 (LOCAL / REMOTE control) is active.
REF LED of the keypad is OFF.

03-1X=26: Frequency reference missing

Output is active when the frequency reference is lost. When parameter 11-41 is set to 0 the inverter will
decelerate to a stop. When parameter 11-41 is set to 1 operation will continue at the value of parameter
11-42 times the last know frequency reference.

03-1X=27: Time function output

Output is controlled by timer function see parameter 03-37 and 03-38.
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03-1X=32: Communication control contacts

Output is active when communication control is active.

03-1X=37: Detection Output of PID Feedback Loss
When PID feedback loss occurs (refer to parameters setting 10-11~10-13), this function will be ON.

03-1X=38: Brake Release

When this function is ON, Break release is enabled. Refer to parameters descriptions of 03-41~03-42.
03-1X=42: Over-High Pressure

Refer to the setting of parameters 23-12~23-14 for the warning / fault.

03-1X=43: Over-Low Pressure

Refer to the setting of parameters 23-15~23-17 for the warning / fault.

03-1X=44: Loss of Pressure Detection

Refer to the setting of parameters 23-18~23-19 for the warning / fault.

03-1X=45: PID Sleep

PID sleep will be informed.

03-1X=46: Over-High Flow

Refer to the setting of parameters 23-48~23-50 for the warning / fault.

03-1X=47: Over-Low Flow

Refer to the setting of parameters 23-51~23-53 for the warning / fault.

03-1X=48: Shortage of Low Suction

Refer to the setting of parameters 23-54~23-58 for the warning / fault.

03-1X=49: RS-485 communication error

When RS-485 communication error, the output terminal is closed, please refer to the description of
09-06~09-07.

03-1X=54: Turn on short-circuit braking
Output terminal is closed when Turning on short-circuit braking

03-1X=57: Low Current Detection
When output current = 03-48, the relay is active.

03-1X=58: Frequency Deceleration Detection
When output frequency < frequency command- 03-14 in deceleration, the relay is active.

03-1X=59: Over Temperature Detection
The Heat Sink Temperature > 08-46, the relay is active, the Magnetic Hysteresis Zone is set by 08-47.

03-13 Frequency Detection Level
Range [0.0~599.0] Hz

03-14 Frequency Detection Width
Range [0.1~25.5) Hz

03-44 Frequency Detection Level 2
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Range

[0.0~599.0] Hz

03-45 Frequency Detection Width 2
Range [0.1~25.5] Hz

03-46 Frequency Detection Level 3
Range [0.0~599.0] Hz

03-47 Frequency Detection Width 3
Range [0.1~25.5] Hz

03-50 Frequency Detection Level 4
Range [0.0~599.0] Hz

03-51 Frequency Detection Level 5
Range [0.0~599.0] Hz

03-52 Frequency Detection Level 6
Range [0.0~599.0] Hz

Frequency Detection Level: set the multi-function output terminals R1A-R1C, R2A-R2C or R3A-R3C
(03-11, 03-12 or 03-39) to the output frequency detection signal. Set frequency and output frequency
detection 1 and 2.

The time charts for the Frequency Agree Detection operation are shown in the following Table 4.4.7.

Table 4.4.7 Frequency Detection Operation

Function

Detection operation of frequency confirmation

Description

Frequency
agree

Freq

Output
Reference

Frequenc
v T o03-14

FWD

time

REV

Frequenc

y 03-14 T
Agree
Signal

ON ON

Freq
Reference

time

Output is active when the output
frequency falls within the
frequency reference minus the
frequency detection width
(03-14).

Any of the digital outputs function
(03-11, 03-12 or 03-39) can be
set to 2 (Frequency agree).

Set frequency
agree

Output

uency \ T
FWD L

Setting

AN

Frequency
Agree
Signal

OFF | ON ON

time

Output is active when the output
frequency falls within the
frequency detection width (03-14)
of the set frequency detection
level (03-13).

Any of the digital outputs function
(03-11, 03-12 or 03-39) can be
set to 3 (Set frequency agree)

Frequency
Deceleration
Detection

Output e \L Freq Reference
Frequency T 03-14

FWD

time

REV

Frequency
Decelerate T *

Singal Freq Reference

OFF ON OFF

03-14 gy R

ON

time

Signal of frequency deceleration
is ON when output frequency is
out of the range between
frequency reference minus
frequency detection width (03-14)
Any of the digital outputs function
(03-11, 03-12 or 03-39) can be
set to 58 (Frequency
Deceleration Detection)
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Function

Detection operation of frequency confirmation

Description

Output
frequency
detection 1

Output
Frequenc
y

Output
Frequency
Detection
1

Signal

03-14

03-13

03-13

T

ON

03-14
03-13 - 7

L 03-13

ON

time

time

Output frequency detection 1
signal is ON in acceleration when
the output frequency rises above
the frequency detection level
(03-13) + frequency detection
width (03-14).

Output frequency detection 1
signal is OFF in deceleration
when the output frequency
declines to the frequency
detection level 4 (03-50).

Any of the digital outputs function
(03-11, 03-12 or 03-39) can be
set to 4 (Output frequency
detection 1).

Output
frequency
detection 2

Output
Frequenc
y

Output
Frequency
Detection

2
Signal

03-14

03-13

03-13

ON

OFF

03-14
03-13 N 7

L 03-13

ON

ON

time

time

Output frequency detection 2
signal is OFF in acceleration
when the output frequency rises
above the frequency detection
level (03-13) + frequency
detection width (03-14).

Output frequency detection 2
signal is ON in deceleration when
the output frequency declines to
the frequency detection level 4
(03-50).

Any of the digital outputs function
(03-11, 03-12 or 03-39) can be
set to 5 (Output frequency
detection 2).

Output
frequency
detection 3

Output
Frequenc
y

Output
Frequency
Detection

Signal

03-45

03-44

03-44

ON

03-45
03-44 N 7

L 03-44

ON

time

time

Output frequency detection 3
signal is ON in acceleration when
the output frequency rises above
the frequency detection level 2
(03-44) + frequency detection
width 2 (03-45).

Output frequency detection 3
signal is OFF in deceleration
when the output frequency
declines to the frequency
detection level 5 (03-51).

Any of the digital outputs function
(03-11, 03-12 or 03-39) can be
set to 50 (Output frequency
detection 3).

Output
frequency
detection 4

Output
Frequency

Output
Frequency
Detection 4
Signal

03-45

ON

OFF

03-45
03-44 N 7

L 03-44

ON

OFF

ON

time

time

Output frequency detection 4
signal is OFF in acceleration
when the output frequency rises
above the frequency detection
level 2 (03-44) + frequency
detection width 2 (03-45).

Output frequency detection 4
signal is ON in deceleration when
the output frequency declines to
the frequency detection level 5
(03-51).

Any of the digital outputs function
(03-11, 03-12 or 03-39) can be
set to 51 (Output frequency
detection 4).
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Function

Detection operation of frequency confirmation

Description

Output
frequency
detection 5

Output
Frequency

Output
Frequency
Detection 5
Signal

03-47

03-46

T

OFF

ON

time
L{— 03-46

OFF

ON

time

Output frequency detection 5
signal is ON in acceleration when
the output frequency rises above
the frequency detection level 3
(03-46) + frequency detection
width 3 (03-47).

Output frequency detection 5
signal is OFF in deceleration
when the output frequency
declines to the frequency
detection level 6 (03-52).

Any of the digital outputs function
(03-11, 03-12 or 03-39) can be
set to 52 (Output frequency
detection 5).

Output
frequency
detection 6

Output
Frequency

Output
Frequency
Detection 6
Signal

03-47

03-46

ON

time
03-47 i
03-46 7 03-46

ON

ON
time

Output frequency detection 6
signal is OFF in acceleration
when the output frequency rises
above the frequency detection
level 3 (03-46) + frequency
detection width 3 (03-47).

Output frequency detection 6
signal is ON in deceleration when
the output frequency declines to
the frequency detection level 6
(03-52).

Any of the digital outputs function
(03-11, 03-12 or 03-39) can be
set to 53 (Output frequency
detection 6).
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03-15 Current Agree Level

Range [0.1~999.9] A

03-16 Delay Time of Current Agree Detection
Range [0.1~10.0] Sec

03-53 Current Agree Level 2

Range [0.0~999.9] A

Note: The Maximum Value of 03-53 will be limited by Setting Value of 03-15

» 03-11=13: Relay is active when output current is larger than that in 03-15.

» 03-15: The suggested setting value is 0.1~ the motor rated current.

» 03-16: The unit of the setting value (0.1~10.0) is second. In addition, when the Output Current is <
03-53, the delay time of relay signal from ON to OFF is 100ms (constant).

Timing Diagram:

100%

| Load current

0315, L N
l
03-53- /- i NC
I I [
| B .
I [ [ . VT
} I‘ 03-16 } } Fixed
| | 100msec
% »ﬁ%i
|
03-11 |
Relay | ON
|
03-48 Low Current Detection Level
Range [0.1~999.9] A
03-49 Low current Detection Delay Time
Range [0.00~655.34)] Sec

> 03-11 =57: Relay is active when output current is lower than that in 03-48.

» 03-48: Setting value: 0.1~999.9; when it is 0.0, function of low current detection is disabled.

» 03-49: Setting value: 0.00~655.35 (unit: sec); when the current is continuously lower than the setted
value of parameter 03-48 within the setted time of parameter 03-49, the relay is enabled. The delay
time of relay signal from ON to OFF is 100ms (constant).
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Timing Diagram:

100%4A
| Load Current
|
03-48___:___||_ -
| (| |
| |
[ |
| 1| | |
I (B | |
} } ] | ] »
| | I | [ T
| I ([ | |
| I ([ | |
| | 1| | |
I | | |
l ! 1 ] ]
Operation [ L ' '
Command : ON : : : :
_I‘ | I -
03-49 | —| |- The continuous time set
l'* """" > by parameter 03-49 is not
03-11 | ON Constant reached, the relay is
Relay | 100msec disabled.
03-17 Setting of Mechanical Brake Release Level
Range 0.00~599.00 Hz
03-18 Setting of Mechanical Brake Operation Level
Range 0.00~599.00 Hz

When 03-11=14,

Relay output starts at acceleration if the output frequency reaches the mechanical brake release level
(03-17).

Relay output stops at deceleration if the output frequency reaches the mechanical brake operation level
(03-18).

When 03-17<03-18, timing diagram is as follows:

Hz &

03-18
03-17

-y

STOP

RUN |

OperationJ

03-11=14 ON OFF
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When 03-17203-18, timing diagram is as follows:
Hz 4

0317 b———f - ——————————
03-18 - — —: ————————————— |
| ! .
! i T
OperationJ : RUN | : STOP
, |
03-11=14 ON OFF
03-19 Relay (R1A-R3C) Type
[xxx0b] : R1A normally open [xxx1b] : R1A normally close
[xx0xb] : R2A normally open [xx1xb] : R2A normally close
Range [x0xxb] : R3A normally open [x1xxb] : R3A normally close
[x0xxb] : R4A normally open [x1xxb] : R4A normally close *1
03- 29 Photo-coupler Output Selection (D0O2-DOG) *1
Range [ xx0xb] : Photo-coupler 2 A Contact [xx1xb] : Photo-coupler 2 B Contact

*1: The parameters are available when the I/O expansion card installed.

Parameter 03-19 selects the digital output type between a normally open and a normally closed contact.
Each bit of 03-19 presents an output :

0319= 0 0 0 O 0: normally open contact
R3 R2 R1 1: normally close contact

Example: R1 normally closed and R2 normally open contact set 03-19=x001b.

