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Preface

To make full use of the inverter functions and ensure your safety, please read this
manual carefully. In case of any problems found in use, please contact local dealer or the
company's technical staff, our professionals will be happy to help you.
sk Caution on use

Inverter is an electrical / electronic product and must be installed and put in use by
trained and skilled people. For the protection of you and the installation, this manual has
been marked with "Warning", "Caution" to remind you of the safety precaution issues in
handling, installation, use and inspection. Please comply with it.

/A Warning Improper operation might cause serious personal injury.
. Improper operation might cause damage to the inverter or the
/I\  Caution )
mechanical system.

A Warning

» Avoid electrical shock! Since the DC capacitors inside the inverter discharges
completely in 5 minutes after the power supply is removed, when necessary
to do any inspection, wait at least for 5 minutes after power down. It needs 15
minutes if over 15Hp (include).

» Wiring is not allowed when the power is supplied. Do not inspect the circuit
board when the inverter is in operation.

» Do not assemble/disassemble or replace the internal wiring or circuit and
parts of the inverter by yourself.

» Make sure the earth terminal of the inverter is correctly grounded.

A Caution

» Do not carry out the dielectric voltage withstand test on the internal parts of the
inverter because they are easily damaged by high voltage.

» Connecting U/T1,V/T2 and W/T3 of inverter terminal to AC power is strictly
prohibited.

» CMOS integrated circuits of inverter circuit board are easily affected and
damaged by static electricity. Do not touch the circuit board.
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Chapter 1 Safety Precautions
1.1 Before supplying power

A Warning

»  The main circuit must be correctly wired. For single phase supply use terminals
(R/L1,T/L3)/for three phase supply use terminals (R/L1,S/L2,T/L3). Terminals
U/T1,VIT2,W/T3 must only be used for motor connection. Any connection to supply

will cause inverter damage.

A Caution

»  The power voltage must be the same as the input voltage of the inverter.

»  When handling the inverter, do not carry it by its front cover as this may brake off,
causing it to drop, resulting damage or injury.

» To avoid risk of fire mount the inverter on a noncombustible surface. Avoid installation
near flammable materials.

» When several inverters are installed inside a control panel provide the necessary
additional cooling to maintain the required operation temperature of 40 °C (50 C
without dust cover)

» To avoid any damage to the operator keypad, turn power off before assembly or

disassembly.

& Warning

»  This product complies with IEC 61800-3 for use in second environment, restricted
use. Category C3 appropriate measures have to be taken to ensure that the overall
system compliance with the required EMC standards.

A Caution

> Installation and use of this product must be carried out by a qualified professional
electrician.

> The product installation must be applied by the means of fixed wiring.
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1.2 Wiring

A Warning

> Always turn OFF the input power supply before inverter installation and wiring the
terminals.

»  Wiring must be performed by qualified electrician.

» Make sure the ground terminal is correctly grounded. (220 V class: Grounding
impedance shall be less than 100Q, 460 V class: Grounding impedance shall be less
than 10Q). Ground the drive according to EN61800-5-1 requirements. A minimum
wire size of 10 mm? (6 AWG) may be required to meet standards limiting leakage
current.

» RCDs with B type leakage current protection.

>  Always test the operation of any emergency stop circuits after wiring. (Correct wiring
is the responsibility of the installer.)

»  Never touch the input/output power lines directly with your hands or allow any line to

contact the Inverter case.

» Do not carry out the dielectric voltage withstand test on the inverter, this will cause the
failure of semiconductor components.

A Caution

»  Make sure the input power meets that of the inverter, in order to avoid injury or fire.

» Please connect the braking resistor and braking unit according to the related wiring
diagram.

» Please fasten the terminal screws based on specified torque so as to avoid fire.

» Do not connect the input power supply line to the output terminal of the inverter.

» Do not connect the magnetic contactor and solenoid switch contacts to the output
terminal.

» Do not connect the phase advancing capacitor or LC / RC filter to the output circuit.

»  Ensure the interference generated by the inverter and motor will not affect peripheral

sensors or devices.
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1.3 Before operation

A Warning

» Make sure the inverter capacity is the same as the capacity pre-set in parameters
13-00 before supplying power.

» If the motor cable is longer than 25 meters, reduce the carrier frequency (Parameter
11-01) and / or install an output filter to reduce dv/dt (high voltage rises) which could
result in damage to motor or reduce its life expectancy.

1.4 Parameters setting

A Caution

»  When carrying out the auto-tune with rotation, do not connect the motor to the load

(mechanical device).

»  When carry out the rotatable automatic tuning and the motor will rotate, make sure

around space of the motor is enough in order to avoid danger.
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1.5 Operation

A Warning

»  Make sure the front external cover is in place prior to power on.

» Do not connect or disconnect the motor while in operation, otherwise this will cause
the inverter to trip because of over-current. In worse case it will cause damage to the
main circuit of the inverter.

» When the reset function is operated, consider all safety implications as the machine
may restart - when fault is cleared.

» Do not operate the machine with wet hands.

» It provides a independent emergency stop switch. This switch will be enabled when
the parameter is being set (see 11-55).

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

»  Make sure the operation order is closed before reset warning.

» If choose to automatically restart after power recovery (07-00), the inverter will start
automatically after power is restored.

» Before operating the auto-tune with rotation make sure that all safety implication to
the connected machine or operator are considered.

»  Never touch related terminals regardless of inverter in operation or in stop status to
avoid any danger.

»  After the power is cut off, the fan might continue to rotate for some time.

A Caution

»> Do not touch the hot surfaces such as heat sink, braking resistor, etc.&
The inverter enables easily the motor rotation from low speed to high speed. Please
make sure that the allowable range of the motor and the machine is not exceeded.

»  When the product is supported by the use of the braking module, please pay attention
to related settings for its operation.

» Inspecting the circuit board signal should be avoided when the inverter is in operation.

A Warning

» Avoid electrical shock! Since the DC capacitors inside the inverter discharges
completely in 5 minutes after the power supply is removed, when necessary to do any
inspection, wait at least for 5 minutes after power down. It needs 15 minutes if over
15Hp (include).
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1.6 Maintenance, Inspection and Replacement

A Warning

» Before the maintenance and inspection, make sure the power is cut off and the
indicator light of the power is off (make sure the DC voltage does not exceed 25 V).

»  Since there are high voltage terminals in the inverter, do not touch any terminals.
»  Prior to disassembly ensure that the power is removed from the inverter.

»  Only the designated professional can carry out the maintenance or parts
replacement.

A Caution

»  Ensure that the inverter is installed in an environment with ambient temperature
-10°C~+40°C and 95 relative humidity, non-condensing.

»  The environment must be free from water drops or vapor.

Disposal caution for the inverter

A 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 burnt.

» The Plastic enclosure and parts of the inverter such as the cover board will release harmful

gases if burnt.
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Chapter 2 Model Description

A510 Series
B 2.1 Nameplate Data:

MODEL : A510-4010-H3F MOTOR RATING : 7.5kW/11.0kW -«=—— |nverter Model and Motor Rating
INPUT  : AC 3PH 380-480V (+10%,-15%) 50/60Hz 18.7A/24.0A -«——— |nput Power Specifications
OUTPUT : AC 3PH 380-480V 0-400Hz 18.0A/23.0A IP20/NEMA1 -«=——— Qutput Power Specifications

(P/N Barcode) (S/N Barcode) ( € -«— Series No.
16KJ

\ TECO Electric & Machinery Co., Ltd. A

s oo | .«——— UL and CE Marks

—

B 2.2 Model Designation:

A510- 4010 - H3F
[ o e

F: RFI Built-in
A510 Series
Power Source Phase:
- » Blank: Both by single
and three phase
Voltage Rating: 3: For Three phase
2: 220V «—
4: 440V
Type:
H: Standard
Motor Rating: (LED operator)
001: 1HP . C: Drawing
002: jZHP (LCD onerator)
150: 150HP
175: 175HP
215: 215HP
I
375. 375HP
425. 425HP
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Model list :

Inverter Filter
model Applied | Horse | Applied Built-in

(Model for Voltage(Vac) | frequency | Power | Motor

standard (Hz) (Hp) (KW) | with | without

products)
A510-2001-H 1ph/3ph, 50/60Hz 1 0.75 ©
A510-2002-H 200~240V 2 1.5 ©
A510-2003-H +10%/-15% 3 2.2 ©
A510-2005-H3 5 3.7 ©
A510-2008-H3 7.5 55 ©
A510-2010-H3 10 7.5 ©
A510-2015-H3 15 11 ©
A510-2020-H3 20 15 ©
A510-2025-H3 25 18.5 ©
A510-2030-H3 20 gfzh4ov 30 22 ©
A510-2040-H3 +10%/-15% 40 30 ©
A510-2050-H3 50 37 ©
A510-2060-H3 60 45 ©
A510-2075-H3 75 55 ©
A510-2100-H3 100 75 ©
A510-2125-H3 125 94 ©
A510-2150-H3 150 112 ©
A510-4001-H3 3ph, 1 0.75 ©

380~480V

A510-4001-H3F +10%/-15% 1 0.75 ©
A510-4002-H3 2 1.5 ©
A510-4002-H3F 2 1.5 ©
A510-4003-H3 3 2.2 ©
A510-4003-H3F 3 2.2 ©
A510-4005-H3 5 3.7 ©
A510-4005-H3F 5 3.7 ©
A510-4008-H3 7.5 55 ©
A510-4008-H3F 7.5 55 ©
A510-4010-H3 10 7.5 ©
A510-4010-H3F 10 7.5 ©
A510-4015-H3 15 11 ©
A510-4015-H3F 15 11 ©
A510-4020-H3 20 15 ©
A510-4020-H3F 20 15 ©
A510-4025-H3 25 18.5 ©
A510-4025-H3F 25 18.5 ©
A510-4030-H3 30 22 ©
A510-4030-H3F 30 22 ©
A510-4040-H3 40 30 ©
A510-4040-H3F 40 30 ©

N
N




Inverter
model
(Model for
standard
products)

A510-4050-H3

A510-4050-H3F

A510-4060-H3

A510-4060-H3F

A510-4075-H3

A510-4100-H3

A510-4125-H3

A510-4150-H3

A510-4175-H3

A510-4215-H3

A510-4250-H3

A510-4300-H3

A510-4375-H3

A510-4425-H3

Voltage(Vac)

Applied
frequency
(Hz)

Filter

Horse | Applied Built-in
Power | Motor
(Hp) (KW) | with | without
50 37 ©
50 37 ©
60 45 ©
60 45 O
75 55 ©
100 75 ©
125 94 ©
150 112 ©
175 130 ©
215 160 ©
250 185 ©
300 220 ©
375 280 ©
425 315 o)

. The short-circuit capacity of the inverter is 5000A/240V or below 5000A/480V, 220V for model of

200~240V; 440V for model of 380~480V
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Chapter 3 Ambient Environment And Installation

3.1 Environment

The installing environment of the inverter directly affects its functions and the service
life. Therefore, the installation environment must meet the following conditions:

Protection

Protection
Class

IP20/NEMA 1, IPOO

Applicable environment

-10~40°C without the dust-protection cover -10~50°C. Above 50C a

Operating current de-rate of 2% per degree is necessary, Up to max of 60 degree C.

Temperature | For multiple inverter installation inside a cabinet ensure that the necessary
spacing and cooling requirements are considered.

Storage —70°

Temperature ~20~-70C

Humidit RH should be 5% to 95%, free of condensation or water droplets.

y (Follow IEC60068-2-78 standard)

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)

Installation site
Install in an environment that will not have an adverse effect on the operation of the unit
and ensure that there is no exposure to areas such as that listed below:-

YVVVYVVVYYVY

Direct sunlight, Rain or moisture

Oil mist and salt

Dust, lint fibbers, small metal filings and corrosive liquid and gas
Electromagnetic interference from sources such as welding equipment
Radioactive and flammable materials

Excessive vibration from machines such as stamping, punching machines
Add a vibration-proof pads if necessary
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Screw Torques for terminals

To comply with UL standards, you shall use UL approved copper wires (rated 75 ° C)
and round crimp terminals (UL Listed products) in the following table when connecting the
main circuit terminal. 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.

. . : Model of : Model of
Wire size Termm_al the (ound Fastening torque insulating Model of
mm2 (AWG) | screw size crimp kgf.cm (in.lbs) Sleeve crimp tool
terminal
0.75 (18) M3.5 R1.25-3.5 | 8.2t0 10 (7.1t0 8.7) TIC 1.25 NH 1
M4 R1.25-4 12.2t0 14 (10.4 to 12.1) TIC 1.25 NH 1
1.25 (16) M3.5 R1.25-3.5 | 8.2t010 (7.1t0 8.7) TIC 1.25 NH 1
M4 R1.25-4 12.2t0 14 (10.4 to 12.1) TIC 1.25 NH 1
M3.5 R2-3.5 8.2t0 10 (7.1t0 8.7) TIC 2 NH1/9
2 (14) M4 R2-4 12.2t0 14 (10.4 to 12.1) TIC 2 NH1/9
M5 R2-5 22.1t0 24 (17.7 to 20.8) TIC 2 NH1/9
M6 R2-6 25.510 30.0 (22.1 to 26.0) TIC 2 NH1/9
M4 R5.5-4 12.2t0 14 (10.4 t0 12.1) TIC 5.5 NH1/9
35/55 M5 R5.5-5 | 20.4to 24 (17.7 to 20.8) TIC5.5 NH1/9
(12/10) M6 R5.5-6 | 25.5t0 30.0 (22.1 to 26.0) TIC5.5 NH1/9
M8 R5.5-8 61.2 t0 66.0 (53.0 t0 57.2) TIC 5.5 NH1/9
M4 R8-4 12.21t0 14 (10.4 t0 12.1) TIC 8 NOP 60
8 (8) M5 R8-5 20.4 to 24 (17.7 to 20.8) TIC 8 NOP 60
M6 R8-6 25.510 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
14 (6) M5 R14-5 20.4 to 24 (17.7 to 20.8) TIC 14 NH1/9
M6 R14-6 25.51t0 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
22 (4) M6 R22-6 25.51t0 30.0 (22.1 to0 26.0) TIC 22 NOP 60/ 150H
M8 R22-8 61.2 to 66.0 (53.0 to 57.2) TIC 22 NOP 60/ 150H
30/38 (3/2) M6 R38-6 25.51t0 30.0 (22.1 to0 26.0) TIC 38 NOP 60/ 150H
M8 R38-8 61.2 to 66.0 (53.0 to 57.2) TIC 38 NOP 60/ 150H
50/60 (1/1/ M8 R60-8 61.2 to 66.0 (53.0 to 57.2) TIC 60 NOP 60/ 150H
0) M10 R60-10 102 to 120 (88.5 to 104) TIC 60 NOP 150H
70 (210) M8 R70-8 61.2 to 66.0 (53.0 to 57.2) TIC 60 NOP 150H
M10 R70-10 102 to 120 (88.5 to 104) TIC 60 NOP 150H
80 (3/0) M10 R80-10 102 to 120 (88.5 to 104) TIC 80 NOP 150H
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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3.2 Installation

3.2.1 Installation space

(1) Please install the A510 inverter in vertical direction, provide the required minimum
space around the unit for effective cooling, shown in Figure 3.1.

Avoid upside-down or horizontal installation.

Left =« X —éRight

X=for the inverter capacity of 18.5kW (including the smaller capacity), the
! minimum width is recommended as 50mm.

X=for the inverter capacity of 22kW (including the higher capacity),

Y ! the minimum width is recommended as 100mm.

Figure 3.1 A510 Installation Space

(2) The temperature of inverter’s heat sink cooling fins may reach 90 “C in operation.
Therefore the installation surface material must be suitable.
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3.2.2 External view of the product and warning label information

External view and part identification of A510 inverter:

(a) 220V 1~5HP/440V 1~7.5HP

Fan Cover

Fan Cover Mounting hole Anti-dust cover Mounting hole

Heat sink Heat sink
Front cover Front cover (‘ VA =i
N "“—‘—-—-—-_._._._‘_'_“‘—'—-_:—-_._._,_‘_____‘_‘_‘—
Digital operator Digital operator
Nameplate Nameplate

and barcode and barcode

Terminal cover Terminal cover

(Wall-mounted type, IEC IP 20) (Wall-mounted type, IEC IP20, NEMA1)
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(b) 220V 7.5~25HP/440V 10~30HP

Mounting hole

Anti-dust cover Mounting hole
. \ /
2 )

Fr_oEt cover
Frontcover
ogaloperser | | [55559 H] f
N TE2h T | e, ot
) || il o)
Term_inal cover \. I l( —————
:é - -
(v
M
®
(Wall-mounted type, IEC IP 20) (Wall-mounted type, IEC IP20, NEMA1)

(c) 220V 30~40HP/440V 40~60HP

Mounting hole

Nameplate
and barcode

Lifting lugs(4 pcs)

Nameplate
and barcode

Digital operator

..

Terminal cover

(Wall-mounted type, IEC IP20, NEMA1)
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(d) 220V 50~100HP/440V 75~215HP

Anti-dust cover

Front cover Mounting hole o
TS Front cover —— B Mounting hole
Lifting lugs(4 pcs) - !HMIWL :L;f:;icr:? H
|
Digital operator Diaitaoneratol m] 1 [R—
Nameplate and barcode
and barcode . “IJ
Terminal cover : ﬂH
Terminal cover
. L)
(’ Wiring box
£ [
= ¢ o
(wall-mounted type, IEC IP 00) (wall-mounted type, IEC IP20, NEMA1)

(e) 220V 125~150HP/440V 250~425HP

Anti-dust cover

Mounting hole Mounting hole

Lifting Lugs Front cover

Y Lifting Lugs (4pcs
(apcs) gs (4pcs)

Front cover .. \ )
= | < > | [T Nameplate and
\!..........“\ « Nameplate Digital operator | ““I::'l. II ' _~barcode
B ...... : '| and barcode j ..l g/
Digital operator | !l/

Digital operator
Terminal cover e

Wiring box \ ’
®
5\ | /./"

N
(wall-mounted type, IEC IP 00) (wall-mounted type, IEC IP20, NEMA1)

Figure 3.2 External view of A510
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Must be sure to read the warning information on the front cover, see Figure 3.3

" 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) 220V : 1-5HP/440V : 1-7.5HP

A WARNING

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

A CAUTION

See manual before operation.

(b) 220V : 7.5-10HP/440V : 10-15HP

A WARNING

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

A CAUTION

See manual before operation.

(c) 220V : 15-150HP/440V : 20-425HP

Figure 3.3 Warning information label

3.2.3 Product Dismounting

A Caution

For A510 wiring, it is not necessary to disassemble the digital operator. First to
loose screws of the external cover and take off the cover, then you can carry out the
wiring work to the internal terminals of the inverter.

* Models of 220V 1-25HP and 440V 1-30HP have plastic shell. It is suggested to loose
the screws of the external cover and take off the cover. When wiring is completed,
assemble the external cover of terminals and fasten screws.

* Models of 220V 30HP-150HP and 440V 40~425HP have metal shell. It is suggested to
loose screws of the external cover and take off the cover. When wiring is completed,
assemble the external cover of terminals and fasten screws.

Disassembly/assembly steps for various models of A510, as shown in following:
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3.2.3.1 Standard type
(a) 220V 1-5HP/440V 1-7.5HP

|

| ?nn;

Step 2: Remove the external cover

Step 3: Wire and replace the cover Step 4: Fasten the screw
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(b) 220V 7.5-25HP/440V 10-30HP

=0
0
PR | i '
Ao b SRR ERERRET =
] . e
<l

Step 3: Wire and replace the cover Step 4: Fasten the screw
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(c) 220V 30-40HP/440V 40-60HP

Step 1: Unscrew Step 2: Remove the external cover

Step 3: Wire and replace the cover Step 4: Fasten the screws
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(d) 220V 50~100HP/440V 75~215HP

Step 3: Wire and replace the cover Step 4: Fasten the screws
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(e) 220V 125~150HP/440V 250~425HP

J

Step 1: Unscrews Step 2: Remove the external cover

Step 3: Wire and replace the cover Step 4: Fasten the screws
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3.2.3.2 Built-in filter type (440V 1 ~60HP)

Step 5: Wire and replace the filter cover, Step 6: Fasten screw

then fasten screws
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3.3 Wiring the peripheral devices to the inverter and
related cautions

A Cautions

1. After the power is cut off, while the “CHARGE” indicator of the inverter is still on, it
means the discharge of the capacitor has not been completed. Don’t touch the circuit
or replace components at this time.

2. Never wire or disassemble/assemble internal connectors of inverter when the power
is supplied.

3. Avoid connecting U,V and W of inverter output terminals to AC power, this will result in
serious damage to the inverter.

4. Terminal E of the inverter must be correctly grounded. Comply with your local
electrical standards.

5. Since semiconductor components are easily damaged by high voltage, do not carry
out the high voltage withstand test on internal components of A510 inverter.

6. CMOS IC of the inverter control board is easily affected and damaged by static
electricity, thus, do not touch the control board.

A Cautions

1. When wiring, please refer to the table for choosing appropriate wire diameter. If the
power cable is too long, pay attention to the voltage drop which can not exceed 2% of
the rated voltage.

Phase voltage drop AV= \/3 xwire resistance (Q/km)xwiring distance (m)xcurrent
(A)x107

2. In case of a long wire between the inverter and the motor, please reduce the carrier
frequency appropriately (parameters 11-01).

A Cautions

To ensure the security of the interface device, it is recommended that a fast-acting fuse
be added at the input side of the inverter, especially for high-power systems. The
specification of applied fast-acting fuse can be referred to Section 6.6.




Examples for wiring the peripheral devices of A510 are shown in the following:

Power supply

No Fuse Breaker

(NFB) and Leakage

Circuit Breaker

Electromagnetic
contactor

AC reactor

Fast acting fuse

Input Noise filter

Inverter

Zero-phase
noise filter

3-phase

S
¥

¥

i

Ty

¥
4
¥
¥

1

induction
motor

m No fuse breaker (NFB) and Leakage Circuit Breaker

+ Please refer to table 3 for choosing NFB of appropriate
current.

Do not use NFB to control the start/stop of the inverter.

+ If a leakage circuit breaker is added for leakage
protection, its current sensitivity shall be more than
200mA and action time more than 0.1 (V-TYPE), so as to
avoid high-frequency malfunction.

m Magnetic contactor

« Normally a magnetic contactor is not needed. A contactor
can be used to perform functions such as external control
and auto restart after power failure. Do not use the
magnetic contactor as the run/stop switch for the inverter.

m AC reactor

+ In case of further improving the power factor or suppress
the external surge, an AC reactor can be additionally
equipped.

m Fast acting fuse
To protect interface devices, it is necessary to add a fast
acting fuse (fuse specification will be referred to Section
6.6)

= Input Noise filter
A510 is matched with TECO special filter, meeting the EN

55011 class A, category C3.

« The selection of input noise filter can be referred to
Section 6.4)

m Inverter
Terminal R,S,T at input side have no phase sequence

requirement, thus they can be arbitrarily exchanged.
« Terminal E must be correctly grounded.

m Zero-phase noise filter
« Adding a zero-phase noise filter at the output side of the
inverter. This can decrease the radiated interference and

induced noise.
« Please refer to Section 6.5

= Motor
- If an inverter drives multiple motors, the rated current of
the inverter must be greater than the total current that all

motors operate at the same time.
« Motor and inverter must be grounded respectively.
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m Wiring

The following is the standard wiring diagram for the A510 inverter (© indicates main
circuit terminal , O indicates control circuit terminal ). Locations and symbols of the wiring
terminal block might be different due to different models of A510. The description of main
circuit terminal and control circuit terminal can be referred to table 1 and 2.

The third type grounding
Resistance lower than 100Q

Analog signal output 1, 2

$ (DC 0~10V)

Ay Braking resistor
o R T
8 & é
a B1/P A |BZ 1
5 |
_M’Ctéﬁﬂf T + U/T21,x
S/L2 VIT:
Main circuit power { —so—M- © =T i
oA=& TIL3 “ W/T3X
3 X -l |
S
(Forward rotation/stop 55— 14 g
Analog output 1
Reverse rotation/stop 5o S2 —
UP command 0 o S3
E *
DOWN/ command 5o $4 T sws 2
E Multi-step speed _ 5 % Source(PNP)
g command 1 § Sink(NPN), Default setting
a P, Fault reset 5o $6 5
§ g
Q Jog command 56 S7
External base block 5o S8
24V Power terminal of digital signal (source)
L 24VG digital signal common (sink)
__R2A
E Connection terminal of shielding wire _° .5
m ( +12V Power of analog input, +12V, 20mA 5 R2
& -10V~0~10V o , .
3 Al1 Multi-function analog input SW2 3 DO1
) (-10~10V/0~10V, 20KQ) v . [ —
P sl e agwa s |] o 7
£ N ]P GND Mutal t X | of analog si I|Semng " 2056
i utal terminal of analog signa
.§ Pulse input g sig ] . |po
L 5 -12V Power of analog input -
Veeo | 24Ve| 12Ve | 5Ve |f J *7 -5
Re | 2K@e| 75004 100824 JLIL Pulse input - Pl Pulse command input 32K Hz. Max. GND P
,\‘ Means
! | screened 313 P ; ;
L wire th Means screened twisted twire 4 CNG (RJ45) ?

Terminal symbol @ Indicates main circuit

F1 *
Safety input contact
F2

o Indicates control circuit

<;I

Remark:
*1: Only the Master circuit of 220V 1~25HP And 440V 1~30HP(included) / or models of lower capacity with built-in braking transistor provide terminal B2.

The braking resistor can be connected directly between B1 and B2.
*2: The multi-function digital input terminals S1~S8 can be set to source (PNP, with +24 common) or sink (NPN, with 24VG common) mode by the SW3.
*3: Multi-function analog input 2 (Al2) can be set to the voltage command input (0-10/-10-10v) or the current command input (4~20mA) through the SW3.
*4: Safety input connector F1 and F2 should be shorted so that the inverter outputs properly. When the safety input is used, please be sure to remove the link
between F1 and F2.

*5: Only 220V 3HP and 440V 5HP (included) or models above, provide terminals -12V, R2A-R2C and PO-GND.

*6: Only 220V 2HP and 440V 3HP (included) or models below, provide terminal DO2.
*7: When using the open collector for pulse input, the connected resistors need to follow the input voltage.

} Option Card (PG)

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

4 Multi-function photocoupler output
(DC 48V/50mA, Open Collector)

Multi-function pulse output
32k Hz. Max.