03- 27 UP/DOWN Frequency Hold/ Adjust Selection

[0]) : Keep UP/DOWN frequency when stopping.
[1] : Clear UP/DOWN frequency when stopping.
[2] : Allow frequency UP/DOWN when stopping.
[3] : Refresh frequency at acceleration.

Range

03-27=0: When the run command is removed the UP/DOWN frequency reference before deceleration is
stored. The next time the run command is applied the output frequency will ramp up to the previously stored
frequency reference.

03-27=1: When the run command is removed the UP/DOWN frequency reference command is cleared (set
to 0). The next time the run command is applied the output frequency will start at 0.

03-27=2: UP/DOWN command is active when run command is not active.

03-27=3: Keep the state of frequency command not to be cleared. When Run Command re-sends, press
UP/DOWN key before the run frequency reaches the frequency command, press UP/ DOWN key, then:

- When 03-40 = 0, Frequency Command is set by Run Frequency.

- When 03-40-0, Frequency Command is set by the values of Run Frequency plus the setting frequency
of 03-40.
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03- 30 Pulse Input Selection *1

[0] : Common Pulse Input

Range [1] : PWM (Pulse Width Modulation)

*1: It is new added in inverter software V1.4.
There are two modes in pulse input selection:
03-30=0: Common Pulse Input

Pulse Input (PI) = the selected frequency divided by pulse input scaling (set by 03-31), corresponding to
the maximum output frequency of motor 1 (01-02).

Note: Monitor parameter 12-79 (pulse input percentage) displays the proportional relationship between
input signal and 03-31 (pulse input scaling).

03-30=1: PWM (Pulse Width Modulation)
It is required to input the correct frequency.

PWM= posedge pulse time divided by previous pulse time period, corresponding to the maximum output
frequency of motor 1 (01-02).

Note: Monitor parameter 12-79 (pulse input percentage) displays the proportional relationship between
the positive edge of input signal and time period.

Note: Tolerance range of pulse time period in PWM modes is £12.5%. If it is over than the range, it is
inactive.

Diagram of pulse input selection:

03-30=0 o
Normal Mode T-Period
Y v
Sample Pl
Pulse train
1
Frequency = ———
T:Period
Frequency
Pulse Input Command = x 100%(01-02)
Scaling factor
(using 03-31)
03-30=1 D
PWM Mode T:Period T1:Period
Y 4 v v
Sample
Pulse train PI
T1:Period
Pulse Input Command = ——— x 100%(01-02)
T:Period
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03-31 Pulse Input Scaling

Range [50~32000) Hz

Pulse input scaling, 100% = Maximum pulse frequency.

03- 32 Pulse Input Gain

Range [0.0~1000.0] %

Target value (03-03) in % = Pulse input frequency scaled to 100% based on maximum pulse frequency
(03-31) times the gain (03-32) + bias (03-33).

03-33 Pulse Input Bias

Range [-100.0~100.0] %

Target value (03-03) in % = Pulse input frequency scaled to 100% based on maximum pulse frequency
(03-31) times the gain (03-32) + bias (03-33).

03-34 Pulse Input Filter Time

Range [0.00~2.00])] Sec

* Refer to Fig.4.4.24 for the pulse input specification.

Gain and Bias

Filter Scaling 0332 %
Juey 1 1 23-45=2
O > » 0333 ¢ ——»PID Feedback
Pulse 1+8T K AR
train T: Pulse input filter K: Scaling factor 0%  100%

time (using 03-34)  (Using 03-31)

Figure 4.4.24 Pulse input adjustment

Set Pulse Input Setup as Flow Meters Input

Set parameter 23-45 (Given Modes of Flow Meters Feedback) to 2 (Pulse Input) to use the pulse input
terminal Pl as the flow meters input. Refer to the description of parameter group 23 for details. Next set the
pulse input scaling (03-31), enter the pulse input frequency to match the maximum output frequency.
Adjust the pulse input filter time (03-34) in case interference or noise is encountered.
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03- 37 Timer ON Delay (DI/DO)
Range [0.0~6000.0] Sec
03-38 Timer OFF Delay (DI/DO)
Range [0.0~6000.0] Sec

Enable the timer function be setting one of multi-function input parameters 03-00~03-05 (S1 to S6) to 35
(timer function input) and one of multi-function output parameters 03-11, 03-12, 03-39 (R1A-R1C to R3A-
R3C) to 27 (timer function output).

The timer function can be used to implement a timer relay. Use timing parameter 03-37 and 03-38 to set
the timer ON / OFF delay.

Timer output is turned ON when the multi-function timer input is ON for the time specified in parameter
03-37.

Timer output is turned OFF after the multi-function timer input is OFF for the time specified in parameter
03-38.

Timing example:

Timer input function [ ON |_| |_| |_| ON |_| |_|
L

Timer output function [

|
|
|
|
:
ON|
|
T
|
|

ON
| | | |
03-37 03-38 03-37 03-38

03-40 Up/down Frequency Width Setting *

Range [0.00~5.00]) Hz

*1: It is new added in inverter software V1.4.

For example: Set terminal S1: 03- 00=[ 8)(Up Frequency Increasing Command), $S2:03- 01=[9)(DOWN
Frequency Decreasing Command) and 03- 40= [ A] Hz.

Mode1: When 03-40 is set to OHz, it will maintain the original up/down function, shown as Fig. 4.4.20.
Mode2: When 03-40 is not set to OHz and terminal conduction time is lower than 2 sec, conducting one
time leading to frequency variation /A\Hz (setting frequency by 03-40) -
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Hz A

Upper limt - - - - ———— — — — — — — —
of frequency Real Output
reference Frequency

Lower limit
of frequency
reference

|
[

Terminal S1 W 'ﬁl m

Terminal S2 W W m

Mode3: When 03-40 is not set to OHz and terminal conduction time is larger than 2 sec, frequency
variation depends on acceleration/ deceleration.

Ty

Setting Frequency
(Hz) A

Upper limit
of frequency

reference Real Output

Frequency

Lower limit
of frequency
reference

y-

2Sec

2Sec

Terminal S1 ON |

Terminal S2 OFF | ON

Notes:
A\H1: setting frequency increment in acceleration, t1: terminal conduction time in acceleration,
A\H2: setting frequency increment in deceleration, t2: terminal conduction time in deceleration.

Upper Limit Frequency
Accelerati on Time 2

AH1= x Terminal Conduction Time (i1)

Upper Limit Frequency
Decelerati on Time 2

AH2 =

x Terminal Conduction Time (t2)
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03-41 Torque Detection Level *1

Range [0~150]) %

03-42 Delay Time of Braking Action *1

Range [0.00~65.00) Sec

*1: It is new added in inverter software V1.4,

Function of Brake Release:

It requires function of frquecny agree to use, shown as the following figure.

When output frequency is larger than frequency detection level (03-13) and output torque is larger than

torque detection level (03-41) during Inverter operation, it will delay braking action delay time (03-42) and
then release brake.

Motor Speed
(Output Frequency)
Output Freq.> 03-13 Output Freq.< 03-13
. or
and
Output Torque > 03-41 Output Torque < 03-41
y \ [

DO 03-110 03-120 03-28
set 38 Brake Rel

—> — —> [
03-42 03-42
Brake Release delay time Brake Release delay time

It is also recommended to be with the use of start and stop frequency locked function (11-43~11-46),
shown as the following figure:

Motor Speed
(Output Frequency)

Output Freq.> 03-13 Output Freq.< 03-13
and or
Output Torque > 03-41 Output Torque < 03-41
11-43 ) 11-45
; — .

11-44 11-46

DO 03-1101 03-120
03-39 set 38
Brake Release

—> — —> «——
03-42 03-42
Brake Release delay time Brake Release delay time
03-43 UP/DOWN Acceleration/ Deceleration Selection

[0]) : Acceleration/Deceleration Time 1

Range [1]) : Acceleration/Deceleration Time 2

Calculate the acceleration/ deceleration time of frequency command by switch the function of UP/DOWN
from parameter 03-43. Ex: AH1 (set frequency increment at acceleration) and AH2 (set frequency
increment at deceleration).
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Ex1:

® 03-43=1(Acceleration/ Deceleration Time 2)
® Acceleration/ Deceleration Time 1 > Acceleration/ Deceleration Time 2

A
Upper Limit of I
Frequency [~ -~~~ -~ "7k~ I L—pl UP/DOWN
Reference A H1 IAHZ e | Command Slope

/ Frequency
|

Lower Limit of
Frequency
Reference

A\ H2

L
T
N

Upper Limit of
Frequency
Reference

Output
Frequency

Lower Limit of
Frequency
Reference

\

2Sec

-«
2Sec

Terminal $1 Lasting ON

Terminal S2 OFF Lasting ON

Notes:

AH1: Frequency augmentation setting in acceleration, t1: Terminal conduction time in acceleration

AH2: Frequency augmentation setting in deceleration, t2: Terminal conduction time in deceleration
t3: Acceleration time in output

AH3: Output frequency augmentation in acceleration, t4: Deceleration time in output

AH4: Output frequency augmentation in deceleration

_ Upper limit Frequency

AH1 . _ x t1 AH3 = Upper Limit Frequency <13
Acceleration Time 2 Accelerati on Time 1
Upper limit Frequenc imi
AH2 = PP _ q y 12 AH4 = Upper lel.t Frequency <ta
Deceleration Time2 Decelerati on Timel
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Ex2 :

® 03-43=1(Acceleration/ Deceleration Time 2)
® Acceleration/ Deceleration Time 1 < Acceleration/ Deceleration Time 2

Upper Limit

Frequency [~~~ — — 7 ! U -
reference /A\Hz

|

¢ t1 » I

Lower Limit J :
|

|

|

UP/DOWN
Command Slope
Frequency

A\ H2

Frequency
reference

Upper Limit
Frequency
reference

Ollltput
Frequency

Lower Limit
Frequency

|
|
|
reference :

\

| 2Sec < >
[ ' 2Sec

Terminal S1 Lasting ON

OFF

Terminal S2 OFF Lasting ON

Notes:

AH1: Frequency augmentation setting in acceleration t1: Terminal conduction time in acceleration

AH2: Frequency augmentation setting in deceleration t2: Terminal conduction time in deceleration
t3: Acceleration time in output

AH3: Output frequency augmentation in acceleration, t4: Deceleration time in output

AH4: Output frequency augmentation in deceleration

_ Upper limit Frequency

AH1

x t1 Upper Limit Frequency “t

— AH3 = 3
Accele!’at_lon Time 2 Accelerati on Time 1

AH 2 = UPper limit Frequency «t2  ap4 . Upper Limit Frequency .,
Deceleration Time2 Decelerati on Timel
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Group 04 External Analog Input and Output Parameters

04- 00 Al Input Signal Type
[0]) : Al1 0~10V Al2 0~10V
[1]) : A1 0~10V Al2 4~20mA
Range [2]) : Reserved
[3]) : Reserved
[4]) : A1 4~20mA Al2 0~10V
[5]) : A1 4~20mA Al2 4~20mA
04- 09 Al Input Signal Type on I/O expansion card *1
[0]) : AI3 0~10V
Range [1]) : AI3 -10~10V
[2]) : AI3 4~20mA
04- 01 Al1 Signal Scanning and Filtering Time
Range {0.00"'2.00] Sec
04- 02 Al1 Gain
Range {0.0""1000.0] %
04- 03 Al1 Bias
Range {-100""100.0] %
04- 04 Al negative Characteristics
Range [0]) : Disable
[1])] : Enable
04- 05 AI2 Function Setting
04-10 Al3 Function Setting *1
[0] : Auxiliary Frequency
[1] : Frequency Reference Gain
[2] : Frequency Reference Bias
[3]) : Output Voltage Bias
[4]) : Coefficient of Acceleration and Deceleration Reduction
[5] : DC Braking Current*
[6] : Over-Torque Detection Level
[7] : Stall Prevention Level During Running
Range [8] : Frequency Lower Limit
[9] : Jump Frequency 4
[10] : Added to Al1
[11] : Positive Torque Limit
[12] : Negative Torque Limit
[13] : Regenerative Torque Limit
[14] : Positive / Negative Torque Limit
[15] : Reserved
[16] : Torque Compensation
[17] : Reserved
04- 06 Al2 Signal Scanning and Filtering Time
Range [0.00~2.00] Sec
04- 07 Al2 Gain
Range [0.0~1000.0] %
04- 08 Al2 Bias
Range [-100.0~100.0) %
04- 21 Al3 Signal Scanning and Filtering Time *1
Range [0.00~2.00] Sec
04- 22 Al3 Gain 4
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Range [0.0~1000.0] %

04- 23 Al3 Bias *1

Range [-100.0~100.0) %

*1: The parameters are available when the /O expansion card installed.

For Standard H & C type:

Refer to the followings for the details of parameter 04-00 (Al input signal type)
Al2=0~10V, Set 04-00=0, tune SW2 on the control board ro V.

Al2=0~20mA, Set 04-00=0, tune SW2 on the control board to I.

Al2=4~20mA, Set 04-00=1, tune SW2 on the control board to I.

Al2=2~10V, Set 04-00=1, tune SW2 on the control board to V.

For Enhanced E & G type:

Refer to the followings for the details of parameter 04-00 (Al input signal type)
Al1=0~10V, Set 04-00=0 or 1, tune SW3 on the control board to V.
Al1=4~20mA, Set 04-00=4 or 5, tune SW3 on the control board to I.
AlI2=0~10V, Set 04-00=0 or 2 or 4, tune SW4 on the control board to V
Al2=4~20mA, Set 04-00=1 or 3 or 5, tune SW4 on the control board to I.

For 1/O expansion card:

Refer to the followings for the details of parameter 04-09 (Al input signal type)
AI3=0~10V, Set 04-09=0, tune SW7 on the I/O expansion card to V.
AlI3=-10~10V, Set 04-09=1, tune SW7 on the I/O expansion card to V.
Al3=4~20mA, Set 04-09=2, tune SW7 on the 1/O expansion card to I.

(1) Analog Input Level Adjustment Al1, Al2, Al3 (04-02, 04-03, 04-04, 04-07, 04-08, 04-22, 04-23)
Each analog input Al1and Al2 has a separate gain and bias parameter associated with it.
Analog input signal Al1 can be adjusted with parameter 04-02 and 04-03; Analog input signal Al2 can

be adjusted with parameter 04-07 and 04-08, Analog input signal Al3 can be adjusted with parameter
04-22 and 04-23. Refer to Fig.4.4.25.

O 10V Related

0-10V Parameters

O Al1

04-02 (Gain)
04-03 (Bias)

Sw2 -:I O Al2 04-00 (Level Selection)
4 - 20mA 04-05 (Function Selection)
04-07 (Gain)
04-08 (Bias)

Figure 4.4.25 Analog inputs and related parameters (For Standard H & C type)
Gain setting: Sets the level in % that corresponds to a 10V or 20mA signal at the analog input.
Bias setting: Sets the level in % that corresponds to a 0V or 4mA signal at the analog input.

Use both gain and bias setting to scale the input signal.
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Frequency Frequency
Reference Reference
A

A

200% F—-——-—--+7i
| in 0,
/é__:_/ Gain: 200%

100% |- Gain: 100% ias = Negati
L ias = Negative
! Terminal __ Terminal

|
|
> I »
-10v Y 10V Al1AI2 -10V 110V AlLALR2

(4mA) (20mA) analog input (20mA) analog input

Bias = positive
+100% Bias = 0%

-200% 100%

(a) (b)

Gain Bias
Figure 4.4.26 Gain and bias operations (for frequency reference signal)
04-04 (Al negative characteristics)
Through the following figure negative characteristics diagram find out the Al Input 10V, -10V, or 20mA

input relative frequency reference to be used for the ratio of maximum output frequency (set the maximum
output frequency 01-02 to 100%), the ratio will be presented in reverse.

100%

\ 4

10V 0% oV 10V
(4mA)  (20mA)
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(1) Al1 signal filtering time (04-01)
(2) Al2 signal filtering time (04-06)

(3) AI3 signal filtering time (04-21)

All analog inputs (Al1, Al2, AI3) have a 1%t order programmable input filter that can be adjusted when noise
is present on each of the incoming analog signal to prevent erratic drive control.

The filter time constant (range: 0.00 to 2.00 seconds) is defined as the time that the input step signal
reaches 63% of its final value.

Note: Increasing the filter time causes the drive operation to become more stable but less responsive to
change to the analog input.

%
4 Unfiltered
signal

100 /
63 Filtered

signal

> t
<> Filter time constant (04-01)

Figure 4.4.27 Filter time constant
(4) Al2 function setting (04-05/04-10)

Al2 is multi-function analog input terminal function selection. Refer to Table 4.4.8 for function overview

Table 4.4.8 Multi-function analog input list (04-05/04-10 setting)

Function Control mode
Value Description PV
Name LCD Display V/F |SLV SLV
- Max Output F 01-02,
0 Auxiliary Frequency AUX.Freq Ref ngax)“:pfoog/‘jq“e”cy ( O|0O0 | O
Frequency Reference ; Aggregated gain=
1 |Gain (FGAIN) FreqRef Gain  |A7T'=04-02 * FGAIN 0100
Frequency Reference . Aggregated bias=
2 |Bias (FBIAS) FreqRefBias  |A17="04.03 * FBIAS 0]10 |0
Output Voltage Bias ; Aggregate output voltage =V/F
3 |(vBiAs) Output Volt Bias |0, jve Voltage + VBIAS Ol X0
Coefficient of .
: Actual acceleration and
4 Acceleration and Tacc/Tdec Scaling |deceleration time = accel. and O|l0O0 | O
Deceleration decal. time / K
Reduction (K) )
Adjust the DC braking current (0 ~
100%) based on analog input.
5 DC Braking Current DC Inj Current  |When the inverter rated current= | O | O | O
100%, DC braking current 07-07 is
disabled.
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Function Control mode
Value Description PV
Name LCD Display V/F |SLV SLV
Change over-torque detection
Over-Torque Detection level based on over-torque
6 Level Over Tq Level detection level, at this time, 08-15 0,010
is disabled.
Adjust the action level (30% ~
Stall Prevention Level 200%) of stall prevention in
7 During Running Run Stall Level operation based on analog input. 0|/ X |0
The inverter rated current =100%
Adjust the lower limit (0 ~ 100%)
of frequency command based on
analog input, the maximum output
I = 100%. The lower limit of
8 Frequency Lower Limit| Ref. Low Bound frequency command is the greater O|]0O0]|O
one of the actual frequency
command’s lower limit 00-13 or
the multi-function analog input.
Jump frequency 4.
9 Jump Frequency 4 Jump Freq 4 100% = maximum output O|0]|O
frequency
Added to Al1.
10 |Added to Al1 Add to Al1 100% = maximum output O|0]|O
frequency
11 Positive Torque Limit Positive Tq Limit |100% = Motor’s rated torque X]10]|O
12 |Negative Torque Limit | Negative Tq Limit [100% = Motor’s rated torque X]10]|O
13 [Regenerative Torque | pegen, Tq Limit [100% = Motor's rated torque X|ol|o
14 ?&s(i}tlij\éel_/irl;l]ﬁgative +/- Tq Limit 100% = Motor’s rated torque X]10]|O0
15 |Torque Limit Tq Limit 100% = Motor’s rated torque X | X | X
16  |Torque Compensation | Tq Compensation [100% = Motor’s rated torque X |10 | X
17 |Reserved No Function Reserved O|]0O0]|O

Note: When the setting of Al2 and Al3 are the same, use Al2 signal only.

04-05=0: Auxiliary frequency
When parameter 00-05 = 1 (main frequency from external control) the auxiliary speed reference frequency
can be activated via the multi-speed input commands (see table 4.4.5). The auxiliary frequency command
can be set via Al2/AI3. The maximum output frequency is set by 01-02, Fmax =100%.

04-05/04-10=1: Frequency Reference Gain (FGAIN)
Multi-function analog input Al2/AI3 can be used to adjust the frequency reference gain of analog input Al1.
The total frequency reference gain of terminal Al1 is the internal gain set by parameter 04-02 times FGAIN.
The maximum frequency reference for Al1 is 100%.

FGAIN ,
100%
. Terminal Al2
-10V ov +10V analog input
(4mA) (20mA)

Figure 4.4.28 Frequency gain adjustment
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Example:

When the internal gain of Al1 (04-02) is set to 100% and Al2 to 5V (for example FGAIN = 50%), the
reference frequency of terminal Al1 will be 50%, as shown in Fig. 4.4.29.

Frequency
Reference
A
100% 04 - 02 = 100%
50% l 04 - 02 x FGAIN = 50%
0% R Termlnal Al1
ov 10V input voltage

Figure 4.4.29 Frequency reference gain adjustment (example)

04-05/04-10=2: Frequency Reference bias (FBIAS)
Multi-function analog input terminal Al2 can be used to adjust the frequency reference bias of Al1.

The total frequency reference bias of terminal Al1 is the sum of internal bias set by parameter 04-03 and
FBIAS. The maximum frequency reference for Al1 is 100%.

FBIAS

A

100%

-10vV Terminal Al2
oV 10V " analog input
(4mA) (20mA)

-100%

Figure 4.4.30 Bias adjustment

Example:

Terminal Al1 input is OV, 04-02 = 100% (Al1 gain), 04-03 = 0% (Al1 bias) and terminal Al2 input is 3V. The
reference frequency will be 30% as shown in Fig.4.4.31.

Frequency
Reference

100%

30%
Bias
. Terminal Al1

ov 10V input voltage
Figure 4.4.31 Frequency Reference bias adjustment (example)

04-05/04-10=3: Output Voltage Bias (VBIAS)

Multi-function analog input Al2/AI3 can be used to adjust the output voltage. The total output voltage of
inverter is the sum of output voltage based on the selected V/F curve (01-00=F) and VBIAS.
The maximum output voltage will be limited by 01-03, Vmax = 100%
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VBIAS
A

100%

, Terminal AI2
10V oV 10V analog input
(4mA) (20mA)

Figure 4.4.32 Bias adjustment

04-05/04-10=4: Acceleration and deceleration coefficient (K)
Multi-function analog input Al2/Al3 can be used to adjust the acceleration and deceleration time coefficient.
The actual acceleration and deceleration time is calculated as follows:

Acceleration / Deceleration time (00-14 ~ 00-17, 00-21~ 00-24)

Actual accel /decel time =
K

Acceleration/ Deceleration time setting is 100% (00-14~00-17, 00-21~00-24).

K
10

L Terminal Al2
ov 1234567389 10V analog input
(4mA) (20mA)
Real
Accel / Decel
time
100%
—
\\
\\\ .
T Terminal AI2

analog input

Figure 4.4.33 Acceleration / deceleration time reduction coefficient

04-05/04-10=5: DC braking current

Multi-function analog input Al2/AI3 can be used to adjust the DC Injection braking current.
DC braking current parameter 07-07 setting should be set to 0% to use this function.