O
11S(+)
RS485 Communication port
2[S(-)



m Control circuit terminal configuration
200V:1HP~2HP, 400V:1HP~3HP

E | ooz |azavs | sz | sa | s | s | zavw | +zv | onD | sl | sk
o | DoG | s sa | a5 | &7 F2 P ao | aoz | E
RiA | RIB | RIC
200V:3HP~40HP, 400V:5HP~60HP
E | 2avs | 51 53 | 85 | 7 | 24w | 2w | GND | <12¢ | GND | GND | an | ap
o | oog | s | sa | s | s F2 E PO | P | a1 | anD2
RiA | RIE | RIC
Ren | ReC
200V:50HP~150HP, 400V:75HP~425HP
E | 2aus | s s3 | s5 | s | eaw | w2v | oD | 2w [ owo | oho | an | se
oM | oo | sz | sa | m | =8 F2 E Po | B | am | aoe
rea | Rec | Rin | RIB | RIC
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3.4 Terminal Description

Table 1 Main Circuit Terminals

Terminal 220V: 1~25HP 220V: 30~150HP
symbols 440V: 1~30HP 440V: 40~425HP
R/L1
S;LZ Power supply of the main terminal ( single phase, only
T3 connect R-S)
B1/P e B1/P—6:DC power )
B2 supply
e B1/ P—B2: externally ® -0 DC
S/ connected braking resistor *®-0 Supg@vgerr
connect braking
® - detection
module
U/T1
VIT2 Inverter output
WI/T3
E Ground terminal

m Main Circuit Terminal Layouts
220V : 1~ 2HP , 440V : 1 ~ 3HP

— — — — — — —F — —
R/t1 Sh2 T/ws B1/P © B2 U/ttt Vit2 W/T3

220V : 3 ~5HP , 440V : 5 ~ 7.5HP

UCA) Lo o

L o2 Tis @ 1 m2
.
| Power In | | Dynarric Brake | CHARGE WQ

220V : 7.5~10HP , 440V : 10 ~ 15HP

R EEEEE

— o —— — — — — — — —

E Ri1 Sn2  Tis S B1/P B2 Umi Vim2 W3

D | Power In | [ Dynamic Brake | | To Motor O S
CHARGE




220V : 15~25HP , 440V : 20 ~ 30HP

S/L2

— — — —
Tihs © B1/P B2
) e ) m— A m—

—
U/l

J

ViT2

W/ts

220V : 30 ~40HP , 440V : 40 ~ 60HP

i nid

i3

—
T/L3

) s
©
J— =

2
&

220V : 50~60HP, 440V :

ey

e @ @ @] L
P LN

a @&

= @

@]

e 0

@ =

e 220V : 125~150HP, 440V : 250~425HP

o]
=0

Eele

—0
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Table 2 Control circuit terminals

Type | Terminal terminal function Signal level
S Forward rotation— stop command
(default), multi-function input terminals * 1
S92 Reversal rotation- stop command
(default), multi-function input terminals * 1
s3 UP command(default), multi-function input
terminals * 1 24 VVDC, 8 mA opto-
Diqi DOWN command(default), multi-function |coupler isolation
igital S4 [ terminals * 1 maximum voltage of 30
input mpuft erminals ( . . g
signal S5 Mult!—step §pe§d frequer_mcy command 1, |Vdc, input impedance of
multi-function input terminal* 1 9.03kQ optocoupler)
S6 fault reset input, multi-function input
terminal * 1
s7 JOG frequency command, multi-function
input terminal * 1
S8 External B.B.(Base Block) input, multi-
function input terminal * 1
24V Digital signal SOURCE point (SW3 +15%,
24V switched to SOURCE ) Maximum output
Power Common terminal of Digital signals current: 250mA( the sum
supply | 24VG |Common point of digital signal SINK of all load )
( SW3 switched to SINK))
+12V
+12V  |Power for external speed potentiometer ( Maximum current ,
20mA)
12V Only above 220V 3HP/ 440V 5HP -12V
(include) support this terminal function (Maximum current, 20mA)
From 0 to +10V,
Al Multi-function analog input for speed (II:r:gumt ;rlcp))\é(;[gn*-;eo'VZOKQ)
reference (0-10V input)/(-10V~10V input) (11bit + 1 symbol,
Analog resolution)
input From 0 to +10V,
signal From -10V to +10V
Multi-function analog input terminals *2, l(:lnput impedance: 20KQ)
. rom 4 to 20 mA
Al2 can use SW2 to switch voltage or current (Input impedance:
input (0~10V)/(4-20mA) P50KQ)
(11bit + 1 symbol,
resolution)
GND |Analog signal ground terminal -
E Shielding wire’s connecting terminal L

(Ground)
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Type Terminal terminal function Signal level
AO1 Multi-function analog output terminals *3|From 0 to 10V,
Analog (0~10V output) ( Maximum current,
output AO2 Multi-function analog output terminals *3 20mA )
signal (0~10V output) (PWM 10KHz
GND |Analog signals ground terminal resolution )
Pulse Pulse output, Band width 32KHz, only 32KHz(max), Open
output PO above 229V 3H_P/ 440V_ 5HP (include)|Collector output
signal support this terminal function. (load: 2.2kQ)
GND |Analog signals ground terminal —
L: from 0.0 to 0.5V
Pulse = Pulse command input, frequency width g;fg%rrk:zo(rtﬁal?.ZV
input of 32KHz
signal (impedance:3.89 KQ)
GND |Analog signals ground terminal —
DO1 Multi-function(open collector resistor)
output: in operation, zero speed,
frequency consistency, consistency at
any frequency, output frequency ,
. preparation completion, low-voltage 5
C?J?'tj‘t' DO2 |detection, output breaker, rotation and ?)8\(3-20?1 ﬁgméut ut
P (Frame1 |frequency command, over-torque P pling outp
only) |detection, abnormal, low-voltage,
Overheat, motor overload, inverter
overload, retrying, communication error,
timing functional output device......
DOG |Open collector transistor digital ground
R1A | Relay A contact (multi-function output
R1B [terminal) Terminal it
. - erminal capacity:
,:'\;(::ﬁi);]aBl)contact (multi-function output at 250Vac, 10 mA~1A
Relay R1C . at 30Vvdc, 10 mA~1A
output Relay contact common terminal,
With the same functions as DO1/DO2
R2A-R2C Terminal capacity:
(above |With the same functions as DO1/DO2 at 250Vac, 10 mA~1A
Frame2) at 30Vdc, 10 mA~1A
on: normal operation.
off: emergency stop. .
safety F (if used as external safety switch to stop, 24Vdc, 8mA, pull-high
input NI
you must remove the short circuit pin.)
F2 Safety command common terminal 24V Ground
RS-485 S (+) Opto-coupler isolation,
RS485/MODBUS differential input and
port S (-) output
pu
Grounding| E (G) Grounding to earth L

Shield the connecting terminal
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*1:Multi-function digital input can be referred to the manual.

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

- Group 04 - External Terminal Analog Signal Input (Output) Function Group.
*3:Multi-function analog output can be referred to the manual.

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

A Caution

« Maximum output current capacity of the terminal 12V is 20mA.

+ Multi-function analog output AO1 and AO2 are special for the analog output of meter.
Please don’t use them to the analog signal output of feedback control.

« Control board’s 24V & +12V is to be used for internal control, please don’t connect to
other external devices to use.
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3.5 Internal wiring diagram of main circuit

Various models of A510’s internal wiring diagram of main circuit are shown as the

following:

1. 220V:1HP 440V: 1~2HP

2.220V: 2~25HP  440V: 3~30HP

B1/P
R/L1 (5; ‘ R/L1 Ci)i
e o & - D vl 2 D vl
T/L3 Qi‘ 4{\) WIT3 T/L3 (?7 L Wit
o q J ol \ o q
; ﬁ ; ]
" Aaget
3.220V: 30~40HP 440V: 40~60HP 4.220V: 50~60HP 440V: 75~100HP
P
@
? | DCL
RILI O—r - ‘ | :((:__21)) & * Qﬁw(ﬂ)
‘ L 5 um w T 1 L Ov(T)
SiL2 O— L ; T(L3) 0— ‘
T3 O——f * 46& 9 v\\//gi ‘ W
. . | ‘ N ]
‘ l ‘ |::> CONTROL : \'Z' SPS E:> c/B
i | SPS CIRCUITS E o _
5.220V: 75HP, 100HP 6. 440V: 125HP, 150HP, 175HP, 215HP
P P
f—l DeL F—l DCL
R(L1) Q\i ‘ | Uy R(L1) % —Cgum)
w4 e R
| ——0 W(T3) ; L OW(T3)
N i | 1 NO I |
Lo ! ,
% sps |2 cB K 1T ol
2o L aome| 8 Eo—) ~Jacioc] Of
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7.220V: 125HP, 150HP 8. 440V: 250HP, 300HP, 375HP, 425HP

P
i bCL i DCL
A L[ A | mic & I
TIL3O i oV TIL3 7 N —vm
: ——O WIT3 | ——QWIT3
S | ‘ I |
N N©
e P |
| é SPS = C/B | §H§ é e
E O—WL7 acioc|_Of E Oﬁy acinc| Of

3.5.1 Selection board of voltage setting (440V)

The cooling fan line voltage selecting connector shown in Fig. 3.5.1 must be set
according to the type of main circuit power supply. Insert the connector at the position
showing the appropriate line voltage. The unit is preset at the factory to 440 line voltage.

(1) 440V: 125HP~215HP

33CN

TB4(220V) FUL SA4(220\)
2 1
34CN = 35CN 83
b 220V
awv| O O
Q = E 380V 400/415 440V 460V
DM1 25CN D —
4KABIX5TIWOL 360N
4P108C0010103 VER.04 L P2 IP3 P4
(2) 440V: 250HP ~425HP : @
33CN SA4(220V)
TB4(220V) -
440v 34CN o
[ | 35CN 220V
320N O O
2ov  aon f 440V
380V 400/415 440V 460V B2
25CN
4KABIX613WOL

ﬁﬁ =
Fig 3.5.1 Voltage Selecting Connector
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3.6 Instrument for main circuit wiring and caution

m Instrument for main circuit wiring

Whether the MC should be installed or not is depended on the actual requirement,
while the NFB must be installed between the AC supply and power input ports R, S, T of
A510. If a leakage breaker is additionally added for protection to avoid the malfunction of
leakage breaker, its current sensitivity shall be over 200mA, and acting time over 0.1
seconds.

Table 3 Wiring instrument for 220V / 440V class

A510 Model wire diameter (mm®)
horse Rated ~elizdl . Grounding *4 *4
current | Main ; Control NFB MC
Power power KVA A) i line line™®
(HP) HD/ND HD/ND E(G)
200V 1HP 1.9/2.3 5/6 2~5.5 2~5.5 0.5~2 TO-50EC(15A) CU-11
1@ /30 2HP 3/3.7 8/9.6 2~5.5 3.5~5.5 0.5~2 TO-50EC(20A) | CU-11
3HP 4.2/4.6 11/12 3.5~5.5 3.5~5.5 0.5~2 TO-50EC(30A) CU-11
5.4HP 6.7/8.0 | 17.5/21 55 55 0.5~2 TO-50EC(30A) | CU-16
7.5HP | 9.5/11.4 25/30 8 5.5~8 0.5~2 TO-100S(50A) | CU-18
10HP |12.6/15.2| 33/40 8 5.5~8 0.5~2 TO-100S(50A) CU-25
15HP |17.9/21.3| 47/56 14 8 0.5~2 TO-100S(100A)| CU-50
20HP |22.9/26.3| 60/69 22 8 0.5~2 TO-100S(100A)| CU-65
25HP |27.8/30.1| 73/79 22 14 0.5~2 TO-225S(100A)| CU-80
200V 30HP |32.4/41.9| 85/110 38 14 0.5~2 TO-225S(150A)| CN-100
30 40HP |43.8/52.6| 115/138 60 22 0.5~2 TO-2255(175A)| CN-125
50HP |55.3/64.4| 145/169 80 22 0.5~2 TO-225S(200A)| CN-150
60HP |68.6/76.2 | 180/200 100 22 0.5~2 TO-2255(225A)| CN-180
75HP |81.9/95.3 | 215/250 150 22 0.5~2 TO-400S(300A)| CN-300
100HP [108/118.9| 283/312 200 38 0.5~2 TO-400S(400A)| CN-300
125HP [132/137.2| 346/400 300 38 0.5~2 TO-400S(400A)| SK-400
150HP | 158/172 | 415/450 | 250*2P 50 0.5~2 TO-800S(800A)| SK-600
400V 1HP 2.6/3.1 3.4/41 2~5.5 2~5.5 0.5~2 TO-50EC(15A) CU-11
30 2HP 3.2/14.1 4.2/5.4 2~5.5 3.5~5.5 0.5~2 TO-50EC(15A) CU-11
3HP 4.2/5.3 5.5/6.9 2~5.5 3.5~5.5 0.5~2 TO-50EC(15A) | CU-11
5.4HP 7/8.5 9.2/11.1 2~5.5 3.5~5.5 0.5~2 TO-50EC(15A) | CU-18
7.5HP |11.3/13.3|14.8/17.5| 3~5.5 3.5~5.5 0.5~2 TO-50EC(20A) | CU-18
10HP |13.7/17.5| 18/23 55 55 0.5~2 TO-50EC(30A) | CU-25
15HP |18.3/23.6| 24/31 8 8 0.5~2 TO-100S(50A) | CU-25
20HP |23.6/29.0| 31/38 8 8 0.5~2 TO-100S(50A) | CU-35
25HP |29.7/33.5| 39/44 8 8 0.5~2 TO-100S(50A) | CU-50
30HP |34.3/44.2| 45/58 14 8 0.5~2 TO-100S(75A) | CU-50
40HP |45.7/54.9| 60/72 22 8 0.5~2 TO-100S(100A)| CU-65
50HP |57.2/67.1| 75/88 22 14 0.5~2 TO-100S(100A)| CU-80
60HP |69.3/78.5| 91/103 38 14 0.5~2 TO-225S(150A)| CN-100
75HP 89.9/111 | 118/145 60 22 0.5~2 TO-225S(175A)| CN-125
100HP | 114/126 | 150/165 80 22 0.5~2 TO-2255(225A)| CN-150
125HP | 137/159 | 180/208 150 22 0.5~2 TO-400S(300A)| CN-300
150HP | 165/191 | 216/250 150 22 0.5~2 TO-400S(300A)| CN-300
175HP | 198/226 | 260/296 200 30 0.5~2 TO-400S(400A)| CN-300
215HP | 225/250 | 295/328 250 30 0.5~2 TO-400S(400A)| CN-300
250HP | 282/332 | 370/435 300 38 0.5~2 TO-400S(400A)| SK-400
300HP | 343/393 | 450/515 | 250*2P 50 0.5~2 |TO-800S(800A) ?go_g/(i())
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A510 Model wire diameter (mm®)
horse Rated et Grounding *4 *4
current | Main . Control NFB MC
Power powglr KVA A) circuit™ line line®
(HP) HD/ND HD/ND E(G)
* ~ TE- SK-600
375HP | 400/446 | 523/585 | 250*2P 50 0.5~2 1000(1000A) (800A)
* ~ TE- SK-600
425HP | 461/461 | 585/585 | 250*2P 50 0.5~2 1000(1000A) (800A)

*1:
*2:
*3:
*4:

Fixed torque load shall prevail.
The main circuit contains R/L1, S/L2, T/L3, U/T1, V/T2, W/T3,B1 /P, B2, ©, ®.
Control line is the terminal wire on the control board.
The NFB and MCB listed in the table are of TECO product numbers, products with

same rated specification of other brands are available. To reduce electrical noise

interference, please ensure that R-C surge absorber

(R: 10Q/ 5W, C: 0.1uf/1000VDC) are added at both sides of MCB caoil.
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For the external wiring, please attention to the followings:
(A) Control Circuit wiring:

(1) Control circuit wiring (control terminal) must be isolated from main circuit wiring (R,
S, T, U, V, W) and other power lines, so as to avoid electrical noise interference.

(2) Contact output terminal R1A, R1B, R1C (or R2A, R2C) must be isolated from
terminal ®~®, A01, A02, GND, DO1, DO2, DOG, +12V-, -12V, Al1, Al2, GND when
wiring.

(3) In order to avoid the electrical noise interference, the control circuit wiring must
adopt shielding isolation twisted wire, please refer to the following diagram; the

wiring distance should not exceed 50m.

Shielding isolation wire Protective covering

Connected to the control terminal E of b b
inverter
vvao not connect the shielding isolation wire at
this side

Wrapped with insulating tape

Figure 3 Isolation twisted wire treatment

When connecting the output contact of the multi-function optocoupler to the relay, it is
necessary to add flywheel diode in parallel to both sides of the relay coil, as shown in the
following diagram.

48V max.
50 mA max. T
g

v _)I: I_N_I <« Flywheel diode

(above 100V 100mA)

A510 v
External wiring circuit

Figure 4 Optical coupler output contacts connected inductive load
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(B) Main Circuit wiring :

(1) It doesn’t need to consider the phase sequence for input power R, S, T.

(2) Prohibit connecting U, V and W of inverter output terminals to AC power.

(3) Inverter output terminal U, V and W are connected to the motor terminal U, V, W. If
the inverter executes forward rotation instruction while the motor rotates in reversal
direction, simply exchange any two wires of U, V, W is enough.

(4) Never connect the inverter output terminal to the capacitor or LC, RC noise filter of
improving the power factor.

(C) Grounding wire :
(1) Grounding terminal (E) is grounded to the earth by the third type grounding way.
(grounding resistance of 100Q or less)

(2) Inverter grounding wire can not be grounded together with high-current loads such
as welding machines and high-powered motors and so on. They must be grounded
respectively.

(3) Grounding wire size follows the specification of electrical equipment technical
basis. The shorter grounding wire is, the better it is.

(4) If several inverters are grounded jointly, please refer to the following diagrams for

grounding. Do not form a circuit in grounding.

O O X
J YL

(a) Good (b) Good (¢) Not Good

Figure 5 Grounding ways of several A150 jointly

3-28



© Determine wire size

When choosing wire, a consideration of the voltage drop caused by the wire is a
must.

Voltage drop is calculated as shown below. In general, the voltage drop shall be
controlled below 2% of the rated voltage. Voltage drop between wires (V) = x wire
resistance (Q / km) x wiring length (m) x current (A) x 10

© AC reactor for parallel power coordination

If the capacity exceeds 600kVA, please add AC reactor to the input side of the
inverter in series. AC power can be used for power coordination and power factor
improvement.

© Wiring length between the inverter and the motor
If the total length between the inverter and the motor, the inverter itself and other
peripheral devices will be affected because the high-frequency carrier frequency (ie,
the IGBT ON / OFF switching frequency) of the inverter will increase the leakage
current between wiring and the ground. As a result, if the wiring length between the
inverter and the motor is very long, please modestly reduce the carrier frequency, as
shown below.

Wiring distance between
the inverter and the motor

<30m 30m ~ 50m | 50m ~100m =100m

Allowable carrier
frequency 16kHz(max) | 10kHz(max) | 5kHz(max) | 2kHz(max)
(set values of 11-01)
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3.7 Inverter Specifications

= Basic Specifications

Allowable frequency
fluctuation

+5%

(a)220V class
Inverter capacity (HP) 1 2 3 5 | 75|10 | 15| 20 25 | 30 | 40 | 50 | 60 | 75 | 100 | 125 | 150
Rated output | 4o | 3 | 45 | 67 | 95 |126(17.9| 229 | 27.8 |324|43.8| 553 | 68.6 [81.9| 108 | 132 | 158
Heavy-load Capacity (KVA)
type e U 5 | 8|11 [175| 25 | 33 |47 | 60 | 73 | 85 | 115 | 145 | 180 | 215 | 283 | 346 | 415
current (A)
H.D Maximum
(150%/1min) [aPplicable 1 2| 3|5 |75|10|15| 20 | 25 | 30 | 40 | 50 | 60 | 75 | 100 | 125 | 150
= motor HP (0.75)|(1.5)| (2.2) | (3.7) | (5.5) | (7.3) | (11) | (15) [(18.5)|(22)| (30) | (37) | (45) | (83) | (75) | (90) |(110)
I3 (KW)
£ Rated output
. ated outpu 23 |37 |46 |80 |11.4 |15.2 [21.3] 26.3 | 30.1 |41.9|52.6 | 64.4 [76.2 | 95.3(118.9 [152.4| 172
2 |Standard-load CEgami ()
3 |type Rzl SUaul 6 |96|12 |21 |30 |40 |56]| 69 | 79 |110|138| 169 | 200 | 250 | 312 | 400 | 450
current (A)
N.D Maximum
(120%/1min) [aPplicable 15| 3| 4 | 75|10 | 15| 20| 25 | 30 | 40| 50 | 60 | 75 | 100 | 125 | 150 | 175
motor HP (1.1) [(2.2)| (3) |(6.5)|(7.5) | (11) |(15)|(18.5)| (22) | (30) | (37) | (45) | (55) | (75) | (90) | (110) |(130)
(KW)
;I'\?)e maximum output voltage 3-phase, 200V~240V
;I;ggl:rg;)g;n(tn;)output Based on parameter setting 0.1~400.0(1200.0) Hz
Rated voltage, frequency Single/3-phase 200V~240V, 50/60Hz 3-phase 200V~240V, 50/60Hz
% Allowable voltage fluctuation [-15% ~ +10%
a |Allowable frequency o
fluctuation 5%
(b) 440V class
Inverter capacity (HP) 1 2|3 |5 (751015 |20 | 25 (30|40 50 | 60 | 75 [ 100|125 | 150 | 175 | 215
Rated output | ;¢ | 35 | 45 | 7 [11.3[13.7|18.3 23.6 | 20.7 |34.3(45.7| 57.2 | 69.3 | 89.9 | 114 | 137 | 165 | 198 | 225
Heavy-load Capacity (KVA)
type Sjrtf:n?‘(’x))“t 34 [42|55[92(14.8| 18 | 24 | 31 | 39 | 45 | 60 | 75 | 91 | 118 | 150 | 180 | 216 | 260 | 295
H.D Maximum
(150%/1min) |aPPlicable 1 2|3 |5 |75/10|15| 20 | 25 |30 |40 | 50 | 60 | 75 |[100| 125 | 150 | 175 | 215
motor “HP ©0.75)[(1.5)[(2.2)| @) |(5.5)(7.5)| (1) | (15) |(18.5)| (22) | (30) | (37) | @5) | (55) | (75)| (90) | (110)|(132)|(160)
o (KW)
2z Rated output
@ Capacity (Kva) | 31 | 41|53 |85 [133]17.5(236 290|335 [44.2/54.9/67.1| 785 | 111|126 | 159 | 191|226 | 250
s |Standard-load Rafed O)L/J'[ ut
Etype Cu”em(Ag’ 41 |54 (69 [11.1(175| 23 | 31 | 38 | 44 | 58 | 72 | 88 | 103 | 145 | 165 | 208 | 250 | 296 | 328
o N.D Maximum
(120%/1miny |aPPlicable 2 | 3|4 |75/10 |15 20| 25 | 30 |40 | 50 | 60 | 75 | 100 |125| 150 | 175 | 215 | 250
motor ‘HP (1.5) [(2.2)| (3) |(5.5)|(7.5)| (11) | (15) |(18.5)| (22) | (30) | (37) | (45) | (55) | (75) [(90) [(110)|(132)|(160)|(185)
(KW)
I\;l)e maximum OUtpUt voltage 3-phase 380V~480V
]:I'rr;zun;?]il;n(l:_'rg)output Based on parameter setting 0.1~400.0(1200.0) Hz
Rated voltage, frequency 3-phase 380V ~ 480V, 50/60Hz
(0]
g Allowable voltage fluctuation -15% ~ +10%
o
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Inverter capacity (HP) 250 300 375 425
Heavy-load |Rated Output capacity 282 343 400 461
type (KVA)

Rated output current (A) 370 450 523 585

H.D. . |[Maximum applicable 250 300 375 425

5 |(150%/1min) |motor "HP (KW) (185) (220) (280) (315)
D_ .

= |Standard- Rated Output capacity 332 393 446 446

O |load type (KVA)

3 Rated output current (A) 435 515 585 585

S |N.D. ) Maximum applicable 270 335 425 425
(120%/1min) |motor "HP (KW) (200) (250) (315) (315)
The maximum output voltage (V) 3-phase 380V~480V
The maximum output frequency (Hz) Based on parameter setting 0.1~400.0 Hz

5 Rated voltage, frequency 3-phase 380V ~ 480V, 50/60Hz

% Allowable voltage fluctuation -15% ~ +10%

2 |Allowable frequency fluctuation +5%

* 1 Take standard 4-pole induction motor as the base.
* 2 A510 model is designed to use in heavy load conditions, the factory setting is the HD (heavy load type)

mode.

* 3 The overload capacity of A510 model HD (heavy load type) is 150%/1min, 200%/2sec. See the table
below for the carrier frequency default setting and range.
* 4 The overload capacity of A510 model ND (normal load type) is 120%/1min, carrier range: 2KHZ ~ 16KHZ,
the factory setting is 2KHZ.
* 5 if it is greater than factory carrier frequency, you need to adjust the load current based on the de-rating

curve.
Inverter Voltage and Capacity HD mode HD mode
. : carrier fre carrier fre
220V series 440V series range q factory setti?ng
1~20HP 1~30HP 2~16KHz 8KHz
25HP - 2~12KHz 6KHz
30~40HP 40~50HP 2~12KHz (*7) 5KHz
50~100HP 60~175HP 2~10KHz (*7) 5KHz
- 215HP 2~8KHz 3KHz
125~150HP 2~5KHz 5KHz
250-375HP 2~5KHz 4KHz
425HP 2~5KHz 2KHz

*6 If control mode (00-00) is set to 2 (SLV mode) and maximum frequency (01-02) is larger than 80Hz, the

carrier frequency range is 2~8KHz,

The following shows maximum frequencies under different control modes.

Load mode il Other settings Maximum
mode frequency
V/F maximum frequency set to 400Hz (00-31 = 0) 400Hz
VIF + PG | maximum frequency set to 1200Hz (00-31 = 1) 1200Hz
220V 1~10HP, 440V 1~15HP 150Hz
220V 15~25HP, 440V 20HP 110Hz
Heavy Duty SLV 440V 25~30HP 100Hz
(00-27=0) 220V 30~150HP, 440V 40~425HP, carrier (11-01) is set as 8K 100H
z
or below 8K
220V 30~100HP, 440V 40~175HP, carrier (11-01) is above 8K 80Hz
SV unlimited 400Hz
PMSV unlimited 400Hz
Normal Duty V/F maximum frequency set to 400Hz (00-31 = 0) 120Hz
(00-27=1) V/F + PG | maximum frequency set to1200Hz (00-31 = 1) 1200Hz
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= General Specifications

Operation mode

Seven-segment display * 5 + LED keypad (it is allowable to buy LCD keypad with parameter copy function)

Control mode

V/F, VIF+PG, SLV, SV, PMSV, PMSLV* with space vector PWM mode

Frequency control range

0.1Hz~400.0Hz(1200.0Hz)

Frequency accuracy
(Temperature change)

Digital references: £0.01%(-10 ~ +40°C), Analog references: +0.1% (25C +10°C)

Speed control accuracy

+0.1%( vector control(SV)), +0.5%( vector control without sensor)

Frequency setting

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

resolution
& | Output frequency 0.01Hz
@ | resolution )
@ rated output current 150%/1 min, 200%/2sec(H.D mode),120%/1 min (N.D mode), factory setting of 150%/1 min,
+~ | Overload Tolerance
g 200%/2sec
E frequency setting signal | DC 0 ~ +10V / 4 ~ 20mA or DC-10V~+10V and pulse —type command frequency
o | Acceleration / 0.0~6000.0 second (separately set acceleration and deceleration time )
o | deceleration time
5 il flfeq_uency Can arbitrarily set V / f curve based on parameters
O | characteristics
Braking torque About 20%
Auto tuning, Zero Servo, torque control, position control, Droop, Soft-PWM, over-voltage protection, dynamic braking,
Main control functions speed search, frequency traversing, instantaneous power fault restart, PID control, automatic torque compensation, slide
difference compensation, RS-485 communication standard, speed feedback control, simple PLC function, 2 sets of analog
output, safety switch.
Accumulated record of power supply time and operation time, 4 sets of fault history record and the latest fault record state,
. energy-saving function setting, single phasing protection, smart braking,DC braking, Dwell, S curve acceleration and
Other functions - . S A - ; ;
deceleration, Up / Down operation, MODBUS communication type, output of pulse multiple, display of any engineering
unit, SINK / SOURCE input interface option
. Action current can be set (in acceleration or constant speed, it can be set separately. In deceleration, it can be set with /
Stall protection .
without)
Instantaneous over
current_ (OC.:) EIE G It stops when the current exceeds 200% of the inverter rated current.
short-circuit (SC)
protection
Inverter overload inverter rated current is 150%/1 min., in case of 200%/2sec, it stops (H.D type),carrier of the factory setting is 8~2KHZ.
Protection (OL2) In case of 120%/1 min, it stops(N.D. type), carrier of the factory setting is 2KHZ.
(2]
= it o_verload (S8 Electrical overload protection curve
S | protection
(8]
= Sr\getrezggﬁge(ov) If the main circuit DC voltage is over 410V (220V class) / 820V (440V class), the motor stops running.
E Under voltage (UV) If the main circuit DC voltage is under 190V (220V class)/ 380V (440V class), the motor stops running.
5 :
2 ﬁi&gmzﬂzgﬁztagﬁgfr Power fault exceeds 15ms
& | fault P You can set the function of automatic restart after instantaneous power fault in 2sec
Overheat protection(OH) | Use temperature detector for protection
Ground Fault .
protection(GF) Use current detector for protection
sPtracl)tt:ctlon I S0 When main circuit DC voltage =50V, the CHARGE LED is on.
Output Phase Loss . . .
Protection (OPL) If the OPL function acts, the motor stops rotation automatically.
Location Indoor (protected from corrosive gases and dust)
§ _g Ambient temperature -10~+40°C without de-rating (IP20/NEMA1), -10~+50°C (IP00), with de-rating, its maximum operation temperature is 60°C
E®
s E Storage temperature -20~+70C
=0
> o
S &1 Humidity 95%RH or less ( no condensation )

Altitude and vibration

altitude of 1000 meters or lower, below.5.9m/s2(0.6G)

Communication function

RS-485 standard with built-in (MODBUS) (RJ45)

PLC function

Built-in

EMI protection

The added noise filter is in line with EN61800-3 , 400V 60HP or below can be built in.