The inverter rated current = 100%

Note: When using the permanent magnet (PM) motor, there will be no options of setting 5.
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DC Injection

Braking A
Current
100%
_ Terminal Al2
-0V ov 10V " analog input

(4mA) (20mA)

Figure 4.4.34 DC braking current adjustment

04-05/04-10=6: Over-torque detection level

Multi-function analog input Al2/AI3 can be used to adjust the over-torque detection level.
100% of inverter rated current (V/F control mode)

100% motor rated torque (SLV control mode)

If the multi-function analog input is used to adjust the over-torque level, the internal over-torque detection
level (08-15) is disabled.

Detection
Level
A
100%
_ Terminal Al2
10V oV 10V "~ analog input
(4mA) (20mA)

Figure 4.4.35 Over-torque/less torque detection level adjustment

4-05/04-10=7: Stall prevention level during running

Multi-function analog input Al2/AI3 can be used to adjust the stall prevention level during operation.
Inverter rated current = 100%. When AI2 is set to control stall prevention level (04-05 = 7) or Al3 is set to
control stall prevention level (04-10 = 7) and parameter 08-03 (Stall prevention level during operation) is
used, then the lesser of the two value becomes the active stall prevention level during operation.

Example: If the motor power is less than that of the inverter, the operation and the stall prevention of the

motor will be based on the factory settings, multi-function analog input Al2/AI3 can be used to reduce the
stall prevention level during operation.
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Stall
Prevention

Level
A

200%

30% .
| S > Termlngl Al2
| | analog input

(4mA) (6.4mA) (20mA)

Figure 4.4.36 Stall prevention level adjustment during operation

04-05/04-10=8: Frequency lower limit

Multi-function analog input Al2/AlI3 can be used to adjust the lower limit of frequency reference.
Maximum output frequency (Fmax, 01-02) = 100%. The actual lower limit is determined by the maximum
value of 00-13 (frequency lower limit) and level of the multi-function analog input AI2/AI3.

Frequency 4
Reference
Lower Bound

100
%
. Terminal Al2
-10V oV 10V "~ analog input
(4mA) (20mA)

Figure 4.4.37 Adjustment of lower limit of frequency reference
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04-05/04-10=9: Jump frequency 4

Multi-function analog input Al2/AI3 can be used to adjust Jump frequency 4.

Maximum output frequency (01-02, Fmax) = 100%. Setting 11-08 ~ 11-10 to 0.0Hz turns of the Jump
frequency function.

A
Output
Frequency
Jump
Frequency 4 #
100%

i Jump
= ;TElenglAIZ . i . Frequoncy
10V ov 10V analog input Jump Jump  Jump  Jump Reference

(4mA) (20mA) Freq4 Freq3 Freq2 Freq1
Using\ (11-10)  (11-09)  (11-08)
analog
input

(a) Jump Frequency 4 Adjustment (b) Jump Frequency Hierarchy

Figure 4.4.38 Jump frequency 4 setting operation

04-05=10 or 04-10=10: Added to Al1
Multi-function analog input Al2/AI3 can be used as a bias level for analog input Al1.

Frequency

Reference

Bias ,

100%

-10v _ Terminal Al2

ov 10V " analog input
(4mA) (20mA)
100%

Figure 4.4.39 Added to Al1 as a bias operation

Example:

04-02 (Al1 gain) = 100%, 04-03 (Al2 gain) = 0%, and terminal AI2 level is 2V. If input terminal Al1 is 0V,
the internal reference frequency of terminal Al1 will be 20 %

04-05=11: Positive torque limit

Multi-function analog input Al2 can be used to adjust the positive torque limit.

04-05=12: Negative torque limit

Multi-function analog input Al2 can be used to adjust the negative torque limit.

04-05=13: Regenerative torque limit
Multi-function analog input Al2 can be used to adjust the regenerative torque limit.
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04-05=14: Positive / negative torque limits

Multi-function analog input Al2 can be used to adjust both the positive and negative torque limit.

For more details on torque limits, please refer to parameter group 21 - torque control group.

04-05=15: Reserved

04-05=16: Torque compensation of speed control

Multi-function analog input Al2 can be used to adjust the torque compensation in closed loop vector mode.

For more details on the torque control functions, please refer to parameter group 21 - torque control group.

04-11 AO1 Function Setting

[0] : Output Frequency
[1]) : Frequency Command
[2] : Output Voltage

[3] : DC Voltage

[4]) : Output Current

[5]) : Output Power

[6]) : Motor Speed

[7] : Output Power Factor
[8]) : A1 Input

[9]) : AI2 Input

[10] : Torque Command
[11] : g-axis Current

[12] : d-axis Current

[13] : Speed Deviation
[14] : Reserved

[15] : ASR Output

[16] : Reserved

[17] : q-axis Voltage

[18] : d-axis Voltage

[19] ~ [20] : Reserved
[21] : PID Input

[22] : PID Output

[23] : PID Target Value
[24] : PID Feedback Value
[25] : Output Frequency of the Soft Starter
[26] : Reserved

[27] : Reserved

[28] : Communication Control

Range

04-12 AO1 Gain

Range [0.0~1000.0] %

04-13 AO1 Bias

Range [-100.0~100.0] %

04-16 AO2 Function Setting

Range Setting range and definition are the same as those of 04-11.

04-17 AO2 Gain

Range [0.0~1000.0] %

04-18 AO2 Bias

Range [-100.0~100.0] %

04-19 AO Output Signal Type
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[0] : AO1 0~10V AO2 0~10V
Range [1]) : AO1 0~10V AO2 4~20mA

[2])] : AO14~20mA AO2 0~10V

[3]) : AO14~20mA AO2 4~20mA

For the analog output and related parameters, refer to Fig.4.4.40.

Related Parameters

04-11 (Function Selection)
D AO1{ 04-12 (Gain)
04-13 (Bias)

)

04-16 (Function Selection)
Q@ A02{ 04-17 (Gain)
04-18 (Bias)

Figure 4.4.40 Analog outputs and related parameters

Analog output AO1 and AO2 adjustment (04-12, 04-13 and 04-17, 04-18)

Signal: Use parameter 04-11 to select the analog output signal for AO1 and parameter 04-16 to select the
analog output signal for AO2.

Gain: Use parameter 04-12 to adjust the gain for AO1 and parameter 04-17 to adjust the gain for AO2.
Adjust the gain so that the analog output (10V/20mA) matches 100% of the selected analog output signal
(04-11 for AO1 and 04-16 for AO2).

Bias: Use parameter 04-13 to adjust the bias for AO1 and parameter 04-18 to adjust the bias for AO2.
Adjust the bias so that the analog output (0V/4mA) matches 0% of the selected analog output signal
(04-11 for AO1 and 04-16 for AO2).

Analog Output Signal

10V(or 20mA) x Gain

(20mA) 10V

Bias {

m onitored items
4mA) 0V M d
Bias { | o, 100%

-10V

(-10V) x Gain

Figure 4.4.41 Analog output level adjustment
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Table 4.4.9 Selection of analog output terminals function (04-11 and 04-16)

. L Control Mode
04-11, 04-1 6_ Functl_on Monitoring Parameters PM
Parameter setting | (Keypad display) Group 12 VF SLV SLV
0 Output Freq 12-17 0] (0] 0
1 Freq Ref 12-16 (0] @) @)
2 Output Voltage 12-19 0] 0] (0]
3 DC Voltage 12-20 0 (0] (0]
4 Output Current 12-18 0 (0] (0]
5 Output KW 12-21 0] o) o)
6 Motor Speed 12-22 0 0 (0]
7 Output PF 12-23 (o) 0 0
8 Al1 Input 12-25 0 (0] (0]
9 Al2 Input 12-26 o) 0 0
10 Torque Ref 12-27 X 9] 0
11 Current Iq 12-28 X 0] O
12 Current Id 12-29 X 0] (o)
13 Speed Deviation 12-30 X (0] 0]
14 Reserved - X X X
15 ASR Output 12-32 X X X
16 Reserved - X X X
17 Voltage Ref Vq - X (0] 0]
18 Voltage Ref Vd - X O O
19~20 Reserved - X X X
21 PID Input 12-36 0 0 o]
22 PID Output 12-37 o) 0 0
23 PID Setpoint 12-38 0 (0] 0]
24 PID Feedback 12-39 0] 0 0
25 Output Freq (SFS) - 0 ®) O
26~27 Reserved - X X X
28 Comm Control - 0] (0] (0]

04-20

Filter Time of AO Signal Scan

*1

Range

[0.00~0.50] Sec

*1: It is new added in inverter software V1.4.

This function is used for filtering out momentary change of analog output signal.

Note: When this function is added, it will decrease the system reaction but increase interference
protection.
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Group 05 Multi-Speed Parameters

05- 00 Acceleration and Deceleration Selection of Multi-Speed
R [0] : Acceleration and deceleration time are set by 00-14 ~ 00-24
ange [1]) : Acceleration and Deceleration Time are set by 05-17 ~ 05-48

05-00=0: Standard Acceleration and deceleration times parameters 00-14 ~ 00-17 / 00-21 ~ 00-24 are
used for multi-speed 0 ~ 15.

05-00=1: Each multi-speed uses a dedicated acceleration and deceleration time parameters 05-17 ~
05-48. There are two different modes for acceleration / deceleration timing when 05-00 is set to 1, see time
example on the next page.

Acceleration time calculation formula
Acceleration time x (set frequency - output frequency)

Time it takes to reach set frequency =
Maximum output frequency

Deceleration time calculation formula
Deceleration time x (output frequency - set frequency)

Time it takes to reach set frequency =
Maximum output frequency

Maximum output frequency: Parameter 01-00=F, maximum output frequency set by 01-02, 01-00 # F,
maximum output frequency determined by V/F curve selected (50.0 / 60.0 / 90.0 / 120.0 / 180.0).

Example : 01-00=01 (50Hz (maximum output frequency), 05-02=10 Hz (multi-step speed 0), 05-17=5.0s
(Acceleration time), 05-18=20.0 sec. (Deceleration time).

Acceleration time calculation formula

50x10 Hz
Time it takes to reach set frequency = -  =1.0sec.
50 Hz
Deceleration time calculation formula
20.0x 10 Hz
Time it takes to reach set frequency = -  =40sec.
50 Hz

Example: Acceleration / deceleration timing when 05-00 is set to 1. In this example the following
parameters are set:

00-02=1
03-00=0
03-01=1
03-02=2
03-03=3
03-03=4

External Terminal Operation)
Terminal S1: Forward /Stop)
Terminal S2: Reversal /Stop)
Terminal S3: Speed 1)
Terminal S4: Speed 2)
Terminal S5: Speed 3)

.~~~ o~ o~ o~

*Speed 1 is required to confirm if Al2 function setting (04-05) is set to 0 (Auxiliary frequency). If 04-05=0, it
will make the frequency of speed 1 set to Al2 auxiliary frequency and the value is determined by Al2. If
function of speed 1 is generally used, set Al2 to other functions except 0 (the recommended value: set 10
ADD to Al1.)
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Acceleration / Deceleration Calculation Mode 1:

If the run command is cycled on and off, acceleration and deceleration time (a ~ f) is calculated based on
the active speed command as follows:

A 05-03 | ~ )
|5 21
Hz | § < |
==
IRz
05-02 | o |
(R | |
R I I
o g | |
Ly L
05-01 | (S | |
| g | | | | |
| | | | | |
I§ g | | | | |
s E | I I I I
| » g | | | | |
| o | | | | |
| | | | | |
| | | | | |
| | | |
f T T Y f : : T T T T T > T
l—p! l—p! l—p l—p! l—p! l—p!
g | Iy | e | g ! I e | |
| | | | | | | | |
Terminal S1 Run Stop Run Stop Run Stop
i Off
Terminal S2
off on | off
Terminal S3

Terminal S4 off | On I_

(05-17) x (05-01) (05-18) x (05-01) (05-19) x (05-02)
= = c= in sec.
(01-02) (01-02) (01-02)
(05-20) x (05-02) (05-21) x (05-03) (05-22) x (05-03)
= e= f= In sec.
(01-02) (01-02) (01-02)
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Acceleration / Deceleration Calculation Mode 2:

If the run command is remains on, acceleration and deceleration time (a ~ f) is calculated based on the

active speed command as follows:

HzA

Speed
Command 2

Speed
Command 3

Command 5

e el e ! - e
a () e ! I q | | e | [
I | | | | | ! h i
I | | | | ! | | !
: | | | | ! . | | :
| | | | | |
I | | | | ! [ ! | | !
: | | | | : o 8?“ P9 : | | :
| | | | | | | |
[ I I I I ' : (%E I ' : I !
! | | | | 5 1 |
! | | | | [SI] |
! | | | | | |
! | | |
| I on | ! Off Stop
Terminal S1 | | | —
! | | | |
: | | | Off On |
Terminal S2 — ! : ! !
I | | |
| T
Terminal S3 ! off off On off On I On
] | |
: | | | |
) | Off | Off on | oOn off | off | off
Terminal S4 T | | ] 1
: | | | | |
| | | |
Torminalss — o 1 O | Off | of On ! on ont
17/18 19/20 21/22 23124 25/26 27/28 19/20

(05-17) x (05-01) _ (05-19) x [(05-02)-(05-01)]

(05-21) x [(05-03) — (05-02)]

= - = c= in sec.
(01-02) (01-02) (01-02)
(05-24) x [(05-03) — (05-04)] (05-26) x (05-04) (05-25) x (05-05)
= e= = ——— 1IN SecC.
(01-02) (01-02) (01-02)
(05-27) x (05-05) (05-27) x (05-06) (05-19) x (05-06)
= - - @@ h= = in sec.
(01-02) (01-02) (01-02)
05-01 “Frequency Setting of Speed-Stage 0
Range [0.0~599.00) Hz
05-02 “Frequency Setting of Speed- Stage 1 *1
Range [0.0~599.00) Hz
05-03 *Frequency Setting of Speed- Stage 2 *
Range [0.0~599.00)] Hz
05-04 *Frequency Setting of Speed- Stage 3 *1
Range [0.0~599.00) Hz
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05-05 *Frequency Setting of Speed- Stage 4 *1
Range [0.0~599.00) Hz
05-06 *Frequency Setting of Speed- Stage 5 *
Range [0.0~599.00)] Hz
05-07 *Frequency Setting of Speed- Stage 6 *1
Range [0.0~599.00) Hz
05-08 *Frequency Setting of Speed- Stage 7 *1
Range [0.0~599.00) Hz
05-09 *Frequency Setting of Speed- Stage 8 *
Range [0.0~599.00)] Hz
05-10 *Frequency Setting of Speed- Stage 9 *1
Range [0.0~599.00) Hz
05-11 *Frequency Setting of Speed- Stage 10 *1
Range [0.0~599.00) Hz
05-12 *Frequency Setting of Speed- Stage 11 *1
Range [0.0~599.00)] Hz
05-13 *Frequency Setting of Speed- Stage 12 *1
Range [0.0~599.00) Hz
05-14 *Frequency Setting of Speed- Stage 13 *1
Range [0.0~599.00) Hz
05-15 *Frequency Setting of Speed- Stage 14 *1
Range [0.0~599.00)] Hz
05-16 *Frequency Setting of Speed- Stage 15 *1
Range [0.0~599.00) Hz

*. (When the motor’s maximum output frequency is over than 300Hz, the frequency resolution is

0.1Hz.)

*1: It isnew added in inverter software V1.4. Parameters 05-02~05-16 is required to set the
frequency in parameters 06-01~06-15 in inverter software V1.3.

05-17 Acceleration time setting for multi speed 0
Range [0.1~6000.0] Sec
05-18 Deceleration time setting for multi speed 0
Range [0.1~6000.0] Sec
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05-19

Acceleration time setting for multi speed 1

Range [0.1~6000.0] Sec
05-20 Deceleration time setting for multi speed 1
Range [0.1~6000.0] Sec
05-21 Acceleration time setting for multi speed 2
Range [0.1~6000.0] Sec
05-22 Deceleration time setting for multi speed 2
Range [0.1~6000.0] Sec
05-23 Acceleration time setting for multi speed 3
Range [0.1~6000.0] Sec
05-24 Deceleration time setting for multi speed 3
Range [0.1~6000.0] Sec
05-25 Acceleration time setting for multi speed 4
Range [0.1~6000.0] Sec
05-26 Deceleration time setting for multi speed 4
Range [0.1~6000.0] Sec
05-27 Acceleration time setting for multi speed 5
Range [0.1~6000.0] Sec
05-28 Deceleration time setting for multi speed 5
Range [0.1~6000.0] Sec
05-29 Acceleration time setting for multi speed 6
Range [0.1~6000.0] Sec
05-30 Deceleration time setting for multi speed 6
Range [0.1~6000.0] Sec
05-31 Acceleration time setting for multi speed 7
Range [0.1~6000.0] Sec
05-32 Deceleration time setting for multi speed 7
Range [0.1~6000.0] Sec
05-33 Acceleration time setting for multi speed 8
Range [0.1~6000.0] Sec
05-34 Deceleration time setting for multi speed 8
Range [0.1~6000.0] Sec
05-35 Acceleration time setting for multi speed 9
Range [0.1~6000.0] Sec
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05-36

Deceleration time setting for multi speed 9

Range [0.1~6000.0] Sec
05-37 Acceleration time setting for multi speed 10
Range [0.1~6000.0] Sec
05-38 Deceleration time setting for multi speed 10
Range [0.1~6000.0] Sec
05-39 Acceleration time setting for multi speed 11
Range [0.1~6000.0] Sec
05-40 Deceleration time setting for multi speed 11
Range [0.1~6000.0] Sec
05-41 Acceleration time setting for multi speed 12
Range [0.1~6000.0] Sec
05-42 Deceleration time setting for multi speed 12
Range [0.1~6000.0] Sec
05-43 Acceleration time setting for multi speed 13
Range [0.1~6000.0] Sec
05-44 Deceleration time setting for multi speed 13
Range [0.1~6000.0] Sec
05-45 Acceleration time setting for multi speed 14
Range [0.1~6000.0] Sec
05-46 Deceleration time setting for multi speed 14
Range [0.1~6000.0] Sec
05-47 Acceleration time setting for multi speed 15
Range [0.1~6000.0] Sec
05-48 Deceleration time setting for multi speed 15
Range [0.1~6000.0] Sec
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Group 06 Automatic Program Operation Parameters

06- 00 | Automatic Operation Mode Selection
[0] : Disable
[1, 4] : Execute a single cycle operation. Restart speed is based on the previous stopped
speed.
[2, 5] : Execute continuous cycle operation. Restart speed is based on the previous cycle
stop speed.
Range [3, 6] : After completion of a single cycle, the on-going operation speed is based on the

speed of the last stage. Restart speed is based on the previous stopped speed

1 to 3: After a stop the inverter will start with the incomplete step when the run command is
re-applied.

4 to 6: After a stop the inverter will start with the first step of the cycle when the run command
is re-applied.

Automatic operation mode uses frequency reference parameters 05-01, 06-01~06-15, operation time
parameters 06-16 ~ 06-31 and direction of operation parameters 06-32~06-47.

Note: The automatic operation mode is disabled when any of the following functions are enabled:
- Frequency wobbling function

- PID function
- Parameters 06-16 to 06-31 are set to 0.

Notes:

- When automatic operation mode is enabled multi-step speed reference command 1~4
(03-00~03-07=2~5) is disabled.

- Frequency of multi-step speed 0 is set by 05-01.

- Acceleration/deceleration time is set by parameter 00-14 and 00-15 in automatic operation mode.

Automatic operation frequency reference settings

06-01 *Frequency Setting of Operation -Stage 1 *1
06-02 *Frequency Setting of Operation -Stage 2 *1
06-03 *Frequency Setting of Operation -Stage 3 *1
06-04 *Frequency Setting of Operation -Stage 4 *1
06-05 *Frequency Setting of Operation -Stage 5 *1
06-06 *Frequency Setting of Operation -Stage 6 *1
06-07 *Frequency Setting of Operation -Stage 7 *1
06-08 *Frequency Setting of Operation -Stage 8 *1
06-09 *Frequency Setting of Operation -Stage 9 *1
06-10 *Frequency Setting of Operation -Stage 10 *1
06-11 *Frequency Setting of Operation -Stage 11 *1
06-12 *Frequency Setting of Operation -Stage 12 *1
06-13 *Frequency Setting of Operation -Stage 13 *1
06-14 *Frequency Setting of Operation -Stage 14 *1
06-15 *Frequency Setting of Operation -Stage 15 *1
Range 0.00~599.00 Hz

*1: It is operation frequency in inverter software V1.4.
*: (When the motor’s maximum output frequency is over than 300Hz, the frequency resolution is

0.1Hz.)
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Automatic operation time settings

06-16 Time Setting of Operation -Stage 0
06-17 Time Setting of Operation -Stage 1
06-18 Time Setting of Operation -Stage 2
06-19 Time Setting of Operation -Stage 3
06-20 Time Setting of Operation -Stage 4
06-21 Time Setting of Operation -Stage 5
06-22 Time Setting of Operation -Stage 6
06-23 Time Setting of Operation -Stage 7
06-24 Time Setting of Operation -Stage 8
06-25 Time Setting of Operation -Stage 9
06-26 Time Setting of Operation -Stage 10
06-27 Time Setting of Operation -Stage 11
06-28 Time Setting of Operation -Stage 12
06-29 Time Setting of Operation -Stage 13
06-30 Time Setting of Operation -Stage 14
06-31 Time Setting of Operation -Stage 15
Range 0.0~6000.0 Sec

Automatic operation direction settings

06-32 Direction Selection of Operation -Stage 0
06-33 Direction Selection of Operation -Stage 1
06-34 Direction Selection of Operation -Stage 2
06-35 Direction Selection of Operation -Stage 3
06-36 Direction Selection of Operation -Stage 4
06-37 Direction Selection of Operation -Stage 5
06-38 Direction Selection of Operation -Stage 6
06-39 Direction Selection of Operation -Stage 7
06-40 Direction Selection of Operation -Stage 8
06-41 Direction Selection of Operation -Stage 9
06-42 Direction Selection of Operation -Stage 10
06-43 Direction Selection of Operation -Stage 11
06-44 Direction Selection of Operation -Stage 12
06-45 Direction Selection of Operation -Stage 13
06-46 Direction Selection of Operation -Stage 14
06-47 Direction Selection of Operation -Stage 15
Range 0: Stop, 1: Forward, 2: Reversal

Example 1: Automatic operation mode — Single cycle

In this example the inverter executes a single cycle and then stops.
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Parameter Settings:

06-00 =1 (Single cycle operation)
06-32~06-34 = 1 (Forward for operation stage 0 - 2)
06-47 = 2 (Reversal for operation stage 15)
06-35~06-46 = 0 (Stop for operation frequency stage 3 - 14)
05-01 = 15 Hz (Operation frequency stage 0: 15 Hz)
06-01 = 30 Hz (Operation frequency stage 1: 30 Hz)
06-02 = 50 Hz (Operation frequency stage 2: 50 Hz)
06-15 = 20 Hz (Operation frequency stage 15: 20 Hz)
06-16 = 20 sec (Operation time stage 0: 20 sec)
06-17 = 25 sec (Operation time stage 1: 25 sec)
06-18 = 30 sec (Operation time stage 2: 30 sec)
06-31 = 40 sec (Operation time stage 15 :40 sec)
Freq. A 06-02
50Hz |~~~ T T T T |
06-01 :
30 Hz -———— |
05-01 | |
15 Hz | |
I I |
I I | >
| | | | "
R :
20Hz p--—-L—— —1- o
20s ‘: 25s | 30s 40s X
>l >l 1 q
06-16  06-17 06-18 06-31

Figure 4.4.42 Single cycle automatic operation (stop)

Example 2: Automatic operation mode — Continuous cycle
In this example the inverter repeats the same cycle.
Parameter Settings:

06-00 = 2 or 5 (Continuous cycle operation)
06-01~06-47=Enter same setting as that of Example 1.