EMS protection

Follows EN61800-3

Option

open pole/wire drive/PM encoder feedback card

* PMSLV is under development.
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B Derating curve based on the carrier
(a) 220Vmodel

(lout)
ND 220V ~20HP
HD /
HD of]
80%
0 2KHz 8KHz 16KHz  (Fc)
(lout)
ND 220V 25HP
HD /
HD of
80%
0 2KHz 6KHz 12KHz  (Fc)
(lout)
ND 220V 30~40HP
HD /
HD of
80%
0 2KHz 5KHz 12KHz  (Fc)
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(lout)
ND 220V 50~100HP

HD /

HD of
80%

0 2KHz 5KHz 10KHz  (Fc)

(b) 440V model

(lout)
ND 440V ~30HP
HD /
HD of
60%
0 2KHz 8KHz 16KHz  (Fc)
(lout)
ND 440V 40~50HP
HD /
HD of
80%
0 2KHz 5KHz 12KHz (FC)
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(lout)
ND 440V 60~175HP

HD /
HD of
70%
0 2KHz 5KHz 10KHz (Fc)
(lout)
ND 440V 215Hp
HD /
HD of
70%
0 2KHz 3KHz 8KHz (FC)
(lout)
ND 220V 125~150HP
HD

0 2KHz S5KHz (Fc)
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(lout)
ND 440V 250~375HP
HD ‘/
HD of
90%
0 2KHz 4KHz 5KHz (F¢)
(lout)
ND 440V 425HP
HD /
HD of
90%
0 2KHz 5KHz (Fc)
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Set the descending rated curve based on temperature*
Rated current

ND

HD

60% of ND

60% of HD

0 40 °C 60 C Temperature
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3.8 Overall Dimension drawing

3.8.1 Standard Model

() 220V :1-5HP/440V :1-7.5HP (IP00/IP20)

Inverter Model

Dimension (mm)

wW H D w1 H1 t d GW(kg) Notes
A510-2001-H 130 215 150 118 203 5 M5 2.2
A510-2002-H 130 215 150 118 203 5 M5 2.2
A510-2003-H 140 279 177 122 267 7 M6 3.8
A510-2005-H3 140 279 177 122 267 7 M6 3.8
A510-4001-H3 130 215 150 118 203 5 M5 2.2
A510-4002-H3 130 215 150 118 203 5 M5 2.2
A510-4003-H3 130 215 150 118 203 5 M5 2.2
A510-4005-H3 140 279 177 122 267 7 M6 3.8
A510-4008-H3 140 279 177 122 267 7 M6 3.8
(b) 220V :7.5-25HP/440V :10-30HP (IP00/IP20)
W D
Wi d 00
& |l
[08eRga
H0E .
[000EY
=5 || L i
~ — L0000 .
i
0000
\\—_//
Ao o
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Inverter Model

Dimension (mm)

W H D W1 H1 t d GW(kqg) Notes
A510-2008-H3 210 300 215 192 286 1.6 M6 6.2
A510-2010-H3 210 300 215 192 286 1.6 M6 6.2
A510-2015-H3 265 360 225 245 340 1.6 M8 10
A510-2020-H3 265 360 225 245 340 1.6 M8 10
A510-2025-H3 265 360 225 245 340 1.6 M8 10
A510-4010-H3 210 300 215 192 286 1.6 M6 6.2
A510-4015-H3 210 300 215 192 286 1.6 M6 6.2
A510-4020-H3 265 360 225 245 340 1.6 M8 10
A510-4025-H3 265 360 225 245 340 1.6 M8 10
A510-4030-H3 265 360 225 245 340 1.6 M8 10
(c) 220V :30-40HP/440V :40-60HP (IP00/IP20)
W D
W1 /d
® | 1 & 1 B
T 5 ® ®
| E— m o
Inverter Model EIIERSIE (i)
W H D W1 H1 t d GW(kqg) Notes

A510-2030-H3 284 525 252 220 505 3.3 M8 30
A510-2040-H3 284 525 252 220 505 3.3 M8 30
A510-4040-H3 284 525 252 220 505 3.3 M8 30
A510-4050-H3 284 525 252 220 505 3.3 M8 30
A510-4060-H3 284 525 252 220 505 3.3 M8 30
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(d) 220V :50-100HP/440V :75-215HP (IP00)

W1

|¢+

] 8|
-
Inverter Model Dimension (mm)
W H D w1 H1 t d GW(kg) Notes

A510-2050-H3 | 344 | 580 | 300 | 250 | 560 1.6 | M10 40.5
A510-2060-H3 | 344 | 580 | 300 | 250 | 560 1.6 | M10 40.5
A510-2075-H3 459 790 |324.5] 320 760 1.6 M10 74
A510-2100-H3 459 790 |324.5] 320 760 1.6 M10 74
A510-4075-H3 | 344 | 580 | 300 | 250 | 560 1.6 | M10 40.5
A510-4100-H3 | 344 | 580 | 300 | 250 | 560 1.6 | M10 40.5
A510-4125-H3 459 790 |324.5] 320 760 1.6 M10 74
A510-4150-H3 459 790 |324.5] 320 760 1.6 M10 74
A510-4175-H3 459 790 |324.5] 320 760 1.6 M10 74
A510-4215-H3 459 790 |324.5] 320 760 1.6 M10 74
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(e) 220V :50-100HP/440V :75-215HP (IP20)

Dimension (mm)

Inverter Model
W H D W1 H1 t d GW(kg) Notes

A510-2050-H3 | 348.5| 740 | 300 [ 250 560 1.6 M10 44

A510-2060-H3 | 348.5| 740 | 300 [ 250 560 1.6 M10 44

A510-2075-H3 | 463.5 | 1105 |324.5| 320 760 1.6 M10 81

A510-2100-H3 | 463.5 | 1105 |324.5| 320 760 1.6 M10 81

A510-4075-H3 | 348.5| 740 | 300 [ 250 560 1.6 M10 44

A510-4100-H3 | 348.5| 740 | 300 [ 250 560 1.6 M10 44

A510-4125-H3 | 463.5 | 1105 |324.5| 320 760 1.6 M10 81
A510-4150-H3 | 463.5 | 1105 |324.5| 320 760 1.6 M10 81
A510-4175-H3 | 463.5 | 1105 |324.5| 320 760 1.6 M10 81
A510-4215-H3 | 463.5 | 1105 |324.5| 320 760 1.6 M10 81
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(H 220V :125-150HP/440V :250-425HP (IP00)

W
Wl
we D
.I.._-._..-....
: & &
aH &
o
e ]
fiy fir fir
Dimension (mm)
Inverter Model
w H D W1l [ W2 | H1 t d GW(kg) Notes
A510-2125-H3 690 | 1000 | 410 [ 530 | 265 | 960 | 1.6 | M12 184
A510-2150-H3 690 | 1000 | 410 [ 530 [ 265 | 960 | 1.6 | M12 184
A510-4250-H3 690 | 1000 | 410 | 530 | 265 | 960 | 1.6 | M12 184
A510-4300-H3 690 | 1000 | 410 | 530 | 265 960 | 1.6 | M12 184
A510-4375-H3 690 | 1000 | 410 | 530 | 265 960 | 1.6 | M12 184
A510-4425-H3 690 | 1000 | 410 | 530 | 265 | 960 | 1.6 | M12 184
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(g) 220V :125-150HP/440V :250-425HP (IP20)

W
W1
W2 D
. $ é . -. - L,
N Ll TG i i -
—A
T =L
-]
&=
1]
fit bud fr | (— )
Dimension (mm)
Inverter Model
w H D Wi [ w2 | H1 t d GW(kg Notes
A510-2125-H3 690 | 1313 | 410 | 530 | 265 [ 960 | 1.6 | M12 194
A510-2150-H3 690 | 1313 | 410 | 530 | 265 [ 960 | 1.6 | M12 194
A510-4250-H3 690 | 1313 | 410 | 530 | 265 [ 960 | 1.6 | M12 194
A510-4300-H3 | 690 | 1313 | 410 | 530 | 265 | 960 | 1.6 | M12 194
A510-4375-H3 | 690 | 1313 | 410 | 530 | 265 | 960 | 1.6 | M12 194
A510-4425-H3 | 690 | 1313 | 410 | 530 | 265 | 960 | 1.6 | M12 194

3-43




3.8.2 Built-in filter model (440V 1~60HP)

() 440V :1-7.5HP

) 1
| -
|m|] L
T L HH B
= 1 ik
T u: i
1l iE
@
Inverter Model DIRENSEN ([
wW H D w1 H1 H2 t d GW(kg) Notes
A510-4001-H3F | 130 306 150 118 203 215 5 M5 35
A510-4002-H3F | 130 306 150 118 203 215 5 M5 35
A510-4003-H3F | 130 306 150 118 203 215 5 M5 35
A510-4005-H3F | 140 | 400 177 122 267 279 7 M6 55
A510-4008-H3F | 140 | 400 177 122 267 279 7 M6 55
(b) 440V :10-30HP
W D
W1 L
d
y v

H2

H1

| po~—1
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Dimension (mm
Inverter Model (

W H D | wi | HL | H2 t d | Gwkg) Notes
A510-4010-H3F | 210 |416.5| 215 | 192 | 286 | 300 | 1.6 | M6 8.0
A510-4015-H3F | 210 |4165| 215 | 192 | 286 | 300 | 1.6 | M6 8.0

A510-4020-H3F | 265 | 500 | 225 | 245 | 340 | 360 1.6 M8 12.5
A510-4025-H3F | 265 | 500 | 225 | 245 | 340 | 360 1.6 M8 12.5
A510-4030-H3F | 265 | 500 | 225 | 245 | 340 | 360 1.6 M8 12.5

(c) 440V :40-60HP

d
/—

®

H2
H1

® @@.

o [N

(L

° o (I
<]

ety

Dimension (mm
Inverter Model (

W H D | wi | HL | H2 t d | Gwkg) Notes

A510-4040-H3F | 284 | 679 | 252 | 220 | 505 | 525 3.3 M8 32.5

A510-4050-H3F | 284 | 679 | 252 | 220 | 505 | 525 3.3 M8 325

A510-4060-H3F | 284 | 679 | 252 | 220 | 505 | 525 3.3 M8 32.5
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Chapter 4 Software Index

4.1 Keypad Description
4.1.1 Panel Functions

FALT  FWD REV SEQ REF

Type

Name

Functions

Display

Main display area

Display frequency, parameter voltage, current, temperature and
abnormity and ect.

LED status display

FAULT: When the inverter has a warning or fault message, the
indicator lights up.

FWD: When the inverter is in forward rotation status, the
indicator lights up.
(long bright light while inverter running, flicker while
inverter stopping)

REV: When the inverter is in reversal rotation status, the
indicator lights up.
(long bright light while inverter running, flicker while
inverter stopping)

SEQ: When inverter's run command source is set to external
control, the indicator lights up.

REF: When inverter's frequency command source is set to
external control, the indicator lights up.

Keys
(8 keys)

RUN

RUN: Enable the inverter run operation.

STOP

STOP: Enable the inverter stop operation.

A

It is used for frequency and parameter setting.

A\

It is used for frequency and parameter setting.

FWD/REV

This key is used for switching motor’s rotation direction. FWD
indicator on means the motor is rotating in forward direction;
REV indicator on means the motor is rotating in reversal
direction.

DSP/FUN

It is use for switching dispay interface, based on the loop of
frequency screen ->function selection>monitor parameter->
frequency screen.

</RESET

“<” is left shift key. It is used for changing parameter or value.
RESET key : when a fault is detected, it plays reset function .

READ/ENTER

Switch to enter the functions and set internal value, as well as
modify parameter setting and confirm the writing.
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4.1.2 Display Description
Digital and letter display

Actual | LED Display | Actual | LED Display | Actual LED Display | Actual LED Display
"~ W ) X
0 LI A ) L L Y .'
( L - : -
1 ' B ,-' n ' '
I ;" )’ . (N
2 L c L o i
l M X
3 ! D L P ) -
L L !
4 ' E ‘- q ' )
o o -
5 -’ F , r ,
- "~ o
6 '-' G ,-' S -'
1 L( L
7 { H )1 t L
] (
8 Ll | { u Ll
1 ( ) (
9 = J L{ v Ll
Description of seven-segment display
LED lights on LED flashes P“Jg::ﬂg‘: tﬂ:s;l';%i'::a;i”
4YVYVY, '\
OTC 0T Y DdxlX T 010
L L LI

In Idle status: Seven-segment LED display is for frequency setting, all LEDs are flashing. If UP / DOWN
key is pressed, it will enter the modification mode and the user can change the frequency command. The
flashing position will change according to the </ RESET key. Press READ / ENTER key to write
frequency command and switch to the status of frequency display mode. If the READ / ENTER key is not
pressed within 5 seconds under frequency modification mode, it will switch back to frequency display
mode.

In operating status: Seven-segment LED shows the actual output frequency, its LED is constant
lighting. If UP / DOWN key is pressed, it will enter the frequency command modification mode. The
flashing position will change according to the </ RESET key. If the inverter is in operation, after press
READ / ENTER key to write frequency command, it switches immediately to the status of actual output
frequency display mode.




LED dispay

Seven-segment display

Description

(I T
0Lt 00

1. Display the set frequency in idle status.
2. Display the actual output frequency in operation status.

I _ 01
(XD X}

Display parameter code

I IxIxIxlx)

Display the setting value of parameter

(g
iy J

Display input voltage

Display inverter current.

Display DC Bus Voltage

Display temperature

Display PID feedback value. The displayed digit is set by 12-01.

Error display, refer to Chapter 5 Troubleshooting and maintenance

Display Al1 / Al2 input (0~100%)

Description of indicator lighting and flashing

Lighting

flashing

Manual

identification

Manual

identification

Light of displaying - Lighted on when fault
fault FAULT occurred
It will flash when
D ot Lighted on in forward ‘L’ it doesn't operate
FWD Indicating light FWD . under the
operation status FWD
forward
command.
It will flash when
C - Lighted on in reversal ‘L’ it doesn't operate
REV Indicating light REV . under the
operation status REV
reversal
command.




Lighting flashing
Manual Manual
identification identification

Indicating light of s Lighted on when the
operation command SEQ operation command is
by external control set to external control.
Indicating light of s Lighted on when the
frequency command REF frequency command is
by external control set to external control.
Indicating light of @ Lighted on under \V) It will flash in idle
operation RUN operation status Jl status.
Indicating light of stop L Lighted on under stop ‘L’ It will flash in DC

STOP status STOP braking process.

4.1.3 Functional structure of LED seven-segment display
Basic displays are shown as below:
DSP/FUN

1 _ 0
Lo OO 0] e L

4YVYVYY, 4YVYVYY,

After 3

L.'l_'u't ] [um HH]{J

)
switching ,- '-' ’-' '

Voltage of the power on Frequency Parameter selection

Dispays set by users are as below:

12- 00 Display selection
0 0 0 0 0
Highest bit Lowest bit
The setting range for each bit is 0~7 from the highest bit to the lowest bit.
Range [0] : No display [1] : Output current
[2] : Output voltage [3] : DC voltage
[4] : Temperature [5] : PID feedback
[6] : A1 value [7]) : Al2 value

The highest bit of 12- 00 presents the default boot screen, while the other bits present the display

screen set by users.
Example 1: set 12- 00= [10000]

4 v v v V} After 3 \

{'I'IH seconds IHNHN} {nu Y| lJ
Ll

D RN X RO RO |

Display of power on: Inverter’s output current Parameter selection

voltage of power 4 Yvyvyy »
{: Tallx] l}

P A

Set Frequency




Example 2: set 12- 00= [12345]
L YINIIx1Y,
N Y NN NN X 0 o
Heatsink Temperature <4 ;/ N/erter’s DC voltage < 3 >
i i
OO0 OO

A
PID g
DSP/FUN Inverter’s output
(' Y V " feedback<5 DSP/FUN voltage

After 3 — — = = p— —
071 S Iy o _ 0
Lo i O NN R AN |
Display of power on: Inverter’s output Parameter selection

voltage of power current < Py v v v v »

{nncnw

RN RO X}

Set Frequency

Description of special keys
1. “Akey "’/ “Vkey”:

<4T1»!

Press for short

Press for long time

et T2 -

Press it for short time to position the bit location, which only changes unitage; press it for long time, the
digit changes continuously.
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4.1.4 Example of keypad operation

Example 1: Modifying Parameters

YDl Iy
L’ '-' _'.L’ L' Display of set frequency
DSP/ FUN .
(V)V Press one tlmi | RESET ‘v’ </ RESET (V’
1 "1 N )71 {|Press onetime '-’ '-' N '-, { | Press one time '-' "1 N '-' ]
Mu uc} ’Lu ] 'UUU!}
A
Press one time
'\ s A 4Y24 pata ENTER /S
'-, '-’ '-' ,-' -, Press one time ,-’ '-, '-' '-, , Press one time '-' ,-, N '-, -,
L Ot Lot
l DATA/ ENTER
Press one time . ‘V) DSP/ FUN ‘V)
j{ I ,: N -’ -‘: A:;zgé;zgg ,-, ,-, '-' ,-' :’ Press one time '-' ,-’ ) ,-' :’}
0000 O L L

4
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Example 2: Modify the frequency while running and stopping with keypad.

Modify frequency in stopping status Modify frequency in operation status

4YVYVYY, 4YVYVYY,
] 201
L N KR

Display of power voltage

Display of power voltage
After flashing 3 seconds After flashing 3 seconds

\YV’VY) «VVYVY;
O O
O L L

Display of set fi
Display of set frequency B daha ba tiies

Press A One time

' Press RUN one time

e
- O
0050 1) 0a0-
</RESET == == . Actual frequency
Press one time Set frequency is modifiable <unit> ¢

B " » ;]:Ess E:e time )
O 0t i
Ot it Ot ot

Press A One time

¢ Y
Set frequency is modifiable <unit> Set frequency is modifiable <unit>
</RESET </RESET
Press one time (‘) Press one time «' 2

I I
A PN

It returns to the initial
freq y if there is no

Set frequency is modifiable <10-digit> Set frequency is modifiable <10-digit> modification with in 5
d
</IRESET <IRESET seconds
Press one time‘" » Press one time \/

T O
O ULt

Set frequency is modifiable <100-digit> Set frequency is modifiable <100-digit>

£ Press g One time Press AN One time
47)

o\
Tt T
LU LU

Set frequency is modifiable <100-digit+1> Set frequency is modifiable <100-digit+1>
READ/ENTER
Press one time READ!ENT_ER
‘ v ' ' ' Press one time

NN ) OO0

Modification of set frequency is completed. Actual frequency

{nncnw [ﬂﬁﬁﬁﬂ

Note: When modify frequency by panel in idle status, frequency increased by pressing “A key”
exceeds the upper limit will turn to the lower limit of frequency. If frequency decreased by
pressing “Vkey” is lower than the lower limit of frequency, it will turn to the upper limit of
frequency.
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4.1.5 Operation Control

< Stop >f‘—Operation—»iq— Stop
| Actual
3 frequency
i * y i A
Py T X ) m %)
3 2 8 = Z 5 8
E Q @) Q o) 8
o S| 18 |8 3 S 3
S g 3 3 g 3 g
S 9 g 2 ) 2
o a Q o 2 a
\/ 3 2\ 2
FWD ° o | e ° o ° °
Indicator | Fwp | FWD| FWD FWD FWD FWD FWD
\/
REV O ® o @) ) @) 0
Indicator| REV | REV| REV REV REV REV REV
RUN O O O L ° ° «;'
Indicator | RUN | RUN| RUN RUN RUN RUN RUN
STOP o e o O O O ®
Indicator| STOP |STOP STOP STOP STOP STOP STOP
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4.1.6 Digital Operator and Modes (Option)

The Digital Operator (JN5-OP-A02) is equipped with internal memory can be used to upload the
parameter settings from the Digital Operator to the inverter or to download parameter settings from the
inverter to the Digital Operator. The JN5-OP-A02 LCD Digital Operator component names and functions
are as shown below.

i s e ' Drive Mode Indicators

.FAULT: On when an error or alarm has occurred

.FWD: On when a forward run command is input.

.REV: On when a reverse run command is input.

.SEQ: On when the run command is enable from the
control circuit terminals or from an RS-485
communication command. (REMOTE mode)

.REF: On when the frequency reference is enable from
the control circuit terminals or an RS-485
communication command. (REMOTE mode)

LCD DISPLAY (max. 8 lines x 25 alphabetical characters)
. Displays monitored data , parameter numbers, and settings
. Mode Display (Displayed at upper left of LCD display)

‘ READ |
ENTER |

Keys (Key functions are defined in chapter 4.1.1)

Fig. 4.1.6.1 LCD Digital
Operator



4.1.7 Screen Modes

B Programming Modes

The parameters of A510 are organized in groups that make it easier to read and set the parameters.
The drive is equipped with four operation modes which can be displayed when the DSP/FUN key is
pressed at power-up. Pressing the DSP/FUN key repeatedly scrolls through the four operation

modes, and by pressing the DATA/ENTER key, the desired operation mode can be selected. (Refer to
Fig.4.1.7.1)

Display at Start-Up

v

Monitor Mode . The inverter can be operated in this mode.

. Status fault message or real time trace can be displayed.
A

DSP DSP
FUN FUN
A

Main Group Setting Mode

. The inverter can be select Main Group in this mode.

DATA A
ENTER
Y

Para Group Setting Mode

DSP
FUN

. The inverter can be select Para Group in this mode.

DATA T DSP
ENTER FUN
\J
. . The inverter can be programmed in this mode.
Parameter Setting Mode . To Set or Read every parameter.
l ‘ DSP
RUN RN

. To auto-tune the motor parameters.
* Always perform auto-tuning with the motor before operating
in vector control. (sensorless vector or flux vector)

* Auto-tuning mode will not be displayed during inverter
operation or when a fault has occurred.

Auto-Tune Mode

Fig. 4.1.7.1 Operations in Programming Mode

Note- To scroll through operation modes, parameter groups or parameter list, press and hold the
Increment or Decrement key to auto-increment (or auto-decrement) through the list.



4.1.8 Monitor Mode

When the inverter is operated in the Monitor mode - the status of output frequency, output current and
output voltage, as well as fault information can be displayed in this mode. Key operations in Monitor
mode are as shown in Fig 4.1.8.1 below.

[Main Group Setting Mode] [Monitor Mode]

@

A

-
>
DSP ‘
00 Status Monitor FUN Monitor
Freq Ref
01 Fault i ‘ 12-16=00.00Hz

02 Real Time Trace BACK k 12-17=00.00Hz
12-18=0.0A

A
Yy A
Monitor
Flt Freq Ref
12-15=00.00Hz

BAcK 12-17=00.00Hz
12-18=0.0A

Vy A
Monitor
Fit DC Voltage

12-14=0000.0V

BACK 12-17=00.00Hz
12-18=0.0A

v

A

A

Fig 4.1.8.1 Operations in Monitor Mode
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4.1.9 Advanced Programming Mode

Advanced programming mde include main group-para group and edit mode. All inverter parameters can
be read and changed in the mode. Key operations in the Advanced programming mode are as shown in
the following Fig.4.1.9.1

[Monitor Mode] [Main Group Setting Mode] [Para Group Setting mode] [Para Setting Mode]

Monitor
Freq Ref
12-16=000.00Hz

12-17=000.00Hz
12-18=000.00Hz

psp
FUN

A -
ey o Edit 00-00
| Group P PARA 00 »  Control Method
00 Basic Fun. -00 Control Methed | = e e — —
01 V/F Pattern - -01 Motor Direction - — 0VIF
Ly 02 Motor Parameter L BACK HE R EaEs e (<00>4)
A vy + A —
————————— ENTER Edit 00-01
PARA 00 > Motor Direction
-00 Control Method | [T T T T T T T
-01 Motor Direction -} ?OE?;ward
-02 Run Source ES: <0>
v A vy 4a
PARA 00 RATR)
-00 Control Method | Edit
-01 Motor Direction et Run Source
-02RunSource | = e e e ————
-— 0 Digital Op
Dsp (074)
Dse >
v % A FUN <
Group ENTER
00 Basic Fun. E—
01 V/F Pattern
- N —
02 Motor Parameter
DSP.
o "N
A Key operations are the
A same as the above
ENTER
00 Basic Fun. »
la———| 01 V/F Pattern -——————
DSP. 02 Motor Parameter osp

Fig.4.1.9.1 Operations in Advanced Programming Mode
Note -
1. The parameters can be set from the data set/read screen by using the Increment, Decrement, and/or the
</ RESET shift keys. The parameter will be saved when the DATA/ENTER key is pressed.
2. Refer to Chapter 7 (PARAMETERS) for details on the parameters displayed in the Advanced Programming
mode.
3. Data set/read screen
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4.1.10 Auto- tuning Mode (A.TUNE Mode)

Perform auto-tuning to optimize motor performance when using the SLV (Sensorless Vector) or SV
(Sensor Vector) control method, or when the motor cable length is excessively long for V/F (or VIF + PG)
control methods. The key operations of auto-tuning are as shown in the following Fig. 4.1.10.1.

[Para Group Setting Mode] [Para Edit Mode] [Auto-Tune Mode] [Status monitor /
) Fault Information
(From Previous Mode)

Screen
® ]
v A S

READ Edit 17-00

ENTER
PARA 17 »  Tune Mode Sel
-01 TuneModeSel | = |+ ——0— 0=
-02 Motor Rated Power - 0 Rotati
-03 Motor Rated Curr. _psk. (072
FUN <0>
E“NET"E‘; Edit 17-01
PARA 17 |\
-01 Tune Mode Sel »Motor Rated Power|
-02 Motor Rated Power - 5.50 KW
-03 Motor Rated Curr. o osp (0.00 - 600.00)
FUN <5.50>
o - (EeaD) Edit 17-02
»
-01 Tune Mode Sel gl _NlOlOL S_el B
-02 Motor Rated Power -
-03 Motor Rated Curr. i 0006'85
ose (0000.970009.2) Ean 770
< 0006.8 > .
»  Autotuning ?
: : [ 000.00Hz-0000A
v ¢ f A gﬁagﬂ v 'ﬁ% (Press Run Key)
foen ((Edit 17-10 o

-08 Mtr No-Load Volt > Autotuning ? Edit 17-10

-10 Auto-tuning Run R o .
-11 Auto-tuning Err Bl 1 Enable AUtOtUnlng
O 5555555555555
0> 48.0Hz - 14.0A
(Rotational)
I \
Edit 17-10 Edit 17-10 Edit 17-10
Autotuning Autotuning ATEO1
>>>>>>>>>>>>>>> S>5>5>55555555555>5>5>5> >>>>>>>>>>>>>>>
0.0Hz-0.0A stop 48.0Hz - 14.0A Motor Data Error
Aborted Successful Uncompleted
B w B
oy
%

Group
17 Auto-tuning

18 Slip Compen
23 HVAC&PUMP

[Group Setting
Mode]

Fig. 4.1.10.1 Auto-tuning Key Operations

Note--
1- Use the increment and decrement keys to scroll though the auto-tuning parameter list. Depending on the
control method used set by parameter 00-00, part of auto-tuning parameters will not be accessible. (Refer

to the Auto-tuning Group 17 parameters).

2- After the motor nameplate rated output power (17-01), rated current (17-02), rated voltage (17-03), rated
frequency (17-04), rated speed (17-05), the number of motor poles (17-06) and automatic tunning mode
select have been entered, press the RUN key to perform the auto-tuning operation. When auto-tuning has
been executed correctly, the motor calculated parameters will be saved to parameter group 02 (motor
parameter).