4-156



Freq.
06-02 06-02

50 Hz

06-01 06-01

30 Hz
05-01 05-01 /
15 Hz

06-03 06-03
20 Hz o A —: : itrt¢- '‘H
20s 25s 30s 40s 20s 25s 30s 40s
06-16 06-17 06-18 06-19 06-16 06-17 06-18 06-19

Figure 4.4.43 Periodic automatic operation

Example 3: Automatic operation mode — Single cycle and continue running at last speed of the cycle

In this example the inverter executes a single cycle and continue running at last speed of the cycle.

Freq.
4 06-02
50Hz |
06-01

30Hz |- ‘

05-01
15 Hz -

06-15 |

20 Hz - - o

20s 25s 30s 3 40s 3

06-16 06-17 06-18 06-31

Figure 4.4.44 Single cycle automatic operation (continuous)

06-00=1to 3:
After a stop the inverter will start with the incomplete step when the run command is re-applied.

06-00=4 to 6:
After a stop the inverter will start with the first step of the cycle when the run command is re-applied.

06-00 1to 3 06-00 4106
Operation Operation

? Command__| RUN | STOP RUN Command__| RUN | STOP RUN

) Continue with

g Output incompleted step cycle Output Start new cycle

L Frequency Frequency

3

=

(@]

>t > t

Notes:

- Acceleration/ deceleration time is set with parameters 00-14 and 00-15 in automatic operation mode.
- If the setting value of parameters 06-16~06-31 is 0, automatic operation mode is not active.
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Group 07: Start /Stop Parameters

07- 00 Momentary Power Loss/Fault Restart Selection
R [0])] : Disable
ange [1]) : Enable

07-00=0: Inverter trips on “UV” fault if power loss time is greater than 8ms.
07-00=1: Inverter restarts after restarting the power at the momentary power loss.

Note: When 07-00=1, inverter restore automatically the motor rotation after restarting the power even if
momentary power loss occurs.

07- 01 Fault Auto-Restart Time

Range [0~7200] Sec
07-01 =0sec.:  Automatic restart time interval is set by minimum baseblock time (07-18).
07-01 <07-18: Automatic restart time interval is set by minimum baseblock time (07-18).

07-01>07-18: Automatic restart time interval is set by fault reset time (07-01).

Note:
Automatic restart time interval is time of 07-18 plus 07-01 and delay time of peed search (07-22).

Refer to Fig.4.4.45 for setting automatic restart interval.

1 2 3 4 5 6 7 8 9 10 «—07-02

Figure 4.4.45 Automatic restart operation

07- 02 Number of Fault Auto-Restart Attempts

Range [0~10]

When the automatic restart function is enabled the internal automatic restart attempt counter is reset
based on the following actions:

a) No fault occurs in 10 minutes or longer after the automatic restart
b) Reset command to clear fault via input terminal or using the keypad (ex: press reset/ € key)
c) Power to the inverter is turned off and back on again

Note:
Multi-function digital output R1A-R1C, R2A-R2C, R3A-R3C can be programmed to activate during an
automatic reset attempt, refer to parameter 03-11, 03-12 and 03-39.

Automatic restart operation:

a) Faultis detected. The inverter turn off the output, displays the fault on the keypad and waits for the
minimum baseblock time parameter 07-18 to expire before accepting another run / automatic restart
command.

b) After the minimum baseblock time (07-18) has expired, the active fault is reset and a speed search
operation is performed. The time between each fault restart attempt is set by parameter 07-01.

c) When the total numbers of restart attempts exceed the number of automatic restart attempts set in
parameter 07-02, the inverter will turn off the output and the fault contact is activated.
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Please refer to Figure 4.4.46 for the automatic restart operation.

( When 07-00 = 1, the fault contact is active )

N

07-18

Figure 4.4.46 Auto-restart operation

The automatic restart function is active for the following faults. Please note that when the fault is not listed
in the table the inverter will not attempt an automatic restart.

Parameter Faults Numbers of
Name Restart
07-00 UV (under voltage) Unlimited

OC (over current) GF (ground failure)

OCA (over current in ACC.) | OV (overvoltage)

OCC (over current in OL2 (Inverter overload)
07-01 constant speed) OT (Over-torque detection) Depend on

OCd (over current in DEC) | OPL (Output phase loss) parameter
07-02 OL1 (motor overload) CF07 (SLV motor control 07-02

UT (Under torque detection) setting fault)

IPL (input phase loss) CF08 (PMSLV motor

control setting fault)

Notes:

1. Fault restart function contains momentary power loss restart and auto reset restart.
2. Refer to chapter 10 for the details of troubleshooting and fault diagnostics.
3. Refer to speed search function (07-19~07-24) for the selection of speed search modes.

Note:

Automatic restart function is only active in the state of no harm to the safety or to the application devices.

Warning - Excessively use of the automatic restart function will damage the inverter.

07- 04 Automatic start at power up
R [0] : Automatic start at power up when external run command is enabled
ange [1] : Without automatic start at power up when external run command is enabled
07-04 =0:

If the running switch is in conducting state when power supply is on, the inverter will start automatically.

07-04 =1:

If the running switch is not in conducting state when power supply is on , the inverter will not start
automatically and STP1 will flash. It is required to switch off the running switch and make it be in
conducting state so as to start the inverter.
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07- 05 Automatic start delay at power up

Range [1.0~300.0) Sec

When 07- 04 = 0, if power supply is on, the inverter automatically start at power up and it will count the
delay time set by 07-05. The inverter starts running only when the delay time ends.

! Warning:

e When 07- 04 = 0 and run command source is set to external control (00- 02/00- 03 = 1), if
running switch is in conducting state and the inverter starts automatically when power supply is
on, customers are suggested to switch off the power supply and running switch at power loss to
prevent from the damage to the inverter and user when reconnecting.

e When 07- 04 = 1 and run command source is set to external control (00- 02/00- 03 = 1), if
running switch is not in conducting state when power supply is on, the inverter will not start
automatically and STP1 will flash. It is required to switch off the running switch and then make it
be in conducting state and start the inverter after the delay time of automatic start at power up
ends.

07-06 DC injection braking starting frequency

Range 0.0~10.0 Hz

The braking opearion is controlled by the different control modes (00-00), please refer to the following
descriptions:
1. Control mode: VF, SLV (00-00 = 0,2)
When the inverter runs, DC injection braking is enabled by the time of parameter 07-16. Deceleration
to stop is according to 07-06 and 07-08. When output frequency is lower than 07-06 in deceleration
time, it starts DC injection braking by the time of 07-08.

Output
frequency
DC ‘ 07 - 06 (Braking start DC
injection frequency) injection
brakin Or 01 - 08 (Fmin) brakin

Time

[e—] e—>

07-16 07 - 08
Figure 4.4.47a VF - VF+PG - SLV and SLV2 DC injection braking

Note: When 07-06<01-08, It start DC injection braking by the setting frequency (01-08)

2. Control mode: PMSLV (00-00=5)

® Set short-circuit breaking time at start by 07-34 and DC braking time by 07-16. Braking action at
start runs by the setting time of 07-34 (short-circuit braking) and then by that of 07-16 (DC
braking).

® Deceleration to stop is set by 07-35 (short-circuit braking) and 07-08 (DC braking). When output
frequency is lower than 07-06 in deceleration, braking action runs by the setting time of 07-35
(short-circuit braking) and then by that of 07-08 (DC braking).

Note: If 07-06 < 01-08, braking function starts at the setting frequency of 01-08. Refer to the following

figure 4.4.47b.

® Set DC braking current level by 07-07 on the base of the inverter rated current being 100%. If the
setting value of 07-07 is higher than the motor rated current, DC braking current level is limited
to the motor rated value.

®  Set short-circuit braking current level by 07-36 on the base of the motor rated current being
100%.
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Output

frequency
DC ] DC
SC Braking / 07 - 06 (Braking Start Frequency) SC Braking
Braking or 01 - 08 (Fmin) Brakin
| Time
07-34 07-16 07-35 07-08

Figure 4.4.47b PMSLYV braking action

07-07 DC Injection Braking Current

Range [0~100] %

DC Injection braking current as percentage of the inverter rated current. Increasing this level will increase
the amount of heat generated by the motor windings. Do not set this parameter higher than the level
necessary to hold the motor shaft.

07- 08 DC Injection Braking Time at Stop

Range [0.00~10.00] Sec

Duration of DC injection braking is during a stop operation. DC injection braking at stop is disabled when
parameter 07-08 is set to 0 sec.

07-16 DC Injection Braking Time at Start

Range [0.00~100.00] Sec

Duration of DC injection braking is during a start operation. DC injection braking at start is disabled when
parameter 07-16 is set to 0 sec.

DC Injection Braking Operation

When DC Injection braking is active DC voltage is applied to the motor, increasing the braking current and
resulting in an increase in the strength of the magnetic field trying to lock the motor shaft.

To enable DC injection braking during a start operation set the DC injection braking current (07-07) and
the DC injection braking time (07-16) at start to a value greater than 0. DC injection braking at start can be
used to prevent “wind milling effect” in fan applications.

To enable DC injection braking during a stop operation set the DC injection braking current (07-07) and the
DC injection braking time at stop (07-08) to a value greater than 0.

Notes:

- When parameter 07-16 is set to 0 sec (DC injection braking off). the inverter will start from the minimum
output frequency.

- Increasing the DC braking time (07-08, 07-16) can reduce the motor stop time.

- Increasing the DC braking current (07-07) can reduce the motor stop time.

- During stop operation: If the DC braking start frequency < minimum output frequency (01-08), DC
braking is activated when the output frequency reaches the minimum output frequency level.
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Output

07-16
Frequency

L,

,,,,,,,,,,,,,,, 07-06

The large of 01-08 or 07-06

01-08
(Fmin)

Motor 07-08
Speed

Braking
time

Run
Command

Figure 4.4.47c DC braking operation

DC braking operation can be controlled via any one of the multi-function input terminals (03-00 to 05)
function 33. Refer to Fig. 4.4.47 for DC braking operation.

DC braking current can be controlled via the multi-function analog input (04-05 or 04-10) function 5. Refer
to Fig. 4.4.34.

07- 34 Short-circuit braking time at Start

Range [0.00~100.00] Sec

07- 35 Short-circuit braking time at Stop

Range [0.00~100.00] Sec

07- 36 Short-circuit braking current limited level
Range [0.0~200.0] %

PMSLYV control mode is available for short-circuit braking. Short-circuit braking is the way to switch IGBT to
produce braking torque. Setting value of 07-06, 07-34, 07-35 and 07-36 can adjust the braking action
process.

If 07-35=0, Inverter starts from the minimum frequency.

The setting value of 07-36 depends on the motor rated current being 100%. (ex. motor rated current is 5A,
07-36=100% is 5A)

03-00~03-07=65, it can control Short-circuit braking action.

07- 09 Stop Mode Selection

[0] : Deceleration to Stop
[1])] : Coast to Stop

[2] : DC Braking Stop

[3])] : Coast to Stop with Timer

Range

When a stop command is issued the inverter stops according to the stop mode selected. There are four
types of stop modes,

Note: When using the permanent magnet motor, only the option of deceleration to stop mode is available.

07-09=0: Deceleration to stop

When a stop command is issued, the motor will decelerate to the minimum output frequency (01-08) Fmin
and then stop. Deceleration rate depends on the deceleration time (factory default: 00-15).
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When the output frequency reaches the DC braking stop frequency (07-06) or the minimum output
frequency (01-08), DC injection braking is activated and the motor stops.

Output frequency when stop command is issued
Deceleration time = x deceleration time setting
Maximum output frequency Fmax (01-02)

Note: S curve setting will add to the overall stop time

iIn Command
Run Stop Ti
ime
Deceleration
Ramp to stop
1t Frequency /
07-06
Time
%

T: DC Braking Time at stop (07-08)
Figure 4.4.48 Deceleration to stop

07-09=1: Coast to stop

When a stop command is issued, the motor will coast to a stop. Stop time depends on motor load and
friction of the system.

The inverter waits for the time set in the minimum baseblock time (07-18) before accepting the next run
command.

In SLV mode (00-00=2) the speed search function is automatically enabled upon the next run command.

Note: When using a mechanical brake set parameter 07-26 to 1.

Run Command Run Stop Run
Time
Output
Frequency
Time
tb.b

Minimum baseblock time (07-18)
Figure 4.4.49 Coast to stop
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07-09=2: DC braking to stop
When a stop command is issued, the inverter will turn off the output (Baseblock) and after the minimum

Baseblock time (07-18) has expired activate DC braking (07-07). Refer to Fig.4.4.50.

The DC braking time (tbcps) of Figure 4.4.50 is determined by the value of 07-08 (DC Braking start time)
and the output frequency at the time the stop command was issued.

(07-08) x 10 x outputfrequency
tbcos =

Fmax (01-02)

Note: Increase the minimum Baseblock time (07-18) in case an Overcurrent trip occurs during the DC

braking.
Output
frequency tocos
A A
Run Stop > Time 07-08 x 10 |
A |
|
<«<—L Output frequency
: upon stop command
|
F-———1 07-08 x 1 — !
: ! » Time s L,
e ) 10 100
| to.b | tocoB | % %
! b Maximum output
tb.b :Minimum baseblock time (07 -18) frequency
tocos :DC braking time (Fmax, 01- 02)

Figure 4.4.50 DC braking to stop

07-09=3: Coast to stop with timer

When a stop command is issued the motor will coast to a stop after the minimum Baseblock time (07-18)
has expired. The inverter ignores the run command until the total time of the timer has expired.

The total time of the timer is determined by the deceleration time (00-15, 17, 22 or 24) and the output
frequency upon stop. Refer to Fig.4.4.51

T1
A A
Deceleration
Run | Stop| Run | Stop| Run Time F-—————-—-
T Time |
A | | (e.g. 00-15) |
Output I : — <—=— Output frequency
frequency | | upon stop command
| |
: Min. |- :
: »Time baseblock_}”! ! >
T: Time tob "o 100%
| ! (07-18) Maximum output
T1 : Total Time frequency

(Fmax, 01- 02)
Figure 4.4.51 Coast to stop with timer
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07-13 Low Voltage Detection Level
R [200V] : 150~300V

ange [400V] : 300~600V
07-25 Low voltage Detection Time
Range [0.00~1.00] Sec

Adjust the 07-13 voltage level from 150 to 300 Vdc (200V class) or from 300 to 600 Vdc (400V class).

When the AC input voltage is lower than the 07-13 value (07-13/ 1.414 = AC voltage detection level) for
the time specified in 07-25 the low-voltage error "UV" will displayed. If 07-25 = 0.00 sec., the UV error will
be displayed immediately.

Set preventive measures:

- The inverter input voltage will limit the output voltage. If the input voltage drops excessively, or if the
load is too big, the motor may stall.

- If the input voltage drops below the value set in 07-13 then the output is turned off momentarily. The
inverter will not automatically start when power is restored.

07-14 Pre-excitation Time
Range [0.00~10.00] Sec

07-15 Pre-excitation Level
Range [50~200]) %

If a high starting torque is required for the application, especially for a large horsepower motors, the
pre-excitation operation can be used to pre-flux (magnetize) the motor.

07-14: Pre-excitation time

When an operation command (forward or reverse) is activated, the inverter will automatically start
pre-excitation based on the time set in parameter 07-14.

The time for the flux to reach 100% is a function value of motor’s electrical time constant (See figure
4.4.52).

Electrical time constant (quadratic by-pass circuit time constant) is suggested to set 2.00~4.00 Sec.
07-15: Pre-excitation initial level

Use the pre-excitation initial level (07-15) to provide a higher excitation current during the pre-excitation
time (07-14), which will increase the speed and stability for motors.

In order to quickly magnetize the motor, reduce the pre-excitation time (07-14) and set the pre-excitation
level (07-15) to a high level.

If 07-15 is set greater than 100%, providing a high excitation current during the pre-excitation time (07-14),
motor’'s magnetization time is shorted. When the setting reaches 200%, magnetization is reduced by
roughly half.

A high pre-excitation level (07-15) might result in excessive motor sound during pre-excitation.

When the flux reaches 100%, pre-excitation current reverts back to 100% and pre-excitation is completed.
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Run
Command

|

Excitation current

i A
Magnetic flux 4+ » _______________ Pre-excitation initial Level (07-15)

and Excitation
current

100% [~~~ " ]-—>~=1"~"~"~"~""""""""""-T--------—-—- Magnetic flux

\

Motor
Speed

~—

Pre-excitation Time
07-14

Figure 4.4.52 Pre-excitation operation

07-18 Minimum Base block Time

Range [0.1~5.0] Sec

In case of a momentary power failure, the inverter continues to operate after the power has been restored
when parameter 07-00 is set to 1. Once the momentary power failure is detected; the inverter will
automatically shut down the output and maintain B.B for a set time (07-18).

It is expected that after the minimum base block time has expired the residual voltage to be almost zero.

When the momentary power failure time exceeds the minimum base block time (07-18), the inverter will
automatically perform a speed search upon return of power. Refer to the following figure 4.4.53.

A A
Momentary Momentary _
power loss power loss

A > t A > t
Minimum B.B. Minimum B.B.
Time (07-18) Time (07-18)

A §t A > t
Inverter B.B. S Inverter B.B. _____
time time

ot » t

(a) Minimum baseblock time (07-18) greater
than momentary power loss time

(b) Minimum baseblock time (07-18) is
shorter than momentary power loss time

Figure 4.4.53 Minimum B.B time and momentary power loss time

Minimum base block time (07-18) is also used to for the DC braking function in combination with speed
search as follows:

- Set the minimum base block time required (07-18).

- Execute speed search or DC braking function.

- Increase minimum Baseblock time if over-current "OC" condition occurs.

- After speed search is completed, normal operation continues.
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07-19

Direction-Detection Speed Search Operating Current

Range [0~100] %
07- 20 Speed Search Operating Current
Range [0~100] %
07-21 Integral Time of Speed Searching
Range [0.1~10.0] Sec
07-22 Delay Time of Speed Search
Range [0.0~20.0] Sec
07-23 Voltage Recovery Time
Range [0.1~5.0]) Sec
07-24 Direction-Detection Speed Search Selection
R [0] : Disable
ange [1]) : Enable
07- 26 SLV Speed Search Function
R [0]) : Enable
ange [1] : Disable
07-27 Start Selection after Fault during SLV Mode
R [0]) : Speed search start
ange [1]) : Normal Start
07-28 Start after External Base Block
R [0] : Speed search start
ange [1]) : Normal Start
07- 32 Speed Search Mode Selection
[0] : Disable
Range [1]) : Mode1: Start a Speed Search at Power on
[2]) : Mode2: Start Speed Search upon the Motor Run
07-33 Start Frequency of Speed Search Selection
[0] : Maximum Output Frequency of Motor
Range

[1]) : Frequency Command

Speed search function is used to find the speed of a coasting motor and continue operation from that point.
The speed search function is active after a momentary power loss.

Speed Search from Multi-function digital inputs

Set the multi-function digital input to external speed search command 1 or 2. External speed search
command 1 (value = 19) and 2 (value = 34) cannot be set at the same time, otherwise "SE02" (digital input
terminal error) warning occurs.

Speed search function must be enabled before applying the run command to ensure proper operation.
See relay logic in Fig. 4.4.54.

—— 0 O @ Speed search command
—0O O @ Run command
Rv1 U

Figure 4.4.54 Speed search and operation commands

4-167




Notes: Speed Search Operation

- The speed search cannot be used when the motor rated power is greater than the inverter rated power.

- The speed search cannot be used when the motor rated power is two inverter sizes smaller than the
inverter currently used.

- The speed search cannot be used in combination with a high-speed motor.

- If speed search function is used and the control mode is in V / F mode, it is necessary to perform a static
auto-tune.

- If speed search function is used and the control mode is in SLV mode, it is necessary to perform a
rotational auto-tune. Perform a static auto-tune when using long motor leads.

Speed search uses current detecting. Use parameter 07-24 to select detection direction.
07-19: Speed Direction Search Operating Current

- Used in bidirectional speed search only (07-24 = 1).

- Set bidirectional current level.

- Increase value if speed search is not successful at low speeds (above 5Hz)
Note: If value is too high may cause DC braking effect.

07-20: Speed Search Operating Current

- Can be used for bidirectional (07-24 = 1) or unidirectional (07-24 = 0) speed search.

- Sets speed search current Level.

- The set value must be lower than the excitation current (02-09) and must equal to the no-load current. If
the no-load current is unknown it is recommended to set value at 20%.

- Excessive speed search current will cause inverter output to saturate.

- Itis recommended to use speed search in case of a momentary power loss. Increase the minimum base
block time (07-18) in case of an over-current condition.

07-21: Integral time of speed searching

- Can be used for bidirectional (07-24 = 1) or unidirectional (07-24 = 0) speed search.

- Set the integral time during speed search.

- If OV occurs, increase the set value to increase the speed search time. Decrease the value if a quick
start is required

07-22: Delay time of speed search

- Use delay time when using a contactor on the inverter output side.
- The inverter speed search starts after the delay time expires.
- Speed search delay time is disabled when set to 0.0 sec. (07-22 = 0.0)

07-23: Voltage recovery time

- Sets the voltage recovery time.
- Sets the time for the inverter to restore the output voltage from 0V to the specified V/f level after speed
search function is completed.

07-24: Direction-Detection Speed Search Selection

07-24=0: Disable Direction-Detection Speed Search

Speed search is executed using speed search operating current defined in parameter 07-20. In case

speed search is not successful (e.g. motor speed is too low) a speed search time-out warning is displayed.
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Set 07-19 to value greater than 0 to enable DC braking at speed search if a time-out occurs frequently.

07-24=1: Enable Direction-Detection Speed Search

At start the current controller will send a step current to the motor (07-19) to determine the motor direction.

Once direction is determined the current controller will perform a speed search using speed search

operating current defined in parameter 07-20. Speed search is executed after a momentary power loss

(external speed search command 2, 03-00 to 03-05 = 34) or from max. frequency (external speed search

command 1, 03-00 to 03-05 = 19). Speed search direction will follow the speed command.

07-26: SLV Speed Search Function

- In SLV mode (00-00 = 2) set the stop mode to the coast stop (07-09 = 1) or to the coast to stop with
timer (07-09 = 3). After a stop command is issued (coast to stop or coast to stop with times) the speed
search function is automatically activated for the next start.