3-(a) “Rotational” will be displayed during rotational auto-tuning (17-00=0),and the motor will rotate during
auto-tuning. Ensure that it is safe for the motor to rotate before pressing the RUN key.
(b) “Stationary” will be displayed during stationary auto-tuning (17-00=1), and the motor does not rotate.
(c) The RUN LED (on the upper left of RUN key) will be lit during auto-tuning.
(d) An “>>>” signal (LCD) or "Atund" signal corresponding to the auto-tuning processing time will be
displayed during auto-tuning.
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4- The auto-tuning operation is aborted when the STOP key is pressed during auto-tuning. Always use the
STOP key on the Digital Operator to abort the auto-tuning process.

5- When a fault has occurred during auto-tuning, a fault message and an uncompleted message are
displayed on the Digital Operator. The RUN LED will be blinking, and the motor will coast to stop. (Refer

to Chapter 5.4 for the Auto-tuning Faults.) Fault displays can be cleared by pressing the RESET key, and
the Mode Display will appear.

All set parameters (group 02 through group 17 parameters) will revert to their factory settings if a
fault occurs. The related parameters must be entered again before re-starting auto-tuning.
— The “>>>" signal will remain for the time that the fault exists during auto-tuning.

6- If auto-tuning has been completed successfully, the RUN LED will turn off. Press the DSP/FUN key to
return to the Mode Display, and proceed to the next operation. The entire auto-tuning operation takes up to
approx. 50 seconds.
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4.2 Parameters list

Parameter group Name
Group00 Basic Function Group
Group01 V/F Control Function Group
Group02 IM Motor Parameter Group
Group03 External Terminals Digital Input/Output Function Group
Group04 External terminal analog signal input (output) function group
Group05 Multi-Speed Group
Group06 Automatic Programm Operation Function Group
Group07 Operation /Stop Function Group
Group08 Protection Function Group
Group09 Communication Function Group
Group10 PID Function Group
Group11 Auxiliary Function Group
Group12 Monitoring Function Group
Group13 Maintenance Function Group
Group14 PLC Setting Group*
Group15 PLC Monitoring Group*
Group16 LCD Function Group
Group17 Automatic Tuning Function Group
Group18 Slip Compensation Group
Group19 Frequency Wobble Function Group
Group20 Speed Control Function Group
Group21 Torque And Position Control Function Group
Group22 PM Motor Parameter Group

* The standard type of A510 is built-in PLC function. The dedicated type which is marked “-A” behind, is not

built-in PLC function.

Parameter Attribute

*1 | Modifiable paramters in operation

*2 | Unmodifiable parameters in communication

*3 | When carry out the factory default setting, this parameter value(set by users) will not restore the factory default.
*4 | Readable and unmodifiable parameter
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Group 00 Basic Function Group

Control mode

Code Parameter Name Range Default (Unit V/F PM| PM Attrib
V/IF SLV|SV ute
+PG SV | SLV
0: VIF
1: VIF+PG
Control mode 2: SLV .
00-00 5 e ection 3: SV O [-1°19]°1°|°| - |
4: PMSV
5: Reserved
00-01 I\/.Iotor"s rotation 0:forward di.recti.on 0 lololololo] - 1
direction 1:reversal direction
0:keypad control
00-02 RUN C?ommand 1:externalc?,ont.rol 1 lololololo] -
Selection 2: Communication control
3:PLC*
00-03 [Reserved
00-04 [Reserved
0: keypad
Main Frequency 1: external control (Analog)
00-05 |Command Source 2: Terminal L.JP/POWN 1 -10] O |O|O|0O]| -
Selection 3: Communlcatlon control
4: pulse input
5: PID
0: keypad
1: external control (Analog)
00-06 Alternative Frgquency 2:Terminal L.JP/I.Z)OWN 3 lololololol -
Source Selection 3: Communication control
4:pulse input
5:PID
Main and Alternative  |0: Main Frequency
00-07 [Frequency Command |[1: Main frequency+Alternative] 0O -0 O |O|O|O| -
modes Frequency
Communication 0.00-400.00
00-08 frequency command  [0.0~1200.0 (when 00-31 = 1) 0.00 |Hz| O} O 010 O] -
0:Don’t save when power
00-09 Frequency command [supply is cut. (00-08) 0 lololololo] -
memory mode
1. Save when power is off.(00-08)
00-10 |Reserved
00-11 [Reserved
00-12 |Upper frequency limit  [0.1~109.0 1000 [% |O[ O |O|O|O]| -
00-13 |Lower frequency limit  |0.0~109.0 00 |%[O0] O |O[O|O]| -
00-14 |Acceleration time 1 0.1~6000.0 - s [O] O |O[O|O]| - *1
00-15 |Deceleration time 1 0.1~6000.0 - s O] O |O[O|O]| - *1
00-16 |Acceleration time 2 0.1~6000.0 - s | O] O |0O]0O|0O]| - *1
00-17 |Deceleration time 2 0.1~6000.0 - s [O]| O |O[O|O]| - *1
0.00~400.00 6.00 .
00-18 Jog frequency 0.0~1200.0 (when 00-31=1) | 60 |7%|9| ©|9|9|O| - | ™
00-19 |Jog acceleration time  |0.1~0600.0 - O]l O |0]|O|0O] - *1
00-20 |Jog deceleration time 0.1~0600.0 - O] O [0O]|O[O] - *1
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Control mode

Attrib

Code Parameter Name Range Default |Unit V/E PM| PM
V/IF SLV| SV ute
+PG SV | SLV
00-21 |Acceleration time 3 0.1~6000.0 - s [O] O |]O[O]|O| - *1
00-22 |Deceleration time 3 0.1~6000.0 - s [O| O |O[O|O| - *1
00-23 |Acceleration time 4 0.1~6000.0 - s | O] O|O0|O|0O]| - *1
00-24 |Deceleration time 4 0.1~6000.0 - S|O0O| O |O|O|O]| - *1
0025 bocsrraton ana | PO74000 00 |Hz|o| o |o|ofo] -
. 0.0~1200.0 (when 00-31 =1) ’
deceleration
00-26 |[Emergency stop time |0.1~6000.0 5.0 s |[O| O |O|O|O| -
00-27 [HD/ND selection 0: HD (heavy load mode) 0o |-lolo|x|x|x]|-]"*3
1: ND (normal load mode)
0: positive characteristic
(0~10V/4~20mA is
Command corresponding to 0~100%)
00-28 [characteristic selection p. 9 : _° 0 -0 O |0|O0|0O]| -
of master frequency 1: negative characteristic
(0~10V/4~20mA is
corresponding to 100~0%)
0: Operation based on
frequency command
00-29 Zero-speed operation |[1: Stop - 0 Ixl x Ixlolo]| -
selection 2: Operation based on the
lowest frequency
3: Zero-speed operation
00-30 [Reserved
0: 400.00Hz
00-31 Maxi fi 0 -0 O | X|[X|X| - |3
aximum frequency 11200 OHz
0: Disable
1: Water supply pump
2: Conveyor
00-32 Ap-pllcatlon 3: Exhaust fan 0 lololololo] -
adjustment 4: HVAC
5: Compressor
6: Hoist
7. Crane

* The standard type of A510 is built-in PLC function. The dedicated type which is marked “-A” behind, is not
built-in PLC function.
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Group 01 V/F Control Function Group

Control mode Attrib
Code |Parameter Name Range Default UnitV/F V/F |SL sV PM| PM ute
+PG| V SV|[SLV
01-00 |V/F curve selection O~FF F -0 O [ X[X]|X] - *3
01-01 |Reserved
Maximum output 40.0~400.0
01-02 frequency of motor 1 140.0~1200.0 (when 00-31 = 1) 600 [Hz] O 0 10100} -
01-03 Maximum output 200V: 0.1~255.0 220.0 viol o lxlx!Ix! -
voltage of motor 1 400V: 0.2~510.0 440.0
Middle Output 0.0~400.0
01-04 frequency 2 of motor 1 10.0~1200.0 (when 00-31=1) 0.0 [Hz| O O X XIX] -
Middle Output voltage 2200V: 0.0~255.0
1- . \Y X[ X[ X]| -
01-05 of motor 1 400V: 0.0~510.0 0.0 °1 9
Middle Output 0.0~400.0
01-06 frequency 1 of motor 1/0.0~1200.0 (when 00-31=1) 30 |Hz) O O XX X -
01-07 Middle Output voltage 1200V: 0.0~255.0 14.0 viol o lxlx!Ix!l -
of motor 1 400V: 0.0~510.0 28.0
Minimum output 0.0~400.0
01-08 frequency of motor 1 0.0~1200.0 (when 00-31=1) 15 |Hz] O] O JOjOO} -
01-09 Minimum output voltage200V: 0.0~255.0 7.5 viol o lIxlx!Ix!| -
of motor 1 400V: 0.0~510.0 15.0
01-10 [ Oraue compensation s 5 10 |- |ofo [x|x|x]| - | *
gain
01-11 |Reserved
Base frequency of 10.0~400.0
01121 otor 1 10.0~1200.0 (when 00-31 = 1y| 800 |HZ|© ] 0 101010
01-13 Base output voltage of [200V: 0.0~255.0 220.0 viol o IxIx!|xl -
motor 1 400V: 0.0~510.0 440.0
01-14 |Input voltage setting 200V: 195.0~255.0 220.0 V| |O| O|O|O|O]| -
400V: 310.0~510.0 440.0
01-15 I;f”ecompensat'on 1~10000 200 |ms|o| o |x|x|x| -
Maximum output 40.0~400.0
01-16 frequency of motor 2 40.0~1200.0 (when 00-31 = 1) 600 |Hz] O] © 101010} -
01-17 Maximum output 200V: 0.1~255.0 220.0 violoIxIx!|x!| -
voltage of motor 2 400V: 0.2~510.0 440.0
Middle Output 0.0~400.0
01-18 frequency 2 of motor 2 [0.0~1200.0 (when 00-31 = 1) 0.0 [Hz| O O X X X] -
01-19 Middle Output voltage 2200V: 0.0~255.0 00 viololx!|x!lx!| -
of motor 2 400V: 0.0~510.0
Middle output 0.0~400.0
01-20 frequency 1 of motor 2 [0.0~1200.0 (when 00-31 = 1) 30 [Hzjo O X X X -
01-21 Middle output voltage 1200V: 0.0~255.0 14.0 violoIxIxIx! -
of motor 2 400V: 0.0~510.0 28.0
Minimum output 0.0~400.0
01-22 frequency of motor 2 |0.0~1200.0 (when 00-31 = 1) 15 |Hz| O] O 1010107 -
Minimum output voltage200V: 0.0~255.0 7.5
01-23 \Vj -
of motor 2 400V: 0.0~510.0 15.0
01-24 |Base frequency of 10.0~400.0 60.0 |Hz|O 0|00 -
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Group 01 V/F Control Function Group

Control mode Attrib
Code |Parameter Name Range Default UnitV/F V/F |SL sV PM| PM ute
+PG| V SV|SLV
motor 2 10.0~1200.0 (when 00-31 = 1)
200V: 0.0~255.0 220.0
01-25 Base output voltage of violoIxIxIx! -
motor 2 400V: 0.0~510.0 440.0
Group 02 IM Motor parameter group
Control mode Attrib
Code Parameter Name Range Default (Unit V/IF PM| PM
VIF SLV| SV ute
+PG SV|SLV
02-00 [No-boad Currentof s 51650 00 - Aol X |x|x|x]| -
motor1
Modes of V/F, V/IF+PG are
10%~200% of inverter's rated
02-01 |Rated current of motor1jcurrent. Modes of SLV, SV are - A|O| O |O|O|X| -
25%~200% of inverter’s rated
current.
02-02 [Reserved
02-03 Rated rotation speed Of0~60000 i remlO] O |O]0O|X] -
motor1
02-04 [Rated voltage of motor1 200V: 50.0~240.0 220.0 VIOl O|O|O|X]| -
400V: 100.0~480.0 440.0
02-05 |Rated power of motor1 |0.01~600.00 - kWiO| O |O|O|X] -
Rated frequency of 10.0~400.0
02-06 1 tort 10.0~1200.0 (when 00-31 = 1) 600 |Hz| O} O 1010 X} -
02-07 |Poles of motor 1 2,4,6,8 4 -0 O |O|O|X]| -
02-08 |Reserved
H : 0/ 0,
02-09 Excitation current of 15%~70% Motor Rated i % x| x lololx!| -
motor 1 Current
02-10 [COr® saturation 0~100 - |%|x|x|o|o|x| -
coefficient 1 of motor 1
02-11 |[Ore saturation 0~100 - |%|x| x|o|o|x]| -
coefficient 2 of motor 1
Core saturation o
02-12/1  efficient 3 of motor 1 [0 200 i % i
02-13 [Core loss of motor 1 0.0~15. 0 - % -
02-14 [Reserved
02-15 [Rosistance between 1, 150,000 - |alo| o |o|o|x]| -
wires of motor 1
0216 [J0ter resistanceof of 1, 55460 000 - |a|x]| x |[o]|o|x]| -
motor 1
02-17 |-eakage inductance of |, 1 5 o4 - |mH| x| x |o|O|X] -
motor 1
02-1g [utual induetance of , 4 _gee3 5 - |mH[ x| x [o]|O|Xx]| -
motor 1
No-Load Voltage of 200V: 50~240 -
02-19 X |00 X]| -
motor 1 400V: 100~480 -
02-20 [No-Load Current of 0.01~600.00 - A|O| X X| -
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Group 02

IM Motor parameter group

Control mode

Code Parameter Name Range Default |Unit V/F PM| PM ALY
V/F SLV| SV ute
+PG SV | SLV
motor2
0/ ~ [ H )

02-21 Rated current of motor [10%~200% of inverter's rated i Alol o IxIxlx! -
2 current

02-22 Rated rotation speed Of0~60000 i roml O] O | x| x[x]| -
motor 2

02-23 Rated voltage of motor 200V: 50.0~240.0 220.0 violoIxIxIxl! -
2 400V: 100.0~480.0 440.0

02-24 |Rated power of motor 2|0.01~600.00 - kWiO| O | X|[X|X] -
Rated frequency of 10.0~400.0

02-25 motor 2 10.0~1200.0 (when 00-31 = 1) 600 [Hz) O O XXX

02-26 |Poles of motor 2 2,4,6,8 4 - O] O | X[X]|X] -

02-27 |Reserved

02-28 |Reserved

02-29 |Reserved

02-30 |Reserved

02-31 |Reserved

0-32 [3eSistnoe between 5 55150 000 - |alo| o [x|x]|x]| -
\wires of motor 2

02-33 |Reserved

02-34 |Reserved

02-35 |Reserved

02-36 |Reserved
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Group 03 External terminal digital signal input (output) function group

Control mode

Code Parameter Name Range Default (Unit V/IF PM| PM Attrib
V/F SLV| SV ute
+PG SV | SLV
03-00 Multl-fgnctlon. terminall0: 2-Wire sequence (ON : 0 lololololol -
Function setting-S1 Forward run command).
03-01 Multi-function. terminal|1: 2-Wire sequence (ON : 1 lololololol -
Function setting-S2 Reverse run command).
Multi-function terminall2: Multi-speed/position setting
03-02 Function setting-S3 command 1 8 - |01 ©|919]0] -
Multi-function termina|3: Multi-speed/position Setting
0303 | unction setting-S4 command 2 o 1919 19]19]9] -
Multi-function terminall¢: Multi-speed/position setting
03-04 e inction setting-S5 command 3 2 1191991919 -
Multi-function terminall®: Multi-speed/position setting
03-05 Function setting-S6 command-4 17 -9 ©|919]9] -
(; ; ;orward Jog run commanj Two-wire
Multi-function terminal|’ - “EVErs€ Jog run comman type:29
03-06 [ nction setting-S7 6 - UP frequency increasing ¢ oo il - o0 |01010] -
command 6 type:26
9 : DOWN frequency
decreasing command
10: Acceleration/deceleration
setting command 1
11: Inhibit Acceleration/
deceleration Command
12: Reserved
13: Reserved
14: Emergency stop
(decelerate to zero and stop)
15: External Baseblock
Command(rotation freely to
stop)
16 : PID control disable
17: Fault reset (RESET)
i i inall18: Reserved
03-07 Multi-function terminal 15 _lololololol -

Function setting-S8

19: Speed Search 1(from the
maximum frequency)

20: Manual energy saving
function

21: PID integral reset

22 : Reserved

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
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Group 03 External terminal digital signal input (output) function group

Code

Parameter Name

Range

31: Inverter overheating
warning
32: Sync command
33: DC braking
34: Speed Search 2 (from the
frequency command)
35: Timing function input
36: PID Soft start enabled
37: Traversing operation
38 : Upper Deviation of
traverse operation
39 : Lower Deviation of
traverse operation
40: Switching between motor
1/motor 2
41: Reserved
42: PG Disable
43: PG integral reset
44: Mode switching between
speed and torque
45: Negative torque command
46 : Zero-Servo Command
47: Fire Mode
48: KEB acceleration
49:Parameters writing
allowable
50 : Unattended Start
Protection (USP)
51: Mode switching between
speed and position
52:Multi position reference
enable
53:2-Wire Stop (2-Wire Self

Holding Mode)

Default

Unit

Control mode

VIF

VIF
+PG

SLV|

SV

PM
SV

PM
SLV

Attrib
ute
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Code

Parameter Name

Range

Default

Unit

Control mode

VIF

VIF
+PG

SLV|

SV

PM
SV

PM
SLV

Attrib
ute

03-08

(S1~S8)DI Scan time

0: Scan time 4ms
1: Scan time 8ms

o)

o)

o)

o)

03-09

Multi-function terminal
S1-S4 type selection

xxx0b: S1 A contact
xxx1b: S1 B contact

xx0xb: S2 A contact
xx1xb: S2 B contact

XOxxb: S3 A contact
X1xxb: S3 B contact

Oxxxb: S4 A contact
1xxxb: S4 B contact

0000b

03-10

Multi-function terminal
S5-S8 type selection

xxx0b: S5 A contact
xxx1b: S5 B contact

xx0xb: S6 A contact
xx1xb: S6 B contact

XOxxb: S7 A contact
x1xxb: S7 B contact

Oxxxb: S8 A contact
1xxxb: S8 B contact

0000b

03-11

Relay (R1A-R1C)
output

0: Durning Running
1: Fault contact output

03-12

Relay (R2A-R2C)
output

2: Frequency Agree

3: Setting Frequency Agree

4: Frequency detection 1 (>

03-13)

5: Frequency detection 2 (<

03-13)

6: Automatic restart

7: Reserved

8: Reserved

9: Baseblock

10: Reserved

11: Reserved

12: Over torque detection

13: Reserved

14: Reserved

15: Reserved

16: Reserved

17: Reserved

18: PLC status*

19: PLC control contact*

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

20
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Control mode

Code Parameter Name Range Default (Unit V/E PM| PM Attrib
V/F SLV| SV ute
+PG SV | SLV
missing
27: Timing function output
28: Traverse operation UP
Status
29 : During Traverse operation
status
30 : Motor 2 Selection
31 : Zero Servo Completed
32: Communication control
contacts
Frequency detection  10.0~400.0
03-13 Lev?el ’ 0.0~1200.0 (when 00-31 = 1) 0.0 |Hz] O O 1O10 0] -
03-14 | equency detection , 4,5 5 20 |Hz|o| o |o|o]|o] -
width
03-15 |Reserved
03-16 |Reserved
03-17 |Reserved
03-18 |Reserved
xxx0b: R1 A contact
xxx1b: R1 B contact
03-19 |Relay (R1A-R2C) type Oxb: R2 A contact 0000b | - |O| O |[O|O|O| -
xx1xb: R2 B contact
03-20 |Reserved
03-21 |Reserved
03-22 [Reserved
03-23 |Reserved
03-24 [Reserved
03-25 |Reserved
03-26 |Reserved
0: maintain UP/DOWN
frequency when stopping
03-27 UP(DQV\(N frequer]cy 1: clear UP/DQWN frequency 0 _lololololo!| -
maintaining selection when stopping
2: allow UP/DOWN frequency|
when stopping
Range and definition are the
03-28 [Optocoupler output same as those of 03-11, 0 -10| O [O|O|O]| -
03-12
03-29 optocqupler output xxx0b: optocoupler A contact o000b | - lol o lololo! -
selection xxx1b: optocoupler B contact
0: Frequency command
03-30 Functipn setting of 1: PID feedback 0 lololololol -
pulse input 2: PID target value
3: Reserved
03-31 [Scale of pulse input 50~32000 1000 |Hz|]O] O |[O|O[O]| - *1
03-32 |Gain of pulse input 0.0~1000.0 100 [%]|O0] O |O|0O|0O]| - *1
03-33 ﬁ';jtvo'tage ofPulse  1100.0~100.0 00 |%|o|l o |o|ofo]| - |
03-34 |Filter time of pulse input0.00~2.00 01 |Sec/lO| O |O[O|O]| - *1
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Control mode

Code Parameter Name Range Default (Unit V/IF PM| PM Attrib
V/F SLV| SV ute
+PG SV|SLV
1: Frequency command
2: Output frequency
3: Output frequency after
03-35 Function setting of soft-start 5 lololololol - *
pulse output 4: motor speed
5: PID feedback
6: PID input
7. PG output
03-36 |Scale of pulse output  |1~32000 1000 |[Hz]O] O |[O]O|0O]| - *1
03-37 [Timer ON delay (DI/DO)|0.0~6000.0 0.0 s |O] O |O[O]|O]| -
03-38 [Timer OFFdelay (DI/D0)|0.0~6000.0 0.0 s | O] O]J]O|]O|O]| -

* The standard type of A510 is built-in PLC function. The dedicated type which is marked “-A” behind, is not
built-in PLC function.
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Group 04 External terminal analog signal in

ut(out

put) function group

Code

Parameter Name

Range

Default

Unit

Control mode

V/F

V/F PM
+PG SV

SLV| SV

PM
SLV

Attrib
ute

04-00

Al input signal type

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

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

2: Al1: -10~10V__ Al2: 0~10V

3: Al1: -10~10V__ Al2: 4~20mA

@) @)

04-01

)Al1 signal scanning and
filtering time

0.00~2.00

0.03

04-02

Al1gain value

0.0~1000.0

100.0

%

*1

04-03

/Al1bias voltage value

-100.0~100.0

%

o|0o

O |O
Oo|Oo
Oo|Oo
Oo|Oo

*1

04-04

Reserved

04-05

/AI2 function setting

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

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: Torque Reference/Torque
Limit (in speed control)

16: Torque compensation

17: No function

10

04-06

)Al2 signal scanning and
filtering time

0.00~2.00

0.03

04-07

Al2 gain value

0.0~1000.0

100.0

%

*1

04-08

Al2 bias voltage value

-100.0~100.0

%

O |0

O |0
(ohle]
(ohle]
O |Oo

*1

04-09

Reserved

04-10

Reserved

04-11

AO1 function setting

: Output frequency

: Frequency command

: Output voltage

. DC voltage

: Output current

: Output power

: Motor Speed

: Output power factor

. Al1 input

O [N [w[N[=]O

. Al2 input
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Group 04 External terminal analog signal in

ut(out

put) function group

Code

Parameter Name

Range

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:

Reserved

20:

Reserved

21:

PID input

22:

PID output

23:

PID target value

24

PID feedback value

25:

Output frequency of the soft
starter

26:

PG feedback

27

PG compensation volume

Default

Unit

Control mode

V/F

VIF
+PG

SLV|

SV

PM
SV

PM
SLV

Attrib
ute

04-12

IAO1 gain value

0.0~1000.0

100.0

%

*1

04-13

IAO1 bias-voltage value

-100.0~100.0

%

*1

04-14

Reserved

04-15

Reserved

04-16

AO2 function setting

Range and definition are the|
same as those of 04-11

04-17

AO2 gain value

0.0~1000.0

100.0

%

*1

04-18

IAO2 bias-voltage value

-100.0~100.0

%

O |0

O |0

O |0

O |0

Oo|0o

*1
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Group 05 Multi-Speed Function Group

Code

Parameter Name

Range

Default

Unit

Control mode

VIF

+PG

VIF

SLV| SV

PM
SV

PM
SLV|

Attrib
ute

05-00

IAcceleration and
deceleration selection
of multi-speed

0: acceleration time is set by

deceleration time 1~4

1:Acceleration and
deceleration time setting
respetively

05-01

Frequency setting of
speed-stage 0

0.00~400.00

0.0~1200.0 (when 00-31=1)

5.00

Hz

*1

05-02

Reserved

05-03

Reserved

05-04

Reserved

05-05

Reserved

05-06

Reserved

05-07

Reserved

05-08

Reserved

05-09

Reserved

05-10

Reserved

05-11

Reserved

05-12

Reserved

05-13

Reserved

05-14

Reserved

05-15

Reserved

05-16

Reserved

05-17

/Acceleration time setting
of multi speed 0

0.1~6000.0

10.0

05-18

Deceleration time setting
of multi speed 0

0.1~6000.0

10.0

05-19

IAcceleration time setting
of multi speed 1

0.1~6000.0

10.0

05-20

Deceleration time setting
of multi speed 1

0.1~6000.0

10.0

05-21

/Acceleration time setting
of multi speed 2

0.1~6000.0

10.0

05-22

Deceleration time setting
of multi speed 2

0.1~6000.0

10.0

05-23

IAcceleration time setting
of multi speed 3

0.1~6000.0

10.0

05-24

Deceleration time setting
of multi speed 3

0.1~6000.0

10.0

05-25

/Acceleration time setting
of multi speed 4

0.1~6000.0

10.0

05-26

Deceleration time setting
of multi speed 4

0.1~6000.0

10.0

05-27

/Acceleration time setting
of multi speed 5

0.1~6000.0

10.0

05-28

Deceleration time setting
of multi speed 5

0.1~6000.0

10.0

05-29

IAcceleration time setting

0.1~6000.0

10.0
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Group 05 Multi-Speed Function Group

Control mode

Code | Parameter Name Range Default|Unit VIF oo
V/IF SLV| SV ute
+PG SV [SLV|

of multi speed 6

05-30 Decele.ratlon time setting|0.1~6000.0 100 | sl o o lololol
of multi speed 6

05-31 Acceleratlon time setting|0.1~6000.0 100 | sl o olololol-
of multi speed 7

05-32 Decele.ratlon time setting|0.1~6000.0 100 | sl o olololol-
of multi speed 7

05-33 Acceleratlon time setting|0.1~6000.0 100 | sl o olololol-
of multi speed 8

05-34 Decele.ratlon time setting|0.1~6000.0 100 | sl o o lololol-
of multi speed 8

05-35 Accelerahon time setting|0.1~6000.0 wolslololololol-
of multi speed 9

05-36 Decele.ratlon time setting|0.1~6000.0 100 | sl o olololol-
of multi speed 9

05-37 Acceleratlon time setting|0.1~6000.0 100 | sl o olololol-
of multi speed 10

05-38 Decele.ratlon time setting|0.1~6000.0 100 | sl o o lololol-
of multi speed 10

05-39 Accele.ratlon time setting [0.1~6000.0 100 | sl o o lololol
of multi speed 11

05-40 Decele.ratlon time setting|0.1~6000.0 100 | sl o o lololol
of multi speed 11

05-41 Acceleratlon time setting|0.1~6000.0 100 | sl o olololol-
of multi speed 12

05-42 Decele.ratlon time setting|0.1~6000.0 100 | sl o olololol-
of multi speed 12

05-43 Accele.ratlon time setting [0.1~6000.0 100 | sl o o lololol-
of multi speed 13

05-44 Decele.ratlon time setting|0.1~6000.0 100 | sl o o lololol-
of multi speed 13

05-45 Accelerahon time setting|0.1~6000.0 w00lslololololol-
of multi speed 14

05-46 Decele.ratlon time setting|0.1~6000.0 100 | sl o olololol-
of multi speed 14

05-47 Acceleratlon time setting|0.1~6000.0 100 | sl o olololol-
of multi speed 15

05-48 Deceleration time setting|0.1~6000.0 100 | sl o o lololol-

of multi speed 15
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Group 06 Automatic Programm Operation Function Group

Control mode

Code Parameter Name Range Default|Unit V/F PM|PM ile
V/F SLV| SV ute
+PG SV |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: Afte the completetion of a
single cycle, the on-going
operation speed is based on
the speed of the last stage.
Automatic operation Restart speed is based on
06-00 i the previous stopped speed. 0 -1 0| O |O|X|O] -
mode 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: Afte the completetion 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.
Frequency setting of  |0.00~400.00 .
06-01 | e ed-stage 1 0.0~1200.0 (when 00-31 = 1y | 200 [Hz| O | O 1010101 - ™
Frequency setting of  |0.00~400.00 .
06-02 | ed-stage 2 0.0~1200.0 (when 00-31 = 1) | 1000 [Hz| O 1 O 1010101 - ™
Frequency setting of  [0.00~400.00 .
06-03 speed-sta);e 3 ’ 0.0~1200.0 (when 00-31 = 1) 2000 | Hz| O | © 101010} -1 ™
Frequency setting of  |0.00~400.00 .
06-04 speed-stage 4 0.0~1200.0 (when 00-31 = 1) 3000 1Hz| O} © 1010 O} -|™
Frequency setting of  |0.00~400.00 .
06-05 speed-stage 5 0.0~1200.0 (when 00-31 = 1) 4000 |Hz] © 1 O 100 10]- | ™
Frequency setting of  |0.00~400.00 .
06-06 | ed-stage 6 0.0~1200.0 (when 00-31 = 1) | 2000 [Hz| O 1 O 1010101 - ™
Frequency setting of  |0.00~400.00 .
06-07 | eed-stage 7 0.0~1200.0 (when 00-31 = 1) | 2000 [Hz| O 1 O 1010101 - ™
Frequency setting of  |0.00~400.00 .
06-08 speed-stage 8 0.0~1200.0 (when 00-31 = 1) 500 |Hz| O} O 101010} -1 ™
Frequency setting of  |0.00~400.00 .
06-09 speed-stage 9 0.0~1200.0 (when 00-31 = 1) 500 [Hz] O | O 10/010]- ™
06-10 |Frequency setting of  [0.00~400.00 500 |Hz| O | O [O|O]|O| -] ™
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Group 06 Automatic Programm Operation Function Group

Control mode

Code Parameter Name Range Default|Unit V/F PM|PM il
V/IF SLV| SV ute
+PG SV [SLV|
speed-stage 10 0.0~1200.0 (when 00-31 = 1)
Frequency setting of  |0.00~400.00 .
06-11 | eed-stage 11 0.0~1200.0 (when 00-31 = 1) | 200 [Hz| © | O ]O10]0 !
Frequency setting of  |0.00~400.00 .
06-12 | eed-stage12 0.0~1200.0 (when 00-31 = 1) | 200 [Hz| © | O JO10]0 !
Frequency setting of  |0.00~400.00 .
06-13 speed-stage 13 0.0~1200.0 (when 00-31 =1) 500 |Hz) 0| 0101010 !
Frequency setting of  |0.00~400.00 .
06-14 speed-stage 14 0.0~1200.0 (when 00-31 =1) 500 [Hz] O 1 0 101010 !
Frequency setting of  |0.00~400.00 .
06-15 | eed-stage 15 0.0~1200.0 (when 00-31 = 1) | 200 [Hz| © | O JO10]0 !
06-16 [OPeration time setting g _6000.0 00 |[s|o| o |ofx|x]|-|*
of speed-stage 0
06-17 [OPeration time setting g _gn00.0 00 |s|O |0 |O[X|X]|-|*
of speed-stage 1
06-18 [OPeration time setting g _g000.0 00 |s|O |0 |O[X|X]|-|*
of speed-stage 2
06-1g [OPeration time setting ) a5 00 |s|o|lo|o|x|x|-|*
of speed-stage 3
06-20 [oPeration time setting , 54 00 |s|o]o|o|x|x]|-]|*
of speed-stage 4
06-21 [OPeration time setting g _6000.0 00 |[s|o| o |ofx|x]|-|*
of speed-stage 5
06-22 [OPeration time setting g _g000.0 00 |s|O0 |0 |O[X|X]|-|*
of speed-stage 6
06-23 [OPeration time setting ) a5 00 |s|o|lo|o|x|x|-|*
of speed-stage 7
06-24 [OPeration time setting ) o 5 00 |s|o]o|o|x|x]|-]|*
of speed-stage 8
06-25 [oPeration time setting ) _s44 00 |s|o]o|o|x|x]|-]|*
of speed-stage 9
06-26 [OPeration time setting g _gn00.0 00 |[s|o| o |ofx|x]|-|*
of speed-stage 10
06-27 [Operation time setting ) a4 00 |s|o]o|o|x|x]|-]|*
of speed-stage 11
06-2g [OPeration time setting ) a5 00 |s|o|lo|o|x|x|-|*
of speed-stage 12
06-29 [oPeration time setting ) 44 00 |s|o]o|o|x|x]|-]|*
of speed-stage 13
06-30 [oPeration time setting  _54 00 |s|o]o|o|x|x]|-]|*
of speed-stage 14
06-31 [Operation time setting g _6000.0 00 |[s|o| o |ofx|x]|-|*
of speed-stage 15
Operation direction ) ] ]
06-32 [selection of 0: Stop1: Forward 2: 0o |-|lo]o|o|x|x]-
Reversal
speed-stage 0
06-33 Operqtlon direction 0: Stop  1: Forward 2: 0 lolololxlxl!-
selection of Reversal
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Group 06 Automatic Programm Operation Function Group

Control mode

Code Parameter Name Range Default|Unit V/IF PM|PM ile
VIF SLV| SV ute
+PG SV [SLV]
speed-stage 1
Operation direction . _ )
06-34 [selection of 0: Stop1: Forward 2: 0o |-|lo]o|o|x]|x]-
Reversal
speed-stage2
Operation direction _ _ ]
06-35 [selection of 0: Stop 1: Forward 2: 0o |-|lo]o|o|x|x]-
Reversal
speed-stage 3
Operation direction _ _ ]
06-36 [selection of 0: Stop 1: Forward 2: 0o |-|lo]o|o|x|x]-
Reversal
speed-stage 4
Operation direction _ _ )
06-37 [selection of 0: Stop  1: Forward 2: o |-lolo|o|x|x]|-
Reversal
speed-stage 5
Operation direction _ _ )
06-38 [selection of 0: Stop  1: Forward 2: o |-lolo|o|x|x]|-
Reversal
speed-stage 6
Operation direction ) ) )
06-39 [selection of 0: Stop —1: Forward 2: o |-]o]o|olx|x]-
Reversal
speed-stage 7
Operation direction ) ) )
06-40 |selection of 0: Stop — 1: Forward 2: o |-|o|o|o|x|x]|-
Reversal
speed-stage 8
Operation direction . . .
06-41 [selection of 0: Stop - 1: Forward 2: o |-]o]o|olx|x]-
Reversal
speed-stage 9
Operation direction . . .
06-42 [selection of 0: Stop - 1: Forward 2: o |-]o]o|olx|x]-
Reversal
speed-stage 10
Operation direction _ _ ]
06-43 [selection of 0: Stop - 1: Forward 2: 0o |-]o]o|olx|x]-
Reversal
speed-stage 11
Operation direction _ _ ]
06-44 [selection of 0: Stop - 1: Forward 2: o |[-|o|lo|o|x|x]|-
Reversal
speed-stage 12
Operation direction _ _ )
06-45 [selection of 0: Stop - 1: Forward 2: o |-]o]o|olx]|x]-
Reversal
speed-stage13
Operation direction _ _ )
06-46 [selection of 0: Stop - 1: Forward 2: o |-]o]o|olx]|x]-
Reversal
speed-stage 14
Operation direction ) )
06-47 [selection of 0: Stop  1: Forward o |-]o]o|olx]|x]-
2: Reversal

speed-stage 15
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Group 07 Start /Stop Function Group

Control mode

Code Parameter Name Range Default|Unit V/F PM|PM Attrib
V/F SLV| SV ute
+PG SV |SLV|
07-00 Momentarystgpand 0: Disable 0 lololololol-
restart selection 1: Enable
07-01 [ ostart time of 0~7200 0o |s|o|o|o|o|o]-
automatic reset
07-02 Times of automatic 0~10 0 lololololol-
reset
07-03 |Reserved
07-04 |Reserved
07-05 |Reserved
07-06 |oC  Imiection Braking, 44 05 |Hz| 0| o |o]o|x]-
Starting Frequency
07-07 [PC  Injection Braking, 50 |%| 0] o |o|lo|x]|-
Current
07-08 | DO Iniection Brakindy, 4,_109.0 050 [s | 0| O |O|lO|X]-
Time at Stop
0: Deceleration to stop
. 1: Coast to stop
07-09 St de select 0 -1 O] O |0|O|O]-
Op mode SEISCON b "BC braking stop in all fields
3: Coast to stop with timer
07-10 |Reserved
07-11 |Reserved
07-12 |Reserved
07-13 Low voltage Detection [200V: 150~210 190 viololololol-
Level 400V: 300~420 380
07-14 |Pre-excitation time 0.00~10.00 200 [ s | X | X [O| X | X|-
07-15 |Pre-excitation Level 100~200 100 |[% | X | X |O|X]|X]-
07-16 [ nection Braking s 56,_100.00 000 [s| 0|0 |O|lO|O]-
Time at Start
07-17 |Reserved
07-1 [nimum Base block 5 1 g 5 - Isedd 0| 0 |O|Xx|X]|-
Time
07-19 Speed.Dlrectlon Searcho~100 50 %l ol x lolx|xl|-
Operating Current
07-20 [2Poed Search 0~100 20 |%| 0| X [OoX]|X]-
Operating Current
07-21 | ntegral time of speed \) |, 20 |sedd o | x |o|x|x]-
searching
Delay time of speed
07-22 . 0.0~20.0 02 [Secl O | O |O|O|O]-
searching
07-23 |Voltage Recovery Time|0.1~5.0 20 |Sec O | O |O -
Bidirection Speed 0: Disable
07-24 s arch Selection 1: Enable O el e
07-25 [-O voltage Detection g 461 00 0.02 [Sec 0 | 0 |0|0|O]-
Time
; ; 0: Disable
07-26 Melch:\mcal braking 0 | ox x lolx!|x]!-
selection 1: Enable
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Group 07 Start /Stop Function Group

Control mode

Code Parameter Name Range Default|Unit V/F PM|PM Attrib
V/IF SLV| SV ute
+PG SV |SLV|
Start Selection after 0: Start with speed search
07-27 fault during SLV mode |1: Normal start 0 RN
07-28 Start after external 0: Start with speed search 0 1ol xlolxlxl-
base block 1: Normal start
Group 08 Protection Function Group
Control mode
Code Parameter Name Range Default {Unit V/F |SL PM gt
V/IF SV SL| ute
+PG| V SV
V
xxx0b: Stall prevention is
enabled in acceleration.
xxx1b: Stall prevention is
disabled in acceleration.
xx0xb: Stall prevention is
enabled in decceleration.
xx1xb: Stall prevention is
disabled in decceleration.
XOxxb: Stall prevention is
08-00 Stall prevention enabled in operatior? - o0oob! - 1ol o lololol-
function x1xxb: Stall prevention is
disabled in operation
Oxxxb: Stall prevention in
operation is based on
deceleration time of
speed-stage 1.
1xxxb: Stall prevention in
operation is based on
deceleration time of
speed-stage 2.
08-01 Stall prev_ention level in30~200 HD:150 %wlolololxlx|-
acceleration ND:120
Stall prevention level in200V: 330~410 395
08-02 o cceleration 400V: 660~820 790 | V19191990
08-03 Stall p.revention level in30~200 HD:160 %wlolololxlxl-
operation ND:120
08-04 [Reserved
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Control mode

Code Parameter Name Range Default|Unit V/F |SL PM PMIAttrib
V/F SV SL| ute
+PG| V SV Vv
xxx0b: Motor overload is
disabled.
xxx1b: Motor overload is
enabled.
. xx0xb: Cold start of motor
Selection for motor overload
08-05 |overload protection 0001b| - | O | O |O|O|O]| -
xx1xb: Hot start of motor
(OL1)
overload
xO0xxb: Standard motor
X1xxb: Inverter motor
Oxxxb: Reserved
1xxxb: Reserved
Start-up mode of O:rOtsetztpi)o:utput after overload
08-06 [overload protection P - - 0 -1 O] O |O0|O|0O]| -
. 1: Continuous operation after|
operation (OL1) )
overload protection.
08-07 |Reserved
Automatic voltage|0: Disable
08-08 regulation (AVR) 1: Enable 0 |-19]9|9]9/0]-
08-09 Selection  of .|nput0: Disable 0 lololololol-
phase loss protection |1: Enable
08-10 Selection  of gutputO: Disable 0 lololololol-
phase loss protection |1: Enable
08-11 |Reserved
08-12 [Reserved
0: Over-torque detection is
disabled.
08-13 Selectllon of over-torque|1: Sta'rt to detect when 0 lololololo]-
detection reaching the set frequency.
2: Start to detect when the
operation is begun.
0: Decceleration to stop when
over torque is detected.
. 1: Dispay warning when over
lect f -t
08-14 Selec |.ono over-iorque torque is detected. Go on 0 -0 O |O0OfO|0O] -
operation ,
operation.
2: Coast to stop when over
torque is detected
08-15 |-ove! of overtoraue g 5 150 |%| 0| 0 |0|O|O]-
detection
08-16 || me O overtoraue -y o109 01 [secf 0| O |0|0O|O]-
detection
0: Low-torque detection is
Selection of low-torque disabled.
08-17 d 1: Start to detect when 0 -0 O|O0OfO|O] -

detection

reaching the set frequency.

2: Start to detect when the
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Control mode

Code Parameter Name Range Default|Unit V/F |SL PM PMIARtrib
V/F SV SL| ute
+PG| V SV
V
operation is begun.
0: Decceleration to stop when
low torque is detected.
. 1: Dispay warning when low
lect f low-t
08-18 SeeC|.ono ow-torque torque is detected. Go on 0 -1 0] O |O0O|O|O] -
operation ,
operation.
2: Coast to stop when low
torque is detected
08-1g |-8vel oflow-torque 55, 30 |%|o]ololo|lo]-
detection
0g-2 [[ime oflow-torque 5 164 0.1 |Secl 0| 0 |0 |O|O] -
detection
08-21 !_|m|tofstall.prevent|on 0~100 50 %lolololxlxl-
in acceleration
Stall prevention
08-22 |detection time in 2~100 100 |ms| O | O [O|X| X| -
operation
08-23 Grounq Fault (GF) 0: Disable 0 lololololol-
Selection 1: Enable
0: Deceleration to stop
08-24 | EXternal Fault 1: Coast to stop 0o |-]o|o|ololo]-
Operation Selection - -
2: continuous operation
0: Immediately detect when the
08-25 Detection selection of | power is supplied. 0 lololololol-

external fault

1: Start to detect when the

operation is started.

08-26

Reserved

08-27

Reserved

08-28

Reserved

08-29

Reserved

08-30

Reserved
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Group 09 Communication Function Grou

Control mode Attrib
Code Parameter Name Range Default|Unit ute
VIF VI SLV| SV PM|PM
+PG SV |SLV
INV Communication *
09-00 Station Address 1~31 1 -|O0O|O|O|O|O| - 2
09-01 [Reserved
0:1200
1:2400
. 2:4800 .
09-02 Baud rate setting(bps) 3-9600 3 -]O0O|lO|O|O|0O| - 2
4:19200
5:38400
09-03 [Stop bit selection 0: 1stop blt, 0 -10(O0O|O0O|O|O]| - | *2
1: 2 stop bit
0: No Parity
09-04 [Parity selection 1:even bit 0 -1]0[O0|O0O|O|O]| - | *2
2:0dd bit
09-05 [Reserved
09-06 [OmMunication error s o ¢ 00 [s|olo|o|o|o]-
detection time
0: Decceleration to stop based
on deceleration time 1 when
communication fault occurs.
1: Coast to stop when
09-07 [Fault stop selection communlca'tlon fault occurs. 3 -1]O0|O0O|O|O|0O| -
2: Decceleration to stop based
on deceleration time 2 when
communication fault occurs.
3: Keep operating when
communication fault occurs.
Comm Fault Tolerence
09-08 1~20 1 -|O|lO|O|O|O| -
Count
09-09 |Waiting time 5~65 5 ms|O|O|O|O|[O]| -
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Group 10 PID Function

Group

Control mode

Code Parameter Name Range Default|Unit V/IF PM | PM Attrib
V/F SLV| SV ute
+PG SV |SLV
1:Al1 given
10-00 PID.targetvaIuesourceZ:AIZglven 1 _lololololol-
setting 3: Reserved
4:10-02 given
1:Al1 given
10-01 | | feedbackvalue ) 1> civen 2 |-|lo|lolo|lo|o]-
source setting
3: Reserved
10-02 |PID target value 0.0~100.0 00 |[%|O|O|O[0O0]|0O] -
xxx0b: PID Disable
xxx1b: PID Enable
xx0xb: PID positive
characteristic
xx1xb: PID negative
characteristic
10-03 |PID control mode xOxxb: PID error value of D 0000b| - |O|O|O|0O|0O] -
control
x1xxb: PID feedback value of D
control
Oxxxb: PID output
1xxxb: PID output + target
value
10-04 [Feedback gain 0.01~10.00 1.00 | OJ|O[O|O|O|-M
10-05 |Proportional gain (P) |0.00~10.00 1.00 | O|O|O|O|O| - [1
10-06 | Integral time (1) 0.0~100.0 1.00 OJ|O0O[O|O|O|-M
10-07 |Differential time(D) 0.00~10.00 0.00 O|O0O|O|O[O]| -1
10-08 |Reserved
10-09 |PID bias voltage -100.0~100.0 0 % [O[]O[O[]O|O]| - ™M
10-10 |10 Primary Belay 5 50-10.00 0.00 | s - [
Time
0: Disable
10-11 [0 FeedbackLoss 1y - g o |-|lo|lo|o|o|o]-
Detection Selection
2: Fault
10-12 |10 FeedbackLoss =y 44, 0 |%|ojolo|o|o]-
Detection Level
10-13 |10 FeedbacklLoss o5 150 10 |s|o|o|o|o|o]-
Detection Time
10-14 |PID integral limit 0.0~100.0 1000 %] OO OO0 - ™
10-15 |Reserved
10-16 |Reserved
10-17 [ frequency ofPID 15 5418000 0.00 |Hz -
sleep
10-18 [Delay time of PID sleep|0.0~255.5 0.0 S -
10-19 | reauency of PB4 5518000 0.00 |Hz .
waking up
1020 [Pe&Y time Of PID g o ogs 5 00 |s|o|ojo|o|o]-
waking up
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Group 10 PID Function Group

Control mode

Code Parameter Name Range Default|Unit V/IF PM | PM Attrib
V/IF SLV| sV ute
+PG SV [SLV
10-21 [Reserved
10-22 [Reserved
10-23 |PID limit 0.00~100.0 1000 % | OO |O[O|O|-| ™
10-24 |PID output gain 0.0~25.0 1.0 -1]0|O0O[0O0]0O|0O]| -
10-25 PID rgversal output 0: No allowing reversal output 0 lololololo]-
selection 1: Allow reversal output
PID target
10-26 |acceleration/deceleratio0.0~25.5 0.0 s|O|lO|O|O|O]| -
n time
10-27 Péf;;eedba‘:k 9ISP2Y 199.99-99.99 000 [ -|o|o|o|o|O]-
10-28 Z;[i)nfeedba(’kd'smay 0.00~100.00 10000 - |o|o|o|o|o] -
0: Disable
10-29 [PID sleep selection 1: Enable 1 -|O0O]J]O|O|O|O] -
2: set by DI
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Group 11 Auxiliary Function Group

Control mode

Code Parameter Name Range Default|Unit V/IF PM | PM Attrib
V/F SLV| SV ute
+PG SV |SLV
0: Allow forward and reverse
Direction Lock rotation -
1100 5 ejection 1: Only allow forward rotation 0 -|0191919|0
2:0nly allow reverse rotation
Determ
[0] : carrier output frequency|ined by
. tuning horse
11-01 |Carrier frequency [1] : Reserved power -]1O|]O|O|O|X| -
[2~16] KHz (HP)
value
11-02 Soft I'DWM Function |0: Disable 0 lololololo] -
Selection 1: Enable
11-03 Autqmatlc carrler 0: Disable 0 lololx!Ix!x|-
lowering selection 1: Enable
11-04 | 5 curve time setting atyy 5, , o 020 |s|o|o|o|o|o]-
the start of acceleration
1105 | O curve time setting atly 4,5 59 020 |s|o|ojo|o|o] -
the end of acceleration
110 | O Curve time setting atly 4,5 59 020 |s|o|ojo|o|o] -
the start of deceleration
1107 | O curve time setting atly 445 5 020 [s|o|ofolo|o]-
the end of deceleration
0.0~400.0
11-08 Jump frequency 1 0.0~1200.0 (when 00-31 = 1) 00 |[HZ]O|O|O|[O|O] -
0.0~400.0
11-09 Jump frequency 2 0.0~1200.0 (when 00-31 = 1) 00 |[HZz]O|O|O|[O|O] -
0.0~400.0
11-10 [Jump frequency 3 0.0~1200.0 (when 00-31 = 1) 0.0 |Hz -
11-11 Jump frequency width 0.0~25.5 1.0 |Hz -
11-12 Ma'mual energy savmgo~100 80 % i
gain
11-13 |Reserved
11-14 |Reserved
11-15 |Reserved
11-16 |Reserved
11-17 |Reserved
Manual energy saving (0.00~400.00
11-18 frequency 0.0~1200.0 (when 00-31=1 ) 0.00 [Hz] O] 0 X | XX
0: Automatic energy saving is
11-19 Autgmatlc epergy disabled. . — 0 olx!x!x!x!-
saving function 1: Automatic energy saving is
enabled.
11-20 Filter time r..)fautomatlc 0~200 140 |msl o x| x| x!|x]! -
energy saving
11-p1 |VOltage upper imit of 1y, 100 |% |0 | x| x| Xx]|Xx] -

energy saving tuning
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Group 11 Auxiliary Function Group

Control mode

Code Parameter Name Range Default|Unit V/IF PM | PM Attrib
VIF SLV| SV ute
+PG SV |SLV
Adjustment time of
11-22 jautomatic energy 0~5000 20 ms|O | X | X | X[ X]| -] ™
saving
Detection level of
11-23 |Jautomatic energy 0~100 10 | O X | X[ X]|X] -
saving
11-24 Coeff|C|ent.ofautomatlcoloo~655.35 i lolx!Ix!Ix!x|-
energy saving
11-25 |Reserved
11-26 |Reserved
11-27 |Reserved
11-28 |Reserved
/Auto De-rating 0: Disable
1129 IS eection 1: Enable O O
11-30 |/aiable Carrier 1, g - kHbdo|o|Xx|x|x] -
Frequency Max. Limit
1131 [fariable Carer 1, 44 - KHb O |O|X|X|X]-
Frequency Min. Limit
\Variable Carrier
11-32 |Frequency Proportional [00~99 00 -1O|O | X[ X|X]| -
Gain
11-33 |00 Voltage FilterRise 15 4 10 0.1 |vdc| O[O | X |X|X]|-]|*
Amount
11-34 | Voltage Filter Fall 1y 419 50 |Vdc| O | O [ X [ X |X| -] *1
Amount
11-35 [0 voltage Filter 15 5 o9 10.0 [Vde| O | O | X | X | X | - | *1
Deadband Level
11-36 | "equency gain of OV, 564 600 0050 | - oo | x|x|x]|-]*
prevention
14-37 [ reauency limit of OV s 5516 00 500 |Hz|o|O| X |Xx|X] -
prevention
Deceleration start 200V: 200~400V 300
11-38voltage'ofOV 100V: 400~800V 200 VIO|O|X|X|[X] -
prevention
Deceleration stop 220V: 300~400V 350
11-39 VIO|O|X|X|[X] -
voltage of OV 440V: 600~800V 750
prevention
OV prevention 0: Disable
11-40 |5 election 1: Enable 0 S| OO XXX
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Control mode

Code Parameter Name Range Default|Unit V/E PM | PM Alils
VIF SLV| sV ute
+PG SV [SLV
0: When referring to frequency
disappears, the deceleration
Selection of detecting stops
11-41 {the disappearance of |1: When referring to frequency | 0O -10]0|0|0|0O| -
reference frequency disappears, operation will be
based on the proportion of
reference frequency x 11-42
114 [Disappearance level of g o444 800 [%|0|0|O|O|O] -
reference frequency
11-43 |Hold Frequency at Start|0.0~400.0 00 |HZ]O]O|]O|O|O] -
11-44 | requency hold Time atl) ,_, , 00 |s|ololo|o|o] -
Start
11-45 |Hold Frequency at Stop|0.0~400.0 00 |HZ|]O|]O|]O|O|O] -
11-4¢ | requency hold Time aty _, o 00 |s|ololo|o|o] -
Stop
11-47 |KEB deceleration time [0.0~25.5 0.0 s| OO | X | X|X]|-1™
11-48 |KEB detection Level 200V: 190~210 200 VI OO X|X|[X]| -
400V: 380~420 400
11-49 [Zero-servo gain 0~50 5 - XX X|]O|O] -
11-50 |[Zero-servo Count 0~4096 12 - | X[ X]|X]O0|O] -
11-51 Braking selection of 0: Disable 0 lolx!Ix!Ix!x|-
zero speed 1: Enable
11-52 |Droop control level 0.0~100.0% 00 | % | X | X|X]|O|O]| -] ™
11-53 |Droop control delay 0.01~2.00 0.2 s | XX X]|]O0O|O| -1 ™
11-54 .O.u.tpl'JtK.WHr 0: don’t clear output KWHr 0 lololololo!| .|
initialization 1: clear output KWHr
0: Stop key is disabled when
the operation command is not
. provided by operator.
11-55 [STOP key selection 1: Stop key is enabled when 1 -1]O0OlO|O|O|O| -
the operation command is not
provided by operator.
0: when operator's UP/DOWN
is disabled, it will be
enabled if press ENTER
after frequency
11-56 [UP/DOWN selection modification. 0 -|O0O|lO|O|O|O| -
1: when operator's UP/DOWN
is enabled, it will be enabled
after frequency
modification.
11-57 |Reserved
11-58 Record reference 0: Disable 0 lololololol - ki
frequency 1: Enable
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Group 12 Monitoring Function Group

Code

Parameter Name

Range

Default

Unit

Control mode

VIF

VIF
+PG

SLV

SV

PM
SV

PM
SLV|

Attrib
ute

12-00

Display screen
selection (LED)

00000~77777

From the leftmost bit, it displays|
the screen when press DSP
key in order.