07-26=0: Enable (No mechanical brake is installed)

07-26=1: Disable (Mechanical brake is installed)

07-27: Start Selection after fault during SLV mode

07-27=0: Speed search start: Speed search is executed after a fault in SLV mode.

07-27=1: Normal start: Speed search is not enabled.

Note: Set the parameter to 1 (normal start) after a fault has occurred and a mechanical brake is used to
stop the motor.

07-28: Start after external Baseblock
07-28=0: Speed search start: Speed search is executed after base block is removed.

07-28=1: Normal start: Speed search is not enabled.

07-32: Speed Search Mode Selection

0: Disable: The inverter start to run from the lowest output frequency but it won’t limit the other functions of
trigger speed search.

1: Execute a Speed Search at Power On: The inverter executes a speed search at power on when
entering first run command. It start the motor from found frequency.

2: The inverter will start speed search upon the motor run to find the exact frequency.

07-33: Start Frequency of Speed Search Selection

0: Maximum Output Frequency of Motor: The inverter start speed search from the maximum output
frequency of motor.

1: Frequency Command: The inverter start speed search from setting frequency command.

Notes:
- Set parameter to 1 for the control mode of SLV mode (00-00 = 2) when the external base block
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active time is longer than the time the motor needs to come to a complete stop. After the external
base block command is removed the inverter will accelerate from min. frequency.
- The inverter has no choices but can only normally start when using permanent magnetic motor.

m Speed search based on current detection

(a) Speed search at starting

Run command > t

Ut
Search command Speed search decel time (07-21)

Output frequency >
VIf during speed search

(07-18) A// S ———Return to voltage at normal operation
‘\

Voltage recovery time (07-23)
Output voltage > ¢

Output current (07-20)

Speed search
operation

Figure 4.4.55 Speed search at starting

(b) Speed search in recovery period of momentary power failure

Momentary power loss > t

Minimum b.b. time (07-18) > t

Run command

Search command ,(07'18),; Speed search decel time (07-21)
Output frequency > t
V/f during speed search
i & I Return to voltage at normal operation
| —
i Voltage recovery time (07-23)
Output voltage ‘ > t
Output current | (07-20)
i > ¢

Sp‘eed search
operation

Figure 4.4.56 Speed search in recovery period of momentary power failure

Notes:

- If the minimum base block time (07-18) is longer than the momentary power failure time, the speed
search starts operation after the minimum base block time (07-18).

- If the minimum base block time (07-18) is too short, the speed search operation begins immediately
after power has been restored.
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07-29 Run Command Available during DC Braking

[0] : Disable (Run command isn’t available until the DC braking is completely done)

Range [1] : Enable

After DC braking action starts, if run command selection is set to 0, it will not run until DC braking action
ends.

If run command selection is set to 1, it is not required to wait for the ending of DC braking action. It can run
during DC braking action process.

07- 42 Voltage Limit Gain

Range [0.0~50.0] %

When output voltage saturation happen, and the motor running is not normal, increase this parameter to
limit the output voltage.
But when this parameter is too big, the output torque maybe not enough > please decrease this parameter.

07-43 Short-circuit Braking Time of PM Motor Speed Search
Range [0.00~100.00] Sec

07-44 DC Braking Time of PM Motor Speed Search

Range [0.00~100.00) Sec

If the motor is in a rotating state due to inertia and the rotation speed is far below the minimum speed
control range, parameters 07-43 and 07-44 are available to perform braking action to let the motor stop
and then restart.

If the motor is in a rotating state due to inertia and the rotation speed is higher than the minimum speed
control range, the motor starts in a certain searched frequency regardless of the setting value of parameter
07-43 or 07-44.

If parameters 07-43 and 07-44 are set to 0, the motor starts in a certain searched frequency after motor’s
speed search stops regardless of motor’s rotarion speed.

07-45 STP2 Function Selection

[0)] : STP2is enabled

Range
9 [1] : STP2is disabled

> If STP2 is enabled, when 00-02=1 and external operation signal is tripped, keypad will display
“Terminal STOP” error when stop command comes from keypad.

> If STP2 is disabled, when 00-02=1 and external operation signal is tripped, keypad will not display
“Terminal STOP” error when stop command comes from keypad.

07- 47 PM Speed Switching Frequency Mode
[0] : Disabled

Range [1] : Mode 1
[2]) : Mode 2

If switch the three-speed speed switching according to the following figure, use the 00-25

(acceleration/deceleration switching frequency) #0 and 22-11 (I/f mode starting frequency switching point)

parameters for frequency switching acceleration and deceleration:

Invalid: Please refer to the 00-25 parameter frequency for speed switching.

Mode 1: After the power is turned on, the speed can be switched, and the speed is switched according to
the following figure.

Mode 2: The speed switching of the following figure can be realized only for the first operation, but the
22-11 switching will be invalid when decelerating.
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Output 4
Frequency

00-25

22-11

& »le > <& < e

Tace3 | Taccl | Taccd Taccd | Tdec1 | Tdec3 time
Rate Rate Rate Rate Rate Rate
(00-21)  (00-14) (00-23) (00-25) (00-15)  (00-22)

Note: When 00-25#0, the switching frequency can't be less than the 22-11 parameter frequency setting,
and this parameter is enabled only in PMSLV mode.
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Group 08 Protection Parameters

08- 00 Stall Prevention Function
[ xxx0b] : Stall prevention is enabled in acceleration.
[xxx1b] : Stall prevention is disabled in acceleration.
[xx0xb] : Stall prevention is enabled in deceleration.
Range [xx1xb] : Stall prevention is disabled in deceleration.
[x0xxb] : Stall prevention is enabled in operation.
[x1xxb] : Stall prevention is disabled in operation.
[0xxxb] : Stall prevention in operation decelerates based on deceleration time 1
[1xxxb] : Stall prevention in operation decelerates based on deceleration time 2
08- 01 Stall Prevention Level in Acceleration
Range [20~200]) %
08- 02 Stall Prevention Level in Deceleration
[330~410) V : 200V
Range [660~820] V : 400V
08- 03 Stall Prevention Level in Operation
Range [30~200] %
08- 21 Limit of Stall Prevention in Acc over Base Speed
Range [1~100] %
08- 22 Stall Prevention Detection Time in Operation
Range [2~100])] msec

Note: Stall prevention function only can be set in V/F control mode.

Stall prevention during acceleration (08-00=xxx0b)

(1) Prevents the inverter from faulting (Overcurrent, Motor overload, Inverter overload) when accelerating
with heavy loads.

(2) When the inverter output current reaches the level set in parameter 08-01 minus 15% the acceleration
rate starts to decrease. When the inverter output current reaches the level set in parameter 08-01 the
motor stops accelerating.

(3) Reduce stall prevention level during acceleration (08-01) in case the motor stalls (when the motor
power is smaller than the inverter rating.

Stall prevention during acceleration (08-00=xxx0b)

Prevents the inverter from faulting (Overcurrent, Motor overload, Inverter overload) when accelerating with
heavy loads.

When the inverter output current reaches the level set in parameter 08-01 minus 15% the acceleration rate
starts to decrease. When the inverter output current reaches the level set in parameter 08-01 the motor
stops accelerating. Refer to Fig.4.4.57 for more information.

Notes:

- Reduce stall prevention level during acceleration (08-01) in case the motor stalls (when the motor power
is smaller than the inverter rating.

- The inverter rated output current should be set to 100%.
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Inverter i
Output  08-01
Current

15%

\4
~

Output ,/
Frequency /

\4
~

Stall prevention
Figure 4.4.57 Stall prevention during acceleration

If the motor is used in the constant power (CH) region, the stall prevention level (08-01) is automatically
reduced to prevent the stall.

Stall prevention level during acceleration (Constant horsepower)

Stall Prev. Lev. Acceleration (CH) = Stall prevention level in acceleration (08-01) x Fbase (01-12)
Output frequency

Parameter 08-21 is the stall prevention limit value in Constant Horsepower region. Refer to Fig.4.4.58.

<«—— 08-01
Stall

prevention
level during
acceleration

<« 08-21

\\
, Output
Constant Torque Constant Horsepower frequency
. e
region region

Figure 4.4.58 Stall prevention level and limit in acceleration

Stall prevention selection during deceleration (08-00=xx0xb)

Stall prevention during deceleration automatically increases the deceleration time according based on the
DC-bus voltage to prevent over-voltage during deceleration. Refer to Fig.4.4.59 for stall prevention during
deceleration

When the DC-bus voltage exceeds the stall prevention level deceleration will stop and the inverter will wait
for the DC-bus voltage to fall below the stall prevention level before continuing deceleration. Stall
prevention level can be set by 08-02, see Table 4.4.10.
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Table 4.4.10 Stall prevention level

Inverter model

08-02 default value

200V class

385VDC

400V class

770VDC

Note: When using external braking (braking resistor or braking module) disable stall prevention during
deceleration (08-00 to xx1xb).

A

Output

frequency

Deceleration time is extended to

/ prevent overvoltage.

Deceleration

\/

Figure 4.4.59 Stall prevention selection in deceleration

Stall prevention selection during run (08-00=x0xxb)

Stall prevention during run can only be used in V/F control mode for induction motor.

This function prevents the motor from stalling by automatically reducing the output frequency during run.

If the inverter output current rises above the level set in parameter 08-03 for the time specified in
parameter 08-22, the inverter output frequency is automatically decreased following deceleration time 1
(00-15) or deceleration time 2 (00-17).

When the inverter output current falls below the level set in parameter (08-03) minus 2%, normal operation
continues and the output frequency increases to the frequency reference using the acceleration time 1 or

acceleration time 2. Refer to the following Fig.4.4.60.

Note: The stall prevention level during run can be set by using multi-function analog input Al2 (04-05=7) or

Al3(04-10=7).
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Load

\4
~

A /\
08-03 ¢ 2%

\ (Hysteresis)

Inverter _/ T
Output Current

>

Output
Frequency Tdec1 (00-15)

———— Tdec2 (00-17)

\4
~

—> «— (08-22 (detection time)

Figure 4.4.60 Stall prevention selection in operation

08- 05 Selection for Motor Overload Protection (OL1)

[xxx0b] : Motor Overload Protection is disabled.
[xxx1b] : Motor Overload Protection is enabled.
[xx0xb] : Cold Start of Motor Overload

[xx1xb] : Hot Start of Motor Overload

Range [x0xxb] : Standard Motor
[x1xxb]) : Special motor
[0xxxb] : Reserved
[1xxxb] : Reserved
08-07 Motor Overload (OL1) Protection Level
[0]) : Motor Overload (OL1) Protection 0
Range [1]) : Motor Overload (OL1) Protection 1

[2])] : Motor Overload (OL1) Protection 2

The motor overload protection function estimates the motor overload level based on the output current,
output frequency, motor characteristics and time. The motor overload trip time depends on the motor rated
current when the output frequency is higher than 60Hz.

On inverter power-up the motor overload protection internal thermal accumulation register is automatically
reset.

To use the built-in motor overload protection function parameter 02-01 (motor rated current) has to match
the motor rated current on the motor nameplate.

Turn off the motor overload protection when using two or more motors connected to the inverter (set 08-05
= xxx0b), and provide external overload protection for each motor (e.g. thermal overload switch).

With cold start enabled (08-05 = xx0xb), motor overload protection occurs in 5 and a half minutes when
operating the motor at 150% of the motor rated current at an output frequency greater than 60Hz.
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With hot start enabled (08-05 = xx1xb), motor overload protection occurs in 3 and a half minutes when
operating the motor at 150% of the motor rated current at an output frequency greater than 60Hz.

Refer to the following Fig.4.4.61 for an example of motor overload