0:no display

1: Output current

2: Output voltage

3:DC bus voltage

4:heatsink temperature*

5:PID feedback

6:Al1 value

7:Al2 value

00000

12-01

PID feedback display
mode (LED)

0:Display the feecback value
by integer (xxx)

1: Display the feecback value
by the value with one
decimal place (xx.x)

2: Display the feecback value
by the value with two decimal
places (x.xx)

12-02

PID feedback display
unit setting (LED)

0:xxxxx (no unit)

1:xxxPb(pressure)

2:xxxFL(flow)

12-03

Reserved

12-04

Reserved

12-05

Status display of digital
input terminal (LED
LCD)

LED display is shown as below
no input

-

- - - - - ’
.
correspondences to input and

output
S1 S2S3 S84S5 S6S7 S8

o e o
NINININ

QP
Pr

Rl R2 DOI

LCD display is shown as below
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Group 12 Monitoring Function Group

Control mode

Code Parameter Name Range Default|Unit V/F PM|PM Attrib
V/F SLV| SV ute
+PG SV |SLV|
of o o o] o of ofofofofo 0 T
I— Input Terminal(S8)
Input Terminal(S7)
—— Input Terminal(S6)
——— Input Terminal(S5)
—— Input Terminal(S4)
Input Terminal (S3)
Input Terminal(S2)
Input Terminal(S1)
QOutput Terminal(DOT)
Output Terminal(R2)
Output Terminal(R1)
12-06 |Reserved
12-07 |Reserved
12-08 |Reserved
12-09 |Reserved
12-10 |Reserved
12-11 Output current of Display the output current of ) Alololololol-
current fault current fault
12-12 Output voltage of Display the output voltage of ) viololololol-
current fault current fault
12-13 Output frequency of Display the output frequency of| izl ol o lololol-
current fault current fault
12-14 DC voltage of current |Display the DC voltage of i viololololol-
fault current fault
12-15 Frequency command of| Display the frequency i izl ol o lololol -
current fault command of current fault
If LED enters this parameter, it
12-16 |Frequency command [only allows monitoring - Hz| O | O |O|O|O] -
frequency command.
Display th
12-17 |Output frequency Isplay the current output - Hz| O | O [O|O|O| -
frequency
12-18 |Output current Display the current output - A|lO]|] O |O|O|O] -
current
12-19 |Output voltage Display the current output i i
voltage
12-20 |DC voltage (Vdc) Display the current DC voltage - -
12-21 |Output  power(kw) Display the current output - kwf O | O |O|O|O] -
power
Display motor’s current rotation
speed
in VF/SLV mode
Motor’s rotation speed =
12-29 Motor’s rotation speed |output power x(120/motor’s i oml 0| o |o|o]|o]-
(rpm) pole number)
In PG/SV mode, motor’s
rotation speed is calculated by
feedback frequency.
Max limit is 65535
12-23 Output power factor Display the current output i lololololol-
(Pfo) power factor
12-24 |Control mode Display control mode - -10] O |O|O|O] -

0:VF 1:PG
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Group 12 Monitoring Function Group

Code

Parameter Name

Range

Default

Unit

Control mode

VIF

VIF
+PG

SLV|

SV

PM
SV

PM
SLV

Attrib
ute

2:SLV 3:8V
4 PSV

12-25

Al1 input

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

Torque command

Display the current torque
command

(100% corresponds to motor
torque )

%

12-28

Motor torque current]

(19)

Display the current g-axis
current

%

12-29

Motor excitation current

(Id)

Display the current d-axis
current

%

12-30

IASR deviation

Display deviation of speed
controller (speed command -
speed feedback)

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

%

12-31

Reserved

12-32

IASR output

Display output value of speed
controller

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

%

12-33

PG feedback

Display feedback’s speed
\value of speed controller
(100% corresponds to the
maximum frequency set by
01-02)

%

12-34

Reserved

12-35

Zero-servo pulse

When display SV position
mode, the position error pulse
number of the zero speed
servo

(the pulse number of a circle is
four times of set values of
20-27)

Pul
se

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)

0.01

%
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Group 12 Monitoring Function Group

Control mode

Code Parameter Name Range Default|Unit V/F PM|PM Attrib
V/F SLV| SV ute
+PG SV |SLV|
Display output of the PID
controller
12-37 |PID output (100% corresponds to the - %| O] O |O|O|0O] -
maximum frequency set by
01-02 or 01-16)
Display the target value of the
PID controller
12-38 |PID setting (100% corresponds to the - %| O| O |0|0|0O] -
maximum frequency set by
01-02 or 01-16)
Display the feedback value of
the PID controller
12-39 |PID feedback (100% corresponds to the - %| O| O |0|0|0O] -
maximum frequency set by
01-02 or 01-16)
12-40 Motor’s cumulative Display motor’s cumulative i KW ololololol-
output energy output energy Hr
Display the heatsink
12-41 [Heatsink temperature* temperatureof IGBT - T|0O0] O |0O|O|O] -
temperature.
Display the status of RS-485
ofofofof of o] of Do
|- .
12-42 [RS-485 error code | bubens - |-]o|o|o|lo|o]-
L e
— Framing error
Time out
Reserved
0] 0f 0f Of 0f 0] 0] O
HJ - 1: Inverter ready
= E Duin er et
12-43 |Inverter status | - |- | 0| O |o]o]o]-
1: During fault detection (major fault)
Reserved
12-44 |Pulse input frequency Dlspla.y the frequency value of - Hz| O | O [O|O|O{ -
pulse input
12-45 |Recent fault message |Display current fault message - -1 0] O |0|0[0O] -
12-46 |Previous fault message |Display previous fault message| - -0 O |O|O[O] -
12-47 Previous two fault Display previous two fault i lololololol-
messages messages
12-48 Previous three fault Display previous three fault i lololololol-
messages messages
12-49 Previous four fault Display previous four fault ) lololololo]-
messages messages
Display the DI/DO status of
12-50 fDalﬁo status of current current fault - -10] O |O|O|O] -
Description is similar to 12-05
12-51 Inverter status of Display the inverter status of ) lololololo]-

current fault

current fault
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Group 12 Monitoring Function Group

Control mode

Code Parameter Name Range Default {Unit V/IF PM|PM Attrib
V/F SLV| SV ute
+PG SV |SLV|
Description is similar to 12-43
Trip time 1 of current  |Display the operation time of
12-52 fault current fault,12-53 is the days, Hri 0| 0101010
12-53 Trip time 2 of current  \while 12-52 is the ahemerall dayl 0| 0 |o|olo]-
fault hours .
12-54 Freq.uency command ofDlsp.Iay frequency command of| izl ol o lololol-
previous fault previous fault
12-55 Output frequency of Dlsp.lay output frequency of ) izl ol o lololol -
previous fault previous fault
12-56 Output current of Dlsp.lay output current of ) Alololololol-
previous fault previous fault
12-57 Output voltage of Dlsp.lay output voltage of i viololololol-
previous fault previous fault
12-58 DC voltage of previous |Display DC voltage of previous i viololololol-
fault fault
Display DI/DO status of
12-59 Dr'; Sgus;?;‘jto‘c previous fault - |-|lo|o|o|lo|o]-
b Description is similar to 12-05
Display inverter status of
12-60 '”r\;iir:)ir:::;‘l‘ts of previous fault - |-|lo|o|o|lo|o]-
b Description is similar to 12-43
12-61 | Trip time 1 of last fault |Display the operation time of - Hr O] O |[0O]|O]|0O] -
last time’s fault,12-62 is the
12-62 [Trip time 2 of last fault |days, while 12-61 is the - day| O | O |[O|O|O] -
ahemeral hours .
12-63 Recent warning Display the recent warning i lololololo]-
messages messages
19-64 Previous warning Display the previous warning i lololololo]-
message message
12-65 |Motor Start Angle 0~360 - - X | X [ X]|X[O] -
12-66 [Motor Actual Angle 0~360 - - | X | X [ X[X]O] -

* A510 220V 50HP (and above 50HP) and 440V 75HP (and above 75HP) don’t support heatsink temperature display
function.
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Group 13 Maintenance Function Group

Control mode

function

1 : Clear fault history

Code Parameter Name Range Default| Unit V/IF PM|PM Attrib
V/F SLV| SV ute
+PG SV [SLV|
13-00 InverteTr Capacity | i i 0 |
Selection
13-01 |Software Version ---- - - 0] -1 *4
13-02 |Reserved
13-03 Cumulative operation 0~23 i e lol o lololol .|
hours 1
13-04 Cumulative operation 0~65535 i day|o| o |o|o|o]|-]|
hours 2
13-05 Selecti.on qf cumulativel0: Cumulative t?me .in power.on 0 _lololololol -1
operation time 1: Cumulative time in operation
0: Parameters out of 13-06 are
13-06 [Parameters locked unwritable. 2 - |0l O |O|O|O]|-]| ™
1: Reserved
2 : all parameters are writable
1307 [ arameter password l,_gqqq o | - |o|o|o|o|o]-
function
0 : no initiolization
2 : 2 wire initialization (60Hz)
(220/440V)
3 : 3 wire initialization (60Hz)
(220/440V)
4 : 2 wire initialization (50Hz)
(230/415V)
13-08 SR;fitnoée factory 5 - 3 wire initialization (50Hz) | - | - |o| o |o|o]|o]-
(230/415V)
6 : 2 wire initialization (50Hz)
(200/380V)
7 : 3 wire initialization (50HZ)
(200/380V)
8 : PLC initialization*
Others : Reserved
1309 Fault history clearance0 : no clearing fault history 0 1ol olololol-! #

* The standard type of A510 is built-in PLC function. The dedicated type which is marked “-A” behind, is not
built-in PLC function.
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Group 14 PLC Setting Group*

Control mode

Code Parameter Name Range Default| Unit V/F PM [PM Attrib
V/IF SLV| SV ute
+PG SV [SLV]
14-00 [T1 set value 1 0~9999 0 - |0 O |]O|0O|0O] -
14-01 [T1 set value 2 (mode 7) [0~9999 0 - |01 O ]0]0]|0] -
14-02 [T2 set value 1 0~9999 0 - |0 O |O|0O0|0O] -
14-03 |T2 set value 2 ( mode 7) |0~9999 0 - 101 O ]0]0]|0] -
14-04 [T3 set value 1 0~9999 0 - |0 O |]O|0O|0O] -
14-05 |T3 set value 2 (mode 7) [0~9999 0 - |01 O ]0]0]|0] -
14-06 [T4 set value 1 0~9999 0 - |0 O |O|0O0|O] -
14-07 |T4 set value 2 (mode 7) [0~9999 0 - |01 O ]0]0]|0O] -
14-08 [T5 set value 1 0~9999 0 - |Of O |O[O|O] -
14-09 [T5 set value 2 (mode 7) [0~9999 0 - |0 O |]O|0O|0O] -
14-10 [T6 set value 1 0~9999 0 - |Of O |O[O|O] -
14-11 [T6 set value 2 (mode 7) [0~9999 0 - |0 O |]O|0O|0O] -
14-12 [T7 set value 1 0~9999 0 - |Of O |]O[O|O] -
14-13 [T7 set value 2 (mode 7) [0~9999 0 - |0 O |]O|0O0|0O] -
14-14 |T8 set value 1 0~9999 0 - |0 O |]O0[0]|0O] -
14-15 [T8 set value 2 (mode 7) [0~9999 0 - |0 O |O|0O|0O] -
14-16 |C1 set value 0~65535 0 - |0 O |]O[0]|0O] -
14-17 |C2 set value 0~65535 0 - |0 O |]O|0O|0O] -
14-18 |C3 set value 0~65535 0 - |0 O |]O[0]|0O] -
14-19 |C4 set value 0~65535 0 - |0 O |O|0O|0O] -
14-20 |C5 set value 0~65535 0 - |0 O ]0[0]0O] -
14-21 |C6 set value 0~65535 0 - |Of O |]O[O|O] -
14-22 |C7 set value 0~65535 0 - |0 O |]O|0O|0O] -
14-23 |C8 set value 0~65535 0 - |Of O |O[O|O] -
14-24 |AS1 set value 1 0~65535 0 - |0 O |O|0O|0O] -
14-25 |AS1 set value 2 0~65535 0 - |0 O |O[O0|O] -
14-26 |AS1 set value 3 0~65535 0 - |0 O |O|O0|O] -
14-27 |AS2 set value 1 0~65535 0 - |0 O |]O[0]|0O] -
14-28 |AS2 set value 2 0~65535 0 - |0 O |O|O0|O] -
14-29 |AS2 set value 3 0~65535 0 - |0 O |]O[0]|O] -
14-30 |AS3 set value 1 0~65535 0 - |0 O |O|0O|O] -
14-31 |AS3 set value 2 0~65535 0 - |0 O |]O[0]|O] -
14-32 |AS3 set value 3 0~65535 0 - |0 O |O[O0|O] -
14-33 |AS4 set value 1 0~65535 0 - |0 O |O|0O0|0O] -
14-34 |AS4 set value 2 0~65535 0 - |Of O |O[O0|O] -
14-35 |AS4 set value 3 0~65535 0 - |0 O |O|0O|0O] -
14-36 [MD1 set value 1 0~65535 1 - O] O |[O|O]|O| -
14-37 [IMD1 set value 2 0~65535 1 - O] O |O|O]|O] -
14-38 [MD1 set value 3 0~65535 1 - O] O |O]|O]|O] -
14-39 [MD2 set value 1 0~65535 1 - O] O |O|O]|O| -
14-40 IMD2 set value 2 0~65535 1 - O] O |O]|O]|O -
14-41 [MD2 set value 3 0~65535 1 - O] O |O|O]|O| -
14-42 IMD3 set value 1 0~65535 1 - O] O |O]|O]|O -
14-43 [MD3 set value 2 0~65535 1 - O] O |O|O]|O| -
14-44 IMD3 set value 3 0~65535 1 - O] O |0|0O]|0O] -
14-45 IMD4 set value 1 0~65535 1 - O] O |O]|O]O]| -
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Group 14 PLC Setting Group*

Control mode

Code Parameter Name Range Default| Unit V/IF PM |PM Attrib
V/F SLV| SV ute
+PG SV [SLV|
14-46 [MD4 set value 2 0~65535 1 - Ol O |0|0|O] -
14-47 IMD4 set value 3 0~65535 1 - |0O] O |O|O]O] -

* The standard type of A510 is built-in PLC function. The dedicated type which is marked “-A” behind, is not
built-in PLC function.

Group 15 PLC Monitoring Group*

Control mode

Code Parameter Name Range Default| Unit V/F PM|PM Aile
V/F SLV| SV ute
+PG SV [SLV
15-00 [T1 current value1 0~9999 0 - O] O |O|O|O] -
1501 [| | current valuez 0~9999 o | - |o]o|o|o|of-
(mode7)
15-02 T2 current value1 0~9999 0 - 1|0l O |O|O|O]| -
1503 [| 2 current valuez 0~9999 o | - |o]o|o|lo|of-
(mode7)
15-04 [T3 current value1 0~9999 0 - 1|0l O |O|O|O]| -
15-0 [| 0 current value 0~9999 o | - |o|o|olo|o]f-
(mode7)
15-06 [T4 current value1 0~9999 0 - |O| O [O|O]|O] -
1507 [| + current valuez 0~9999 o | - |o]o|o|lo|of-
(mode7)
15-08 [T5 current value1 0~9999 0 - O] O |O|O|O] -
15-0g [| 0 current valuez 0~9999 o | - |o]o|o|o|of-
(mode7)
15-10 [T6 current value1 0~9999 0 - 1|0l O |O|O|O]| -
15-11 [ 0 current value 0~9999 o | - |o]ol|o|lo|of-
(mode7)
15-12 [T7 current value1 0~9999 0 - 1|0l O |O|O|0O]| -
1513 [| 7 current value 0~9999 o | - |o|o|olo|o]f-
(mode7)
15-14 [T8 current value1 0~9999 0 - |O| O [O|O]|O] -
15-15 [| O current valuez 0~9999 o | - |o]o|o|lo|of-
(mode7)
15-16 |C1 current value 0~65535 0 - O] O |O|O|O] -
15-17 |C2 current value 0~65535 0 - 1|0l O |O|O|0O]| -
15-18 |C3 current value 0~65535 0 - O] O |O|O|O] -
15-19 [C4 current value 0~65535 0 - 1|0l O |O|O|0O]| -
15-20 |C5 current value 0~65535 0 - O] O |O|O|O] -
15-21 |C6 current value 0~65535 0 - 1|0l O |O|O|0O]| -
15-22 |C7 current value 0~65535 0 - O] O |O|O|O] -
15-23 |C8 current value 0~65535 0 - 1|0l O |O|O|O]| -
15-24 |AS1 current value 0~65535 0 - O] O |O|O|O] -
15-25 |AS2 current value 0~65535 0 - O] O |O|O|O] -
15-26 |AS3 current value 0~65535 0 - 1|0l O |O|O|O]| -
15-27 |AS4 current value 0~65535 0 - O] O |O|O|O] -
15-28 [MD1 current value 0~65535 0 - 1|0l O |O|O|O]| -
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Group 15 PLC Monitoring Group*

Control mode

Code Parameter Name Range Default| Unit V/F PM|PM Al
VIE SLV| SV ute
+PG SV [SLV|
15-29 [IMD2 current value 0~65535 0 - O] O |O|O|O] -
15-30 |MD3 current value 0~65535 0 - O] O |O|O|O] -
15-31 |MD4 current value 0~65535 0 - 1|0l O |O|O|0O]| -
15-32 |TD current value 0~65535 0 - O] O |O|O|O] -

* The standard type of A510 is built-in PLC function. The dedicated type which is marked “-A” behind, is not
built-in PLC function.

Group 16 LCD Function Group

Code

Parameter Name

Range

Default

Unit

Control mode

VIF

VIF
+PG

SLV|

SV

PM
SV

PM
SLV

Attrib
ute

16-00

Main screen
monitoring

5~67

when using LCD to operate,
the monitored item displays in
the first line. (default is
frequency command)

16

*1

16-01

1

Sub-screen monitoring

5~67

when using LCD to operate,
the monitored item displays in
the second line. (default is
output frequency)

17

*1

16-02

2

Sub-screen monitoring

5~67

when using LCD to operate,
the monitored item displays in
the third line. (default is output
current)

18

*1

16-03

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%

2~38: rpm, the set number
represents the pole number of
motor

40~9999:

Users specify the format,
Inputing OXXXX represents
the display of XXXX at 100%.

10001~19999:

Users specify the format,
Inputing 1XXXX represents
the display of XXX.X at 100%.

20001~29999:

Users specify the format,
Inputing 2XXXX represents
the display of XX.XX at 100%.
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Group 16 LCD Function Group

Code

Parameter Name

Range

30001~39999:

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

Default

Unit

Control mode

VIF

VIF
+PG

SLV|

SV

PM
SV

PM
SLV

Attrib
ute

16-04

Engineering unit

0: without using engineering
unit

. FPM

:CFM

: PSI

: GPH

: GPM

tIN

CFT

s

C[@ N[O [a[E @[ [=

:/m

10: /h

11: °F

12: inW

13: HP

14: m/s

15: MPM

16: CMM

17: W

18: KW

19: m

20: °C

16-05

LCD backlight

0~7

*1

16-06

IAutomatic return time

0~120

60

Sec

*1

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

Selection of allowing
reading

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

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

16-09

Selection of operator
removed (LCD)

0: Keep operating when LCD
operator is removed.

1: Display fault when LCD

operator is removed

*1

4-52




Group 17 Automatic Tuning Function Group

Control mode

Code Parameter Name Range Default| Unit V/F PM|PM Al
V/IF SLV| SV ute
+PG SV |SLV|
0: rotation autotune
1: static autotune
17-00 Mode se'lectlon.of 2: stator resistance 0 _lololololx!-
automatic tunning measurement
3: reserved
4: loop test
17-01 [Moor rated output s 55-600.00 - |kw|o| o |o|o|x]|-
power
17-02 |Motor rated current 0.1~999.9 - Ol O [O]|O -
200V: 0.0~255.0 220
17-03 M I -
03 Motor rated voltage 1/ 5°0-510.0 440
10.0~400.0
17-04 Motor rated frequency 10.0~1200.0 (when 00-31 = 1) 600 |Hz|O|] O |O|O|X] -
17-05 |Motor rated speed 0~24000 1750 [rpm |O] O |[O|O [ X | -
17-06 |Pole number of motor |2,4,6,8 4 Pole|O| O |[O|O|X] -
17-07 [Number of PG pulse |0~60000 1024 | ppr | X]| O [ X]|O|[X] -
17-08 |Motor no-load voltage 200V: 50~240 - V |0 O |O|O|X]| -
400V100~480
17-09 Motor excitation 15%~70%MotorRated Current - A |O|l O |O|IO|X]| -
current
) ) 0: Disable
17-10 |Automatic tuning start 0 - |0 O |O|O|X] -
1: Enable
0: No error
1: Motor data error
2: stator resistance tuning
error
3: leakage induction tuning
. error _ _
17-11 Error history of 4: Rotor resistance tuning 0 _lol olololx]-

automatic tuning

error

5: mutual induction tuning
error

6: encoder error

7: DT Error

8: Motor’s acceleration error

9: Warning

17-12

Reserved

17-13

Reserved
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Group 18 Slip Compensation Group

Control mode Attrib
Code Parameter Name Range Default| Unit V/E PMIPM
VIF SLV| SV ute
+PG SV |SLV
18-0p [P compensation —y ) 5 o - - lo|l x |ololx|-|#
gain at low speed.
18-01 [>P compensation |, o 4 o, 00 | - X |lolx|x]|-]|=*
gain at high speed.
18-02 |Slip compensation limitj0~250 200 % X XX -
18-03 ;'t'srcompensa“o” 0.0~10.0 1.0 |Sec X | x| x]|x] -
Regenerative slip 0: Disable
18-04 i 0 - Ol X | X|X]|X] -
compgnsaﬂon 1 Enable
selection
18-05 |[FOC delay time 1~1000 100 [ms | X| X |O| X[ X] -
18-06 |FOC gain 0.00~2.00 0.1 - | X X O X]|X] -
Group 19 Wobble Frequency Function Group
Control mode Attri
Code Parameter Name Range Default| Unit V/E PM|PM
V/IF SLV| SV bute
+PG SV |SLV|
19-0p [center frequency of 1o, 166 00 2000 % |0] O |x|x|x]|-]|*
wobble frequency
19-01 {\Mplitude of wobble 5 , ) 100 | % |o| o | x| x|x]|-]|*
frequency
19-02 [UMp frequency of o\ 4 00 | % [o] o |x|x|x]|-]|=
wobble frequency
19-03 [JUMP time of wobble ) - 0 |ms|o|l o |x|x|x]|-]|=
frequency
19-04 [VObDIe frequency —, 16600 10.0 | Sec X[ x|x|-|#
cycle
19-05 \wobble frequency ratio|0.1~10.0 1.0 XX X]-1™*
19-0p [PPPer offsetamplitudey, o ;) 00 | % X | x|x]|-]*
of wobble frequency
19-07 [-OWer offsetamplitudey, ;) 00 | % [o] o |x|x|x]|-]|=
of wobble frequency
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Group 20 Speed Control Function Group

Control mode

. Attrib
Code Parameter Name Range Default| Unit V/IF PM|PM r
VIF SLV| SV ute
+PG SV SLV]
20-00 |JASR gain 1 0.00~250.00 - - [ X] O ]o[o|O]|-[™*
20-01 |ASR integral time 1 |0.001~10.000 - Sec| X| O |[O|O|O|-[™*
20-02 |ASR gain 2 0.00~250.00 - - [ X] O ]o[Oo|O]|-[*
20-03 |ASR integral time 2 |0.001~10.000 - Sec[X]| O |[O|O|O]| -] *1
20-04 |ASR integral time limit |[0~300 200 | % [ X] X [O]O|O] -
20-05 |ASR positive limit 0.1 ~10.0 5.0 % | X| O | X|X|[X]-
20-06 |ASR negative limit 0.1 ~10.0 10 | % [ X| O [ X[X]|X]-
0: Pl speed control will be
enabled only in constant
speed. For the speed
Selection of acceleration and
20-07 [accelerationand deceleration, only use P 0 - | X] O |O0O|O|O| -
deceleration of P/PI control.
1: Speed control is enabled
either in acceleration or
deceleration.
20-08 |ASR delay time 0.000~0.500 0.001 |Sec| X | X O[O0/ -
Speed Observer .
20-09 Propotional(P) Gainl 0.00~2.55 0.61 X| X 1
20-10 [>Peed ObseIVer 5 116,00 0.05 [Sec|X | X |O|x|x|-|=
Integral(l) Time 1
Speed Observer
20-11 . . .00~2. .61 - | X X X[ X]-1*1
0 Propotional(P) Gain2 0.00~2.55 0.6 ©
20-12 [>Peed Observer 0.01~10.00 0.06 |Sec| x| x [o|x|x]|-|=
Integral(l) Time 2
Low-pass Filter Time
20-13 [constant of speed 1~1000 4 ms|X| X [O|X|X] -
feedback 1
Low-pass Filter Time
20-14 constant of speed 1~1000 30 |ms | X| X |O|X|X] -
feedback 2
20-15 (SR gainchange 1y o 106 40 | Hz x| o |o|x|x]|-
frequency 1
20-16 (SR gainchange )\ 54 80 | Hz [ x| x |o|x]|x] -
frequency 2
20-17 || Ordue compensation | 5, , 5, 100 | - | x| x |o|x|x]|-]|=*
gain at low speed
20-1g [T Oraue compensation |, , 0 | % |x| x |o|x|x]|-]|=*=
gain at high speed
0: Deceleration to stop
Over speed (OS
20-19 [0V SPeed (OS) 1) " et to stop 1 x| o |x|o|lo]-
selection -
2. Continue to operate
20-20 [OVer speed (OS) 0~120 115 | % | x| o |x|o|o] -
detection level
20-21 [OVer speed (OS) 0.0~2.0 05 |Sec| X X -
detection time
20-22 |Speed deviation (DEV)|0: Deceleration to stop 2 X X -
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Group 20 Speed Control Function Group

Control mode

Code Parameter Name Range Default| Unit V/IE PM|PM (il
VIF SLV| SV ute
+PG SV [SLV|
selection 1. Coast to stop
2. Continue to operate
20-23 [>Peed deviation (DEV), g, 10 | % |x| o|x|o|o]-
detection level
20-24 [>Pe€d deviation (DEV), 4 05 |sec|x| o |x|ol|o]-
detection time
0: Deceleration to stop
20-25 (Selection of PG Open [1: Coast to stop 1 - [ X O |X[O|O] -
2. Continue to operate
20-26 [Petection time of PGy o 16,0 20 |Sec|x X .
Open
20-27 [PG pulse number 0~60000 1024 | ppr | X X -
0: Forward as counter
20-28 Selef:tlon.of P.G -clockwise rotation . 0 “Ixlolxlolol-
rotation direction 1: Forward as clockwise
rotation
20-29 |PG pulse dividing ratio [001~132 1 - | X O |[X]|O]O] -
20-30 PG gear ratio 1 1~1000 1 - | X O [ X]|O]|X]|-
20-31 [PG gear ratio 2 1~1000 1 - | X] O [ X]|O]|X]| -
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Group 21 Torque And Position Control Function Group

Control mode

Code Parameter Name Range Default| Unit VIE PM|PM Qs
VIF SLV| SV ute
+PG SV |SLV]

21-00 Torqugcontrol 0: Speed control 0 S Ix! x Ixlolo] -
selection 1: Torgue control

21-01 | hertime oftorque o 1449 0 |ms|x| x |x|o|o]-
reference

0: according to Al input
21-02 |Speed limit selection [1: according to the set value off 0 - | X] X [ X|O|Of -
21-03

21-03 |Speed limit value -120~120 0 % | X]| X | X]O]|O] -

21-04 mf voltage of speedy, ;g 10 |% |x| x |x|o|o]-

21-05 |Positive torque limit  |0~300 200 | % | X| X |[O[O|O] -

21-06 [Negative torque limit  |0~300 200 | % [ X] X [O]O|O] -

21.07 || Orard regenerative g 200 | % | x| x |o|o]|o]-
torque limit

21.08 [[rcversal regenerative o 200 | % |x| x |o|o]|o] -
torque limit

21-0g [Meximum frequency ofly ;41 200 | Hz | x| x |x|o]|o] -
position control
The command of

21-10 [rotation cycle number [-9999 ~ 9999 0 - | X X | X[O|O| -
of section 0
The command of the

21-11 |pulse number of -0999 ~ 9999 0 - | X X | X[O|O| -
section 0
The command of

21-12 [rotation cycle number [-9999 ~ 9999 0 - | X X | X|[O]|O| -
of section 1
The command of the

21-13 |pulse number of -0999 ~ 9999 0 - | X X | X[O|O| -
section 1
The command of

21-14 [rotation cycle number [-9999 ~ 9999 0 - | X X | X[O|O| -
of section 2
The command of the

21-15 [pulse number of -0999 ~ 9999 0 - | X X | X[O|O| -
section 2
The command of

21-16 [rotation cycle number [-9999 ~ 9999 0 - | X X | X[O|O| -
of section 3
The command of the

21-17 |pulse number of -0999 ~ 9999 0 - | X X | X[O|O| -
section 3
The command of

21-18 [rotation cycle number [-9999 ~ 9999 0 - | X X | X[O|O| -
of section 4

21-19 [The command of the [-9999 ~ 9999 0 - | X X | X][O]O] -
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Group 21 Torque And Position Control Function Group

Code

Parameter Name

Range

Default

Unit

Control mode

V/F

V/F
SLV| SV

PM
+PG SV

PM
SLV|

Attrib
ute

pulse number of
section 4

21-20

The command of
rotation cycle number
of section 5

-9999 ~ 9999

21-21

The command of the
pulse number of
section 5

-9999 ~ 9999

21-22

The command of
rotation cycle number
of section 6

-9999 ~ 9999

21-23

The command of the
pulse number of
section 6

-9999 ~ 9999

21-24

The command of
rotation cycle number
of section 7

-9999 ~ 9999

21-25

The command of the
pulse number of
section 7

-9999 ~ 9999

21-26

The command of
rotation cycle number
of section 8

-9999 ~ 9999

21-27

The command of the
pulse number of
section 8

-9999 ~ 9999

21-28

The command of
rotation cycle number
of section 9

-9999 ~ 9999

21-29

The command of the
pulse number of
section 9

-9999 ~ 9999

21-30

The command of
rotation cycle number
of section 10

-9999 ~ 9999

21-31

The command of the
pulse number of
section 10

-9999 ~ 9999

21-32

The command of
rotation cycle number
of section 11

-9999 ~ 9999

21-33

The command of the
pulse number of
section 11

-9999 ~ 9999

21-34

The command of
rotation cycle number
of section 12

-9999 ~ 9999

21-35

The command of the

-9999 ~ 9999
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Group 21 Torque And Position Control Function Group

Control mode

Code Parameter Name Range Default| Unit VIF PM|PM il
VIF SLV| SV ute
+PG SV[SLV|
pulse number of
section 12
The command of
21-36 [rotation cycle number [-9999 ~ 9999 0 - | X X | X[O|O| -
of section 13
The command of the
21-37 |pulse number of -0999 ~ 9999 0 - | X X | X[O|O| -
section 13
The command of
21-38 [rotation cycle number [-9999 ~ 9999 0 - | X X | X[O|O| -
of section 14
The command of the
21-39 [pulse number of -9999 ~ 9999 0 - | X X | X[O|O| -
section 14
The command of
21-40 |rotation cycle number [-9999 ~ 9999 0 - | X X | X[O|O| -
of section 15
The command of the
21-41 |pulse number of -9999 ~ 9999 0 - | X X | X|[O]|O| -
section 15
0: Switch to position mode
21-42 [Pos. Mode Sel when output frequency < 0 X[ X | X[O]|O| -
01-08.
21-43 [Home Pos. Count 0 ~9999 0 X| X [ X]O]O] -
Group 22 IPM Motor Parameter Group
Control mode Attrib
Code Parameter Name Range Default| Unit VIE PM|PM
VIF SLV| SV ute
+PG SV[SLV|
22-00 [PM motor rated power |0.00~600.00 - KW | X| X | X|X]|O] -
22.01 PM motor rated 200V: 50~240 220 v Ix!| x Ixlxlol-
\voltage 400V: 100~480 440
22-02 |PM motor rated current|0.1~999.9 - A X X | X|X]|O] -
22.03 | "M motor 's pole 0~96 6 |poles| x| X |x|x|o]-
number
1~60000
2904 PM motor’s rotation  |(22-04, 22-06, only need to sgt 1500 |rpm | x| x | x|x|o] -
speed one of them, the program will
calutate the other.)
20-05 | MOIOrS maximumyy a4 1500 [rpm | X | X [ X |x |0 -
rotation speed
22-06 [PM motor frequency [0.1~400.0 750 | HZ | X| X | X|X]O] -
22-07 |Reserved
22-08 |Reserved
22-09 |Reserved
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Group 22 IPM Motor Parameter Group

Control mode

. Attrib
Code Parameter Name Range Default| Unit V/IE PM|PM

V/F SLV| SV ute
+PG SV ISLV|

22-10 [Reserved

22-11 [Reserved

22-12 [Reserved

0: TAMAGAWA non
wire-saving encoder

1: TAMAGAWA wire-saving
22-13 |PM encoder type encoder : o | - |x| x |x|x|ol-
2:SUMTAK wire-saving
encoder

3:General Incremental

encoder

22-14 [Reserved

22-15 [Reserved

Offset angle of the
22-16 |magnetic pole and PG |0~360 0 deg| X| X | X|X|O]|-]| *4
origin

0: None

22-17 [PM motor tuning e e anante™ o | - |X| x |x|x|of-

2. Magnetic pole alignment

0. No Error
1. static magnetic alignment
fault

2. without PG option card

3. Rotation pole alignment is

forced to stop

4. Rotation pole alignment is

time-out.

Fault history of PM 5. Loop adjustment is time out

otor tuniné 6. Encoder error . 0 =~ | X X | X[X[|O|-|*4

7. other errors of motor tuning

8. Current abnormity occurs

when aligning rotation

magnetic pole.

9. Current abnormity occurs
while loop adjustment.

10.Restart magnetic pole
alignment and loop
adjustment

22-18
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4.3 Description of Parameter Functions

00 Basic Function Group

00- 00 Control mode selection
[0]:VIF
[1]) : VIF+PG
Range [2] :SLV
[3]:SV
[4] : PMSV
[5] : Retain

The control law of inverter has five modes, as shown in the following:

00\;2|0u:et Cc;:‘::'ol Control base Application range
. Drive general motor
. Replace the existing inverter
0 V/F .V / F mode without PG (open loop) |. Applied in the occasion without
requirement of auto-tuning
. ND (Nomal duty) mode application
.V /F mode with PG , with speed Simple closed-loop speed control.
1 V/IF+PG compensation and its accuracy is higher than V / F
. PG interface (option). mode.
Applied in the occasion without
2 SLV . Current vector control without requirement of PG attached, and it
PG .( Sensorless Vector Control) provides speed and torque
requirements with high precision.
. Current vector control with PG . High-performance control with PG.
3 SV (Closed-loop current vector control). |. High-precision speed and torque
. PG interface (option). control function.
. For permanent magnet motor, current |. High-performance control mode with
4 PMSV vector control with PG. PG for permanent magnet motor
(Closed-loop current vector control). |. High-precision speed and torque
. PG interface (option). control function .

(1). 00-00=0
. Select the required V/f curve (01-00) based on motor and application.
If the motor cable length is 50 meters or longer, you need to perform stationary auto-tuning (17-00 =
2). Please refer to Parameter 17 —description of auto-tuning function group to understand the related
command of auto-tuning.

(2). 00-00=1

. Select the required V/f curve (01-00) or the requirement of used motor and application

. Select motor pole number (02-07) and pulse number of PG(pulse generator or encoder) (20-27)
Refer to Parameter 20 — description of speed control function group to understand the related setting
detail of PG feedback.

. If the motor cable length is 50 meters or longer, you need to perform stationary auto-tuning (17-00 =
2)
Please refer to Parameter 17 —description of auto-tuning function group and motor parameter
measurement to understand the related command of auto-tuning

(3). 00-00=2
. Ensure the inverter capacity corresponds to the motor power. Use motor parameter tuning function to
measure and store motor parameters.
. Perform rotational auto-tuning to improve the performance of SLV mode.
. Please refer to Parameter 17 —description of auto-tuning function group and motor parameter
measurement to understand the related command of the auto-tuning.
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(4). 00-00=3
. Ensure the inverter capacity corresponds to the motor power. Use the auto-tuning function to measure
and store motor parameters.
. Please refer to Parameter 17 —description of auto-tuning function group and motor parameter
measurement to understand the related command of the auto-tuning
(5) 00-00=4
.Ensure the inverter capacity corresponds to the motor power. Please use the parameter setting from
22-00 to 22-06 to set related parameters of permanent magnet motor.
. Select the pole number of permanent magnet motor (22-03) and pulse number of PG (pulse
generator or encoder) (20-27).
Please refer to parameters 22-17 PM motor tuning function description.
Please choose braking resistance of appropriate power and resistance value based on motor power
and application. For models of 220V 30HP (or 440V 40HP) or above, please install braking module.

This 00-00 parameter is not affected by the setting of initialization parameter.

00- 01 Motor’s rotation direction
Ranae [0) : Forward
g [1) : Reverse

If the operation command is controlled by keypad (00-02 set to "0), you can use the keypad to control
the rotation direction, namely forward rotation or reverse rotation, the control result will be stored to
00-01. Users can directly modify 00-01 parameter to control rotation direction.

00- 02 Run command selection

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

Range [ 2] :Communication control
[3]) :PLC*
(1) 00-02=0:

Based on the setting of 00-02=0, use the keypad of digital operator (stop, operation and forward /

reverse keys) to perform the operation of the inverter.
Please refer to Section 4-1 use of panel.
(2) 00-02=1:
Based on the setting of 00-02=1, use the terminal of control circuit to perform the operation of the
inverter.

* The standard type of A510 is built-in PLC function. The dedicated type which is marked “-A” behind, is not built-in PLC

function.

m 2-wire operation

. 2-wire operation is performed according to set 03-00 (S1 terminal function selection) to 0
(forward,operation/stop) and to set 03-01(S2 terminal function selection) to 1
(reversal,operation/stop) .

. If S1is ON and S2 is OFF, the inverter will operate forwardly; if S1 is OFF, the inverter will stop.

. If S1is OFF and S2 is on, the inverter will operate reversally; if S2 is OFF, the inverter will stop.

. 2-wire control is shown as Figure 4.3.1, if S1 and S2 are turned on at the same time, 500 milliseconds
later, warning of "EF9" (FWD-REV error) will be displayed and the inverter will stop. If the condition is
cleared, the inverter resumes normal operation.

Forward,
Operation/stop
S1
\

O O

Reversal,
Operation/Stop

S2
—0O 0O0—O

24VG
i

Figure 4.3.1  wiring example of 2-wire
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. When the inverter parameters 13-08 (Initialization) sets 2, 4 or 6 for 2-wire program initialization,
multi-function input terminal S1 is forward , operation/ stop, and S2 is the command of reversal,
operation / stop.

m  3-wire operation

. When any parameter(multi-function digital input terminals S3 ~ S8) from 03-02 to 03-07 is set to 26,
and multi-function digital input terminals have been set to forward / reverse command, then S1 and
S2 terminals will be set to operation command and stop command of 3-wire control. The original
functions are turned off.

. When the inverter parameters 13-08 (Initialization) sets 3, 5 or 7 for 3-wire program initialization,
multi-function input terminal S7 is forward/reverse command.

. 3-wire control is shown as Figure 4.3.2. Multi-function input terminal S7 is forward/reverse command.

Stop Operation

(Normally close switch) (Normally open switch)

s1 Operation instruction
O | O O (On:Operation)

Stop instruction
(Off: Stop)

S2

)

D)

- s7 Forward/Reverse

O O0—O instruction

24VG
ﬂ)

Figure 4.3.2 wiring example of 3-wire

. Terminal S1 must be ON for 50 ms or longer time so that the operation command can perform
self-sustaining. Refer to Figure 4.3.3 3-wire operation procedure.

o
_>|I I|<_ > 50ms
On Off i
Operation instruction » Time
Off
(Stop) .

Stop instruction » Time
| | |
| | |
| | |
| | |
| off . :
I (Forward) | On (Reversal) ! !

Forward/Reverse instruction | ( ) ; | > Time
| | | |
| | |
| : | |
l ! l l

: ! 5

Motor Speed 1 | ] | | ” Time
l ! VA l
| : | : |
| |
| ! | |

|
Stop | Forward ! Reverse | sop | Foward

. | .

Figure 4.3.3 3-wire operation procedure

4-63



m 2-wire function with self-sustaining function

. When any parameter(multi-function digital input terminals S3 ~ S8) from 03-02 to 03-07 is set to
53(2-wire stop), then S1 and S2 terminals will be set to forward operation command and reverse
operation command with self-sustaining function. An extra digital input is required for stop command
with self-sustaining function.

Below is the wiring example of 2-wire fcuntion with self-sustaining function. The digital inputs S1, S2
ans S3 are set as forward operation command (03-00 = 0), reverse operation command (03-01 = 1)

and 2-wire Stop command (03-04 = 53).

.
—O0 O0—0

1
+—O0 OO

. Terminal S1, S2 and S5 must be ON for 50 ms or longer time so that the operation command can

(])

Forward operation
(With self sustaining
function)

S1

Reverse operation
(With self sustaining
function)

S2

S5 Stop
(With self sustaining function

24VG

perform self-sustaining. Refer to the 2-wire self-sustaining operation procedure.

Forward
Operation
Instruction

Reverse
Operation
Instruction

Stop
Instruction

Motor
Speed

. If 2-wire operation with self-sustaining function (any of S1-S8 is set as 53) and the 3-wire operation(any
of S1-S8 is set as 26) are set simultaneously, the inverter will display “SE02” error.

(3). 00-02=2

» < >50 ms

ON OFF ON | OFF

>
< >50 ms
OFF
OFF ON =
»
>50 mg
OFF (Invertér Operates) ON
»
\ R
< <
Stop Forward Reverse Stop Forward

. The inverter operation can be controlled by using RS-485 communication port.

Please refer to parameter 09-- communication group to understand the description of communication

' details of RS-422/485,
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(4). 00-02=3
The inverter operation/stop command and frequency command can be control by the built-in PLC of
inverter. At this time, the set values of 00-05 are invalid.
The user can use the RUN/STOP keys in the keypad to start/stop the PLC function.

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

[1] : External control (analog)
[2] : Terminal UP / DOWN
[3] : Communication control
[4] : Pulse input

[5] : PID

Range

(1) 00-05/00-06= 0:

. Use the digital operator (as shown in Figure 4.3.4) to directly input frequency
reference command, or to change parameters of 05-01 (frequency reference 1)
settings. Please refer to section 4.1.4, the screen mode - details of setting the
frequency reference.

. If Alternative Frequency Source Selection is set as digital operator (00-06 = 0), user
needs to change the alternative frequency through parameter 05-01.

(2) 00-05/00-06=1:

. From the control circuit terminal Al1 (voltage input) or Al2 (current input, set by
04-00), input the frequency reference command.

. When the input voltage signal acts as the main frequency reference command, use
Al1 terminal.

. When the input current signal (4-20mA) acts as the main frequency reference
command, use Al2 terminal, setting steps are shown as below:
@ Input OV to terminal Al1
@ Set 04-00=1: (select the multi-function analog input terminal Al2 signal as the

input of 4 ~ 20mA)

® Set the dip switch SW2 to position | (current).
@ Set 04-05=10 (Al2 signal is increased to Al1).

. Refer to Figure 4.3.4 so understand the source selection of main speed frequency
comes from details of analog terminals setting.
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+12V

.

Al1 Frequency reference
instruction of main speed [
2K(Q2 (Voltage input type)

Frequency reference
Al2 instruction of main speed
(Current input type)

O

I v

GND swzl_\ A
01 Tl

-12v

Figure 4.3.4 Analog input of frequency reference command of main speed
Note -
1. When inputting current signal to terminal Al 2, turn the voltage / current switch SW2 to | (factory setting),
and set 04-00 = 1, or 3 (AI2 =4 ~ 20mA).
2. When inputting voltage to terminal Al2, turn the voltage / current switch SW2 to V position (factory setting)
and set 04-00 = 0, or 2 (Al2 =0 ~ 10V).

3. Set correctly 04-00 based on Al1input signal.

(3) 00-05/00-06=2:
Use the functions of increasing frequency and decreasing frequency of terminal DI to control
frequency command. Please refer to 03-00 ~ -03-07 parameter description to understand the
relevant functions.

(4) 00-05/00-06=3:
Use the PLC of MODICON series or other related devices using MODBUS RTU protocol to input
frequency reference through RS-485 communication port. Please refer to parameter 09--
communication group to understand more communication commands of RS-485.

(5) 00-05/00-06=4:
Set 03-30 (pulse input function selection) to 0 (frequency reference), you can use pulse input as
frequency reference command and set 03-32 (pulse input ratio) to 100%. Please refer to
descriptions of parameters 03-30 ~ 03-34 to understand detailed description of using input pulse.
The frequency reference function of pulse input is shown as Figure 4.3.5.

l Serial pulse input

_\_,_‘_ (Internal resistence : 3.89 K)

Specification
L level-0.0t0 0.5V
H level-4.0t0 13.5V
Responsibility cycle - (ON / OFF) 30 % to 70%
— Pulse frequency - 50 to 32 KHz
v FC q Yy

Figure 4.3.5 The frequency reference function of pulse input
(6) 00-05/00-06=5:
Using PID function as a source of frequency reference, please refer to the relevant descriptions of
parameters 10-00 ~ 10-29.
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Main and Alternative Frequency Command modes
[0] : Main Frequency
Range . .
[1] : Main frequency+Alternative Frequency
. If 00-07 = 0, the frequency source is the main frequency set via parameter 00-05.
. If 00-07 = 1, the frequency source is the addition of main frequency and the alternative frequency (set via
parameter 00-06). The 00-05 and 00-06 can’t set to the same frequency source, else the inverter will

display SEO1 error message.
. While the 00-06 is set to 0 (keypad), the alternative frequency is from parameter 05-01 (Frequency setting

00- 07

of speed-stage 0).

00- 08 Communication frequency command
Range [0.00~400.00] Hz
[0.0~1200.0] Hz (when 00-31=1)
»  This parameter is used to read the communication frequency command (read-only).
» This parameter is only effective in communication mode.
00- 09 Communication frequency command memory
[0] : Do not store the communication frequency command before power off
Range (00-08)
[1] : Store the communication frequency command before power off (00-08)

»  This parameter is only effective in communication mode.

00-12 Frequency upper limit
Range [0.1~109.0] %
00-13 Frequency lower limit
Range [0.0~109.0] %

The upper limit and lower limit of frequency reference is based on maximum 100% of output reference

01-01 (Fmax) or 01-16, with 0.1% as increasing base.
. Set value of 00-12 shall exceed 00-13, otherwise it will display error information of Range set by “SE01

(Set Range Error).

. when frequency reference is zero and operation command input, the motor will start to operate against
lower limit of frequency reference 00-13 and minimum value of minimum frequency 01-08( or 01-22).

. Please refer to Figure 4.3.6

Output

Frequency
A

100%

00-12

00-13;

Frequency
Reference

100%
Figure 4.3.6 Upper and lower limits of frequency reference
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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

|
| Range | [0.1~6000.0) Sec

|
| Range | [0.1~6000.0) Sec
|

| Range | [0.1~6000.0] Sec
| Range | [0.1~6000.0] Sec

[0.00~400.00] Hz
Range [0.0~1200.0] Hz (When 00-31 = 1)

Set each acceleration / deceleration time, acceleration time of default is set to 00-14, while the deceleration
time of default is set to 00-15.
. Accelerate the time: it is the required time from 0% to 100% of maximum output frequency (01-02) or
(01-16).
. Deceleration time: it is the required time from 0% to 100% of maximum output frequency (01-02) or
(01-16).

The default setting of acceleration time, deceleration time (including JOG Acc/Dec time) will change according
to the inverter horse power.

Capacity
200V series 400V series Dzl Vel
1~10HP 1~15HP 10s
15~20HP 20~30HP 15s
30~150HP 40~425HP 20s
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A. Acceleration / deceleration time switching through the multi-function digital input terminals

. Use the multi-function digital input terminals (S1 ~ S8), based on the ON / OFF status of
terminals, select acceleration / deceleration time of operation period. The following table
shows the switching combination of acceleration / deceleration time (binary).

Table 4.3.1

Switching combination of acceleration / deceleration time

Choice of acceleration /
deceleration time 2

(Set 03-00 to 03-07 = 30)

Choice of acceleration /
deceleration time 1
(Set 03-00 to 03-07 = 10)

Acceleration time

Deceleration 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 1:0N
A
————————————— Tdec2
Rate
Output TF?CCZ
Frequency : ate :
I I Tdec1
I I
\:_ Tacc1 : Rate
I Rate I
I I
| | » time
A : :
: I
Digital Input
Terminal S5
(03-04=10) > time
Figure 4.3.7 Acceleration / deceleration time switching through the multi-function digital input

terminals (Example)
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B. Automatically switch the acceleration / deceleration time
. When the output frequency reaches set value of 00-25, it will follow the set
frequency of 00-25 to automatically switch the first and the fourth acceleration /

deceleration time. Refer to the Figure 4.3.8.
A

Output
Frequency

00-25

> time
Taccl Tace Tdect Tdect
Rate Rate Rate Rate
(00-14) (00-23) (00-24) (00-15)

Figure 4.3.8 Automatically switch acceleration / deceleration

. When the output frequency is Fout <00-25: acceleration / deceleration time = the
first acceleration time / the first deceleration time (00-14 and 00-15).

. When the output frequency is Fout =00-25: acceleration / deceleration time = the
fourth acceleration time / the fourth deceleration time (00-23 and 00-24).

. The choice of multi-function digital input acceleration / deceleration time 1 (03-00 ~
03-07 are set to 10) and acceleration / deceleration time 2 (set to 30) is prior to

00-25.
00-18 Jog frequency
[0.00~400.00] Hz
Range [0.0~1200.0] Hz (when 00-31=1)
00-19 Jog acceleration time
Range [0.1~0600.0] Sec
00-20 Jog deceleration time
Range [0.1~0600.0] Sec

00-19 (jog acceleration time) is set to acceleration time from zero to maximum output
frequency (01-02) or (01-16), and 00-20 (jog deceleration time) is set to acceleration
time from the maximum output frequency (01 -02) or (01-16) to zero. When jog
command is effective, 00-18 is set to the jog frequency reference (factory default is set to

6.0Hz).
00- 26 Emergency stop time
Range [0.0~6000.0] Sec

Use multi-function digital input terminals (S1 ~ S8) to achieve deceleration stop within

the set time of 00-26.

. Multi-function digital input terminals (03-00 ~ 03-07) are set to 14: When the emergency
stop contact is ON (normally open), it achieves deceleration stop within the set time of
00-26.
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. Multi-function digital input terminals (03-00 ~ 03-07) are set to 15: When the emergency
stop contact is OFF (normally closed), it achieves deceleration stop within the set time
of 00-26.

. After the emergency stop command is input, before the inverter stops, it can not be
restarted. If the emergency stop is cancelled, please turn off the operation command
and emergency stop command. Please refer to Figure 4.3.9.

. When errors are detected, this function can be used as a way to stop.

A

Emergency stop
command
S5(03-04=14) ON OFF

time

\4

Run
command

ON
time

v

Output
Frequency

time

\4

> Emergency stop deceleration
‘ time

Figure 4.3.9 Examples of emergency stop

00- 27 HD/ND selection

[0] : HD

Range [1] :ND

. In case of selecting heavy load (HD,00-27=0) or normal load (ND, 00-27 = 1), the
inverter will automatically change the overload protection curve, carrier frequency,
maximum output frequency, stall prevention level and rated input / output current.
Please refer to Table 4.3.2.

Table 4.3.2 Constant torque mode / variable torque mode level

- ; - Rated input
- Overload Carrier Maximum | Stall prevention
00-27 setting capacity frequency output level Iczl::'e)rl]‘:
frequency
2-16KHz
0 . 150%
150%, 1min (Based on the 400.00Hz
(Heavy Load) change of KVA) (08-00, 08-01) Refer to
1 2-16KHz 120% section 3.7
120%, 1min (Based on the 120.00Hz o
(Normal Load) change of KVA ) (08-00, 08-01)

. When the heavy load mode or normal mode is selected, select the appropriate V/ F
curve and group 1, group 2, the relevant parameters of motor V / F curve to

correspond to the applied load.
Under HD mode, the maximum frequency is 400Hz. but if the control mode is SLV
mode, the maximum output frequency will be limited according to the horsepower.

4-68




Horsepower Other condition Pf:;&rg:g
220V 1~10HP, 440V 1~15HP 150Hz
220V 15~25HP, 440V 20HP 110Hz
440V 25~30HP 100Hz
220V 30~150HP, 440V carrier frequency (11-01) 100Hz
40~425HP, is set as 8K or below 8K
220V 30~100HP, 440V carrier frequency (11-01) 80Hz
40~175HP, is above 8K

. ND mode is only appliedto V/fand V/f+ PG mode. SLV, SV, PMSV and PMSLV
modes do not provide a normal load mode.

00- 28 Command characteristic selection of master frequency

Range

[0] : Positive characteristic (0~10V/4~20mA corresponds to 0~100%)
[ 1] : Negative characteristic (0~10V/4~20mA corresponds to 100~0%)

« When inputting analog frequency reference signal from the control terminal Al1 or
Al2, select the characteristic of main frequency reference command corresponding
to the analog signal.

+ 00-28 = 0: Positive characteristic of main frequency reference command.

(0-10V or 4-20mA /0-100%, -10-0V/-100%-0)
=1: Negative characteristic of main frequency reference command.

« Please refer to Figure 4.3.10 for the characteristics of the main frequency

reference

(%)

A

100%

-10V

A

, ‘Analog input

(a) Forward Characteristics

oV

10V

signal 10V

(4mA) (20 mA)

- 100%

(%)
A
ov 10V
(4 mA) (20 mA)

(b) Reverse Characteristics

» Analog input

signal

- Figure 4.3.10 Positive/Negative characteristic of main frequency reference command.

00- 29 Zero-speed operation selection

Range

[0] : Operation based on frequency command
[1] : Stop
[2] : Operation based on lowest frequency
[3] : Zero-speed operation

In sensor vector mode (SV / PMSV) (00 - 00 = 3/ 4), when the operation frequency is
below the minimum output frequency, as shown in Figure 4.3.11.
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A
RUN
command
i » time
I I
| |
l I
Frequency I I
Reference : :
(Fref) ____1:_ \ _:r__fr_ni_ni(zl-_OS)
' : : ' -
] 1 »
Output A I | : : | I > time
Frequency : : I I : :
after softstart ! o b !
( Fout(SFS)) : : : : : :
| b (I I
I | | I
/| N\ |
K ! | Pl ;| | | » time
D b P! —
B.B1 07-16 | | Lo [ 07-08
: pre- excite | : : | : |
) time | | | | | |
| I b P! | '
I I b o I I
: Fmin :
[ I L
K | | : ! ! : | ! > time
d ———» >
BB | 07-16 1 | | icoastto | o7_0g
Loy 1l stop | |
L/ U ! : !
I ! P | I |
'—ll ! i Fmin i ! | :
| | | [ |
i L : : : — > time
] | ;! . | —
BB . ! Fy ( 107-08
©107-16 1 | : :
| | [ )| | !
| I I P | !
R ! o
S Lo ! !
' : Fmin :
: l
» time
- e > >l g > '
1 BB | | zero ! 07-08
! I I zero I speed |
07-16 speed operation
operation

Figure 4.3.11 Zero-speed operation of sensor vector (SV) mode

. When the operation command (forward or reversal) is OFF, when the output
frequency decreases to DC braking start frequency (07-06), and the DC braking will
perform this function based on the DC braking execution time (07-08), please refer
to Figure 4.3.62 to understand the operational details of pre-excitation operation.
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00- 31 Maximum frequency

[0] : 400.00Hz

Range [1] : 1200.0Hz

The maximum output frequency Range of the inverter can be set by selecting 400Hz or
1200Hz for parameter 00-31. When setting actual panel frequency, it requires adjusting
the maximum output frequency of motor 1 of parameter 01-02 or the maximum output

frequency of motor 2 of parameter 01-16.

00- 32

Application adjustment

Range

[0] : Disable

[1] : Water supply pump
[2] : Conveyor

[3] : Exhaust fan

[4] : HVAC

[5] : Compressor

[6] : Hoist

[7] : Crane

(1). Water supply pump

Parameter Name Optimal value
00-00 Control mode selection 0:VIF
11-00 Direction Lock Selection 1 : Only allow forward rotation
00-14 Acceleration time 1 1.0 sec
00-15 Deceleration time 1 1.0 sec
00-27 HD/ND selection 1:ND
01-00 V/F curve selection F
01-04 Middle output frequency 2 of motor 1 30.0 Hz
01-05 Middle output voltage 2 of motor 1 60.0V
07-00 Momentary stop and restart selection 1: valid
08-00 Stall prevention function XXO.X b : Stall p.revention 's valid
in deceleration

(2). Conveyor

Parameter Name Optimal value
00-00 Control mode selection 0:VIF
00-14 Acceleration time 1 3.0 sec
00-15 Deceleration time 1 3.0 sec
00-27 HD/ND selection 0:HD
08-00 Stall prevention function xx0xb : Stall prevention is valid

in deceleration

(3). Exhaust fan

Parameter Name Optimal value
00-00 Control mode selection 0:VIF
11-00 Direction Lock Selection 1: Only allow forward rotation
00-27 HD/ND selection 1:ND
01-00 V/F curve selection F
01-04 Middle output frequency 2 of motor 1 30.0 Hz
01-05 Middle output voltage 2 of motor 1 50.0 V
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07-00

Momentary stop and restart selection

1 :valid

xx0xb : Stall prevention is valid

08-00 Stall prevention function ) .
in deceleration
(4). HVAC
Parameter Name Optimal
00-00 Control mode selection 0:VIF
11-00 Direction Lock Selection 1: Only allow forward rotation
00-27 HD/ND selection 1:ND
11-01 Carrier frequency 8.0kHz
07-00 Momentary stop and restart selection 1:Valid
11-03 Selection of reducing carrier automatically 1: Valid
(5). Compressor
Parameter Name Optimal
00-00 Control mode selection 0:VIF
11-00 Direction Lock Selection 1: Only allow forward rotation
00-14 Acceleration time 1 5.0 sec
00-15 Deceleration time 1 5.0 sec
00-27 HD/ND selection 0:HD
01-00 V/F curve selection F
07-00 Momentary stop and restart selection 1:Valid
08-00 Stall prevention function .XXOXb : Stgll prevention is valid
in deceleration
(6). Hoist
Parameter Name Optimal
00-00 Control mode selection 2:SLV
00-05 Main Frequency Command Source Selection 0 : keypad
11-43 Hold Frequency at start 3.0 Hz
11-44 Frequency hold Time at start 0.3 sec
00-14 Acceleration time 1 3.0 sec
00-15 Deceleration time 1 3.0 sec
00-27 HD/ND selection 0:HD
11-01 Carrier frequency 5.0kHz
05-01 Frequency setting of speed-stage 0 6.0 Hz
06-01 Frequency setting of speed-stage 1 30.0 Hz
06-02 Frequency setting of speed-stage 2 60.0 Hz
01-00 V/F curve selection F
03-28 Optocoupler output 5 : freuquency detection 2
07-18 Minimum Baseblock Time 0.3 sec
08-00 Stall prevention function .XX1X - Stall Prevention ineffective
in deceleration
03-13 Frequency detection level 2.0 Hz
03-14 Frequency detection width 0.0 Hz
08-18 Selection of low-torque operation 0: Deccele'ratlon o stop when
low torque is detected.
08-19 Level of low-torque detection 2%
08-20 Time of low-torque detection 0.5 sec
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08-09 Selection of input phase loss protection 1:Valid

08-10 Selection of output phase loss protection 1:Valid

11-03 Selection of reducing carrier automatically 1: Valid

(7). Crane
Parameter Name Optimal

00-00 Control mode selection 0:VIF

00-05 Main Frequency Command Source Selection 0 : keypad

00-14 Acceleration time 1 3.0 sec

00-15 Deceleration time 1 3.0 sec

00-27 HD/ND Mode selection 0:HD

11-01 Carrier frequency 5.0kHz

05-01 Frequency setting of speed-stage 0 6.0 Hz

06-01 Frequency setting of speed-stage 1 30.0 Hz

06-02 Frequency setting of speed-stage 2 60.0 Hz

03-04 Multi-function terminal Function setting-S5 2 : Multi-speed/position setting
command 1

03-05 Multi-function terminal Function setting-S6 3 : Multi-speed/position setting
command 2

03-28 Optocoupler output 23 : Source of operation
command

08-00 Stall prevention function ?(x1x : Stall Prevention ineffective
in deceleration

08-09 Selection of input phase loss protection 1:Valid

08-10 Selection of output phase loss protection 1:Valid
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01-V/F Control Function Group

01- 00 V/F curve selection

Range [0~FF]

When V / F mode without PG or V / F mode with PG is applied, V / F characteristic of
inverter output can be set at 01-00.
. When using V / f curve, the inverter input voltage must be set by 01-14.
. There are three ways to set V / f curve:
(1) 01-00 = 0 to E: choose the 15 default types (0 to E).
(2) 01-00 =0F, use 01-02~01-09 and 01-12~01-13, for users to define V/f curve with
voltage limitation.
(3) 01-00 = FF: use 01-02~01-09 and 01-12~01-13, for users to define V/f curve
without voltage limitation.
. The default setting of 01-00 is F, and when 01-00 is setto 1, 01-02~01-09 and
01-12~01-13 have the same contents.
. When you select one of the 15 default types, the set values from 01-02 to 01-13 will
be automatically changed. There are three types of set values for 01-12 ~ 01~ 01-09
and 01-02 ~01-13. Their values are determined by the inverter capacity.
. Refer to the V / F characteristics in ~ 4.3.5.
This parameter is not affected by the initialization parameter (13-08).

4-74




Table 4.3.3

1 - 2HP VI/f curve

01-00

R 01-00 *q AR *q
) ion ) VIF curv
Type | Specification setting VIF curve Type| Specificatio setting IF curve
Small start
V) 8 V)
220 torque 220
50Hz 0 ©) 50Hz ©
5 Large start 9 61l )
8 1481 g torque e
8 .U13;5 56 (2 g B0l |
2 32 S 0 1325 50 (H2)
Q 1 T
© v) S v)
T 60Hz F 20 o Small start A 220
% Saturation ( original a S torque ®)
¢® |60Hz value) T |60Hz 161 )
G 1A
50Hz [ Large start 801 |
(Hz)
Saturation 2 153 5060 torque B 0153 60 (H2)
E 220 I\
6 ZZO(V)
° ©
c
© 72Hz 3 @) 90Hz C
—
) - | gl
© % g E%
s %153 0 ) | S 015 3 60 90 (2)
2 3
£
S Cubic x
5 descending 4 ) g 220 42 e:
@ = curve g
c Q9 (©) = D)
;e 50Hz Quadratic as @ 9] 120Hz D
8 descending 5 79l g 1% ..... :
= curve s 50 (H2) E’ 0153 60120 (H2)
© S
= Cubic b7}
5 descending 6 oV 5 i )
2 curve (&) ‘
£ @) (E)
=]
S 60Hz Quadratic s 6) 180Hz E
8 descending 7 79 1‘713 —
8 eurve " 15 30 60 (H) 0153 60180 (M)
Type | Specification 01-00 settin VIF curve”
yp P 9
[ V)
e}
5 220
S
gol F
5] 1200Hz
2 00 (need to set 00-31t0 1)
Q
" 55
<
2 75
I

0200 400 800 1200

Hz)

*1. These values are for 200V series inverters; 2 times of these values are for 400V series inverters.
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Table 4.3.4 3 -30HP V/f curve

01-00

e 1- . e .
Type | Specification s?att?nog VIF curve' |Type| Specification Al VIF curve
Small start 8
204 torque 20§
0) 9)
50Hz 0 50Hz
14— Large start 9 1821 (8)
é 7.?)-1‘355 = (H2) g tOI’que ;g 7 E
® o 0 1325 50 (H2)
S g
Q_ ——
Q
© ! E v)
© 60Hz Z Small start 220
o) Saturati F 201, < A
2 aturation ( original 39:) torque ®)
o value 2
60HzZ ) @ 60HzZ 22
11177
,,,,,, 1),(F 7601 i
50Hz 5 e[ 06 Large start B o 55 o (H2)
Saturation 053 50 60 12 torque
[ V) V
‘._GC_), 220 220( )
S}
®)
e 72Hz 3 90Hz C ©
o 75|/ — 14]-
o 0153 60 72 (H2) E 754/ 1
2 g 015 3 60 90 (H2)
- Cubic 3
§ descending 4 () 14 20 4 2
5 curve Tg’
0 —~ 9- (D)
o ©
28 50Hz Quadratic g 120Hz D
T o descending 5 q;) 141
751/}
3 edrve Q 0153 50125 (H2)
= oL
C
g Cubic i)
o descending 6 ) @ v) ;
iel curve 8 220 %
o)
5 |60H 180H E ©
2 2| Quadratic % oo ) z
o] descending 7 8 b ; ® 14 Foems
3 curve 015 30 o0 (H2) 750/}
= 0153 60180 (H2)
Type | Specification 01-00 setting VIF curve
S V)
o 220
S
8 1200H F
z
g (need to set 00-31to 1)
* 55
— 75/}
I i
0°200 400 800 1200 (H2)

*1. These values are for 200V series inverters; 2 times of these values are for 400V series inverters.
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Table 4.3.5

V/f curve of series above 40HP

Type | Specification s(::t;ionog VIF curve’ |Type| Specification s(:al;?nog VIF curve
Small start 8
20} torque 208"
0) ©)
50Hz 0 50Hz
Large start 9 160 @)
S ssiy ] o torque 2017
§ 013725 50 (H2) §- 0 1375 56 (H2)
= L
a ©
© 1 ©
© S6OHZ. F Iz Small start| 2of!
5 aturati r < torque
S on |(original 2 q ®)
0] value
60Hz ) 60Hz )
9.0}/
50Hz 85[1 |
Saturati 2 Large start B 0 153 &5 (Ha)
on torque
. ) v
) 220 220
<
o ®) ©
ge! 72Hz 3 90Hz c
]
5 g -
cg 153 072 () @ 0153 60 90 (H2)
; S
g Cubic I
E descendi 4 204" > 20 4 2
o ng curve &
oo o D)
c £ |50Hz|Quadrati < 120Hz D
Se 575 (5) 0
O c i 5 40 ) = 15 f---A
ks descendi 850~ | - 3 =4 ST )
= ng curve 013 2 50 % :
z Cubic D
e descendi| 6 |0}’ S st .
2 ng curve
S . (E)
S 60Hz | Quadrati 180Hz E
o c 54765 () . ol
a descendi| | |ssi= 1 © ” 851
ng curve 015 30 60 (H2) 0153 g0t (H2)

*1. These values are for 200V series inverters; 2 times of these values are for 400V series inverters.
*2. Series above 40HP do not support high-speed motor
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01-02 Maximum output frequency of motor 1
Range [40.0~400.0] Hz

[40.0~1200.0] Hz (when 00-31=1)
01-03 Maximum output voltage of motor 1
Range 200V: [0.1~255.01 V

400Vv: [0.2~510.0] V
01- 04 Middle output frequency 2 of motor 1
Range [0.0~400.0] Hz

[0.0~1200.0] Hz (when 00-31=1)
01-05 Middle output voltage 2 of motor 1
Range 200V: [0.0~255.01 V

400V: [0.0~510.01 V
01- 06 Middle output frequency 1 of motor 1
Range [0.0~400.0] Hz

[0.0~1200.0] Hz (when 00-31=1)
01- 07 Middle output voltage 1 of motor 1
Range 200V: [0.0~255.01 V

400Vv: [0.0~510.0] V
01- 08 Minimum output frequency of motor 1
Range [0.0~400.0] Hz

[0.0~1200.0] Hz (when 00-31=1)
01- 09 Minimum output voltage of the motor 1
Range 200V: [0.0~255.01 V

400V: [0.0~510.01 V
01-12 Base frequency of motor 1
Range [10.0~400.0] Hz

[10.0~1200.0] Hz (when 00-31=1)
01-13 Base output voltage of motor 1
Range 220V: [0.0~255.01 V

400v: [0.0~510.01 V

VIf curve setting (01-02~01-09 and 01-12~01-13)

Only when 01-00 has been set to "F" or "FF", users can set 01-02 ~ 01-13 ~ 01-09
and 01-12. If 01-00 is set to any other value but not F or FF, the parameter can
not be changed. Please follow the rules of the frequency setting, or the warning
message "SE03" of V / f curve tuning error will be displayed.

I:max > Fbase > I:mid2 > I:mid1 >|:min
(01-02) (01-12) (01-04) (01-06) (01-08)

If 01-04 and 01-05 (or 01-18 and 01-09) are set to 0, the program will ignore the set
values of Fmin2 and Vmin2 .

There are not relevant rules for voltage setting (from 01-02 to 01-09).

If the control mode is changed through 00-00 , parameters 01-08(Fmi,) and 01-09
(Vmin) Will change the default settings of various control mode.

Refer to the following V / F curve defined by users.
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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 (H2)

(01-08) (01-06) (01-04) (01-12) (01 02)

Figure 4.3.12 V/F curve defined by users

Set the V / F curve based on the allowed load characteristic of the motor. In the
application of low torque and high speed, the motor may overheat. If the motor
operates under this condition for long time, you have to pay special attention to the
motor cooling.

« If the automatic torque boosting function is started by parameter 01-10, starting and
operating under the condition of low frequency, the motor voltage will automatically
change to provide adequate motor torque.

SV (Sensor verctor control) V/IF curve setting

. In SLV control mode, you do not need to adjust V / F curve in general. Changing
maximum output frequency settings 01-02 (Fmax), base frequency 01-12 (Fbase),
minimum output frequency 01-08 (Fmin), maximum output voltage 01-03 (Vmax) or
base output voltage 01-13 (Vbase) can adjust the V / F curve.

. Because SV / SLV mode uses current controller, so in the SV / SLV mode, group 01
only adjust the frequency curve and the voltage has been adjusted by the current
controller. Regardless of motor operation at rated power range or higher, you can
use parameters 02-19 or 17-04 to reduce the voltage set value without load, and
re-perform automatic parameter tuning in order to achieve magnet pre-weakening
procedure. The adjustment range of voltage without load is about 10 ~ 40V. After
the voltage without load is reduced, the jitter can be prevented. The only drawback
of magnet weakening control is that the current will become larger.

In SLV mode, the base frequency (01-12, Fbase) needs to set the rated frequency

on the motor nameplate.
Output Voltage (V)

Vmax
Vmid2
Vmid1
Vmin
Fmin Fmid2 Fbase Fmax
(01- 08) (01- 04) (01-12) (01-02)

Fmid1
(01- 06)

Figure 4.3.13 Torque boosting
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01-10 Torque compensation gain

Range [0.0~2.0]

Torque compensation gain  (01-10)

.InV/ForV/F+ PG mode: The inverter's compensation voltage is calculated by the
loss of motor voltage.

. Torque compensation gain (01-10) can be modified in the operation, but usually it is not
required to modify, except the following situations:

—If the wiring between the inverter and the motor is too long, increase the set value.
—If the motor capacity is smaller than the inverter capacity, increase the set value.
—In case of motor vibration, reduce the set value.
. Gradually increase set value of 01-10 and confirm the current increment will not
exceed.
. Confirm that the output current at low speed does not exceed the rated output current
of inverter. Refer to the torque compensation gain adjustment shown in Figure 4.3.14.

Output Voltage

100%
Torque
Increase

T 0

Torque
Decrease

Base frequency

Figure 4.3.14 Tune torque compensation gain to increase output torque

01-14 Input voltage setting
Range 200V: [155.0~255.01 V
B 400V: [310.0~510.0] V

Set the inverter voltage by the unit of 0.1V to match the input power (such as. 200V /
208V / 230V / 240V or 380V / 415V / 440V / 460V / 480V).

This setting is used as a reference for pre-defining V / f curve (01-00 = 0 to E) and
protection for over-voltage, stall prevention and so on.

01-15 Torque compensation time

Range [1~10000] ms

Torque compensation time (01-15)

. Set the torque compensation delay time by the unit of millisecond.

. In general, there is no need to do adjustments, except the following situations:
—In case of motor vibration, increase the setting.

— If the motor response is too slow, reduce the setting.

01-16 Maximum output frequency of motor 2

[40.0~400.0] Hz

R
ange [40.0~1200.0] Hz (when 00-31=1)

01-17 Maximum output voltage of motor 2

200V: [0.1~255.01 V

Range 400V: [0.2~510.0] V
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01-18

Middle output frequency 2 of motor 2

[0.0~400.0] Hz

Range [0.0~1200.0] Hz (when 00-31=1)
01-19 Middle output voltage 2 of motor 2
Range 200V: [0.0~255.01 V

400V: [0.0~510.0] V
01-20 Middle output frequency 1 of motor 2
Range [0.0~400.0] Hz

[0.0~1200.0] Hz (when 00-31=1)
01-21 Middle output voltage 1 of motor 2
Range 200V: [0.0~255.01 V

400V: [0.0~510.01 V
01-22 Minimum output frequency of motor 2
Range [0.0~400.0] Hz

[0.0~1200.0] Hz (when 00-31=1)
01-23 Minimum output voltage of motor 2
Range 200V: [0.0~255.01 V

400Vv: [0.0~510.0] V
01-24 Base frequency of motor 2
Range [10.0~400.0] Hz

[10.0~1200.0] Hz (when 00-31=1)
01- 25 Base voltage of motor 2

200V: [0.0~255.01 V
Range

400V: [0.0~510.0] V

Set V/F curve of motor 2. The setting way is the same as that of motor 1.
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02 - IM Motor Parameter Group

02- 00 No-load current of motor 1
Range [0.01~600.00] A
02- 01 Rated current of motor 1
Range Modes of V/F, VIF+PG are 10%~200% of inverter’s rated current. Modes of SLV,

SV are 25%~200% of inverter’s rated current.
02-03 Rated rotation speed of motor1
Range [0~60000] rpm
02- 04 Rated voltage of motor1
Range 200V: [50.0~240.01 V

440V: [100.0~480.0] V

02- 05 Rated power of motor 1
Range [0.01~600.00] KW
02-06 Rated frequency of motor 1
Range [10.0~400.0] Hz

[10.0~1200.0] Hz (when 00-31 = 1)
02-07 Pole of motor 1
Range [2,4,6,8]
02-09 Excitation current of motor 1
Range [15~70] % Motor Rated Current
02-10 Core saturation coefficient 1 of motor 1
Range [0~100] %
02-11 Core saturation coefficient 2 of motor 1
Range [0~100] %
02-12 Core saturation coefficient 3 of motor 1
Range [80~300]1 %
02-13 Core loss of motor 1
Range [0.0~15.01 %
02-15 Resistance between wires of motor 1
Range [0.001~60.000] Q
02-16 Rotor resistance of motor 1
Range [0.001~60.000]1 Q
02-17 Leakage inductance of motor 1
Range [0.01~200.00] Mh
02-18 Mutual inductance of motor 1
Range [0.1~6553.5] mH
02-19 No-Load Voltage of motor 1
Range 200V: [50~240] V

440V: [100~480] V

Motor parameters settings are shown as below. When selecting motor 1 in the period of
motor parameters tuning, these motor parameters are automatically set (17-10 = 1). In
general, there is no need to do adjustment, except some special applications such as

fixed-horsepower control of axis motor of machine tool and so on.
For permanent magnet motor parameters settings, please refer to Group 22
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(1) Setting of motor pole number (02-07)
. Set the number of motor pole as written on motor nameplate.
(2) Motor rated power (02-05)
. Set the power value on motor nameplate.
(3) Motor rated current (02-01)

. Set the full-load current on motor nameplate.

. If the control mode is SLV(00-00 =2) or SV (00-00 = 3), please use the
parameter 17-02 to adjust the motor rated current and execute the autotune
function again.

(4) Motor rated voltage (02-04)
Set the rated voltage on motor nameplate.
(5) Rated frequency of motor 1 (02-06)
Set the frequency on motor nameplate.
(6) Rated rotation speed of motor 1 (02-03)
Set the rotation speed on motor nameplate.
(7) Voltage of motor without load (02-19)

. if parameters 17-08 or 02-19 have been set, this parameter is the same as that of
17-08. This parameter determines the rated flux at motor’s rated rotation in SLV or
SV control mode. Settings below input voltage of 10~50V can ensure that the
motor is capable of providing torque performance when the motor operates at rated
rotation speed (or higher speed).

. The smaller voltage without load can reduce the current without load, weaken flux

and increase current with load; while larger voltage without load is opposite.
(8) Motor excitation current (02-09)

This parameter is automatically set by the auto-tuning function. In general, no need

to tune it.
(9) Setting of motor core’s saturation coefficient 1,2 and3 (02-10,02-11,02-12)

. This parameter is automatically set by the auto-tuning function. In general, no

need to tune it.

. This parameter sets 50% (02-10),75% (02-11),137.5%(02-12) of motor core’s
saturation coefficient in order to reduce the impact from core saturation.

. Motor core’s saturation coefficient is the percentage of the motor excitation current.
When the flux reaches 137.5% level, the core’s saturation coefficient shall greater
than 137.5%. when the flux is 50% or 75%, the core’s saturation coefficient is
required to less than 50% and 75%.

(10) Motor core’s loss setting(02-13)

. Set motor core loss as the percentage of the rated output power of motor.
3 x motor core loss (watt) % 100%
% Weore (02-13) - = Rated output power of motor (watt , 02-05)

. in V/F control mode, the setting of motor core loss (02-13) is used to compensate
the torque accuracy.
(11) Resistence R1between wires of motor (02-15).
(12) Leakage inductance of motor LIkg (02-17).
(13) Mutual inductance of motor Lm (02-18).
(
(

14) Motor rotor’s equivalent resistance R2 (02-16).
15) Current of motor without load (02-00).
. This set value is calculated according to the motro rated frequency (17-05) and the
motor rated current (17-03)
. InV / F control mode, the output current is greater than the motor current without
load, slip compensation is enabled.
. 02-01must be greater than 02-00, otherwise a warning message "SEO01" of range
error will be displayed.
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. Refer to Y-equivalent model of the induction motor shown in Figure 4.3.15.
R1 Likg |

5 slip

Figure 4.3.15 Y-equivalent model of the induction motor

02- 20 No-Load Current of motor2

Range [0.01~600.00] A
02-21 Rated current of motor 2
Range 10%~200% of inverter’s rated current
02-22 Rated rotation speed of motor 2
Range [0~ 60000] rpm
02- 23 Rated voltage of motor 2
Range 200V: [50.0~240.0] V

440V: [100.0~480.0] V
02- 24 Rated power of motor 2
Range [0.01~600.00] KW
02-25 Rated frequency of motor 2
Range [10.0~400.0] Hz

[10.0~1200.0] Hz (when 00-31 = 1)

02-26 Pole of motor 2
Range [24,6,8]
02-32 Resistence between wires of motor 2
Range [0.001~60.000] Q

Parameter setting of motor 2 is the same as that of motor 1. The control mode of motor 2 is fixed to
V/f mode, therefore, the parameter requiring to be set is less.
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03- External Terminals Digital Input/Output Function Group

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
03-06 Multi-function terminal function setting — S7
03-07 Multi-function terminal function setting — S8

[0] : 2-Wire sequence (ON : Forward run command)
[1] : 2-Wire sequence (ON : Reverse run command)
[2] : Multi-speed/position setting command 1
[3] : Multi-speed/position setting command 2
[4] : Multi-speed/position setting command 3
[5] : Multi-speed/position 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] : Inhibit Acceleration/deceleration Command
[12] : Retain
[13] : Retain
[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] : Retain

[19] : Speed Search 1 (from the maximum frequency)
Range [20] : Manual energy saving function

[21] : PID integral reset

[22] : Retain

[23] : Retain

[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] : Sync command

[33] : DC braking

[34]) : Speed Search 2 (from the frequency command)
[35] : Time function input

[36] : PID Soft start invalid

[37] : Traversing operation

[38] : Upper Deviation of traverse operation

[39] : Lower Deviation of traverse operation

[40] : Switching between motor 1/motor 2

4-85




[41] : Retain

[42] : PG invalid

[43] : PG integral reset

[44] : Mode switching between speed and torque
[45] : Negative torque command

[46] : Zero-Servo Command

[47] : Fire Mode

[48] : KEB acceleration

[49] : Parameter writing allowable

[50] : Unattended Start Protection (USP)

[51] : Mode switching between speed and position
[52] : Multi - Position enable

[53]) : 2-Wire Stop

* The standard type of A510 is built-in PLC function. The dedicated type which is marked “-A” behind, is not built-in PLC

function.

- Refer to the multi-function digital input and relevant parameter in the following figure
4.3.16.

Related Parameters

o o D ST 0300
o O D S22 03-01
o o y S3 0302
ﬁ 5S4 03-03
o o 5 S5  03-04
o o 5 S6 0305
o O 5 S7 0306
o O 5 S8 0307
D 24VG

Figure 4.3.16 Multi-function digital input and relevant parameter
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Table 4.3.6 Multi-function digital input setting ( 03-00 to 03-07 ) (“O”: Valid, “X”: invalid)

. Function Control mode
n Name LCD Display escription VF| + |sLv| sv |FM
N PG sV
0 gp\l:rr:ﬂtgr?)e (Forward |, \vire (FWD-RUN) |2- wire (ON : Forward operation command).| © | o | o | o | o
1 gp"g"faentg’rﬁ’)e (Reverse |, \vire (REV-RUN) |2- wire (ON : Reverse operation command).| 0 | o | o | o | o
Multi-speed/position '
2 settingﬁ:omnﬁand 4 [Mut-Spd/PosRefl  |mMuti-Speed Reference /Position Reference 1. | © | © | O | O | O
Multi-speed/position .
3 settinng:omrrF:and o |Muti-SpdiPos Ref 2 |\yti-Speed Reference /Position Reference 2 o | o c|O
Multi-speed/position .
4 settinng:omrTF:and 3 |Muti-SpdiPos Ref 3 |Mmuylti-speed Reference /Position Reference 3 | O c| o O
Multi-speed/position .
5 settingri:omrsand 4 |Muti-SpdiPos Ref4 IMyiti-speed Reference /Position Reference 4 | O o 0 0 0
6 |Forward jog run command |FJOG ON: Forward operation in jog mode (00-18).| © 0O ]0 o]0
Reverse jog run
7 command 9 RJOG ON: Reverse operation in jog mode (00-18). 0 o o o o
ON: Command of output frequency
8 UP frequency UP command i i ) o} O o o
increasing command increasing (only used by support of
DOWN command).
DOWN f ON: Command of output frequency
requenc
9 decreasin;com%and DOWN command decreasing (only used by support of o o 0 0 0
UP command).
10 Acceleration/decelera [Acc/Decel Time Acceleration/deceleration time selection o o o o o

tion time selection 1  |Selection 1
command1

Inhibit
11 |Acceleration/decelera [ACC/DEC Inhibit  [ON: Acceleration/deceleration prohibition (0] (0] O O O
tion Command

12 |Retain Reserved Retain - - - - -

13 |[Retain Reserved Retain - - - - -
Emergency stop

14 |(decelerate to zero  (E-Stop ON: Emergency stop  input o 0] (0] 0] 0]
and stop)
External baseblock

15 |command (rotation  [Ext. BB ON: Inverter base interdiction o) 0] 0] 0] @)
freely to stop

16 |PID control disabled [PID Disable ON: PID control disabled (0] (0] 0 O 0

17 |Fault reset Fault Reset Fault reset (0] (0] (0] (0] (0]

18 |Retain Reserved Retain - - - - -

Speed Search 1 (from
19 [the maximum Speed Search 1
frequency) output frequency

ON: Search the speed from the maximum

. ON: Manual energy saving control is
20 Manual energy saving

function Energy saving basedon the settings of 11-12 and 0 o X X o
11-18.

21 |PID integral reset PID I-Reset ON: PIDintegral value reset (0] (0] O O O

22 |Retain Reserved Retain - - - - -

23 [Retain Reserved Retain - - - - -

24 |PLC input PLC Input ON: Digital PLC input O (0] O o} o}

25 |External fault Ext. Fault ON: External fault alarm o} O o o} o}

3-wire control (forward/reverse command).

3-Wire sequence When the parameter is set to 26, terminal

26 |(Forward/Reverse 3-Wire (FWD/REV) |31 and terminal will become operation o 0 0 0 0

command .
) command and stop command respectively,

and their original functions will be closed.
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. Function Control mode
n Name LCD Display escription VF| + |sLv|sv |FM
[¢] SV
PG
ON: Local mode (via the digital operator)
OFF: Frequency command and operation
27 |LocalRemote Local/Remote : - : o|lo|lo]|o]|o
selection command will be determined according to
the setting of parameter (00-02 and
00-05).
28 SR;?C?itgnmode Remote Mode Sel ON: RS-485 communication o o o o o
OFF: Control circuit terminal
Jog frequenc
29 Coﬁqma?,d y JOG Freq Ref ON: selection jog frequency command 0 o o o o
Acceleration/decelerati [Acc/Decel Time Acceleration/deceleration time selection
30 on setting command 2 Selection 2 o o 0 0 o
command?2
31 w;/:anritr?r overheating Overheat Alarm ON: Inverter overheat alarm (OH2) o o o o o
9 input( will display OH2)
ON: Synchronous speed start
32 |Sync command Sync Command  |OFF: Synchronous speed close (Start other| © o 0 o o
frequency command).
. DC Brake
33 |DBC braking Command ON: Perform DC braking o o % o0
Speed Search 2 (from
34 [the frequency Speed Search 2 ON: Search speed from set frequency 0 X O X ¢}
command)
35 |Time function input  |Time Input -Set the time function at 03-33, 03-34 0 o 0o o o
.Set the time function output at 03-11, 03-12
PID Soft start .
36 ineffective PID SFS Disable |ON: PID slow-start off (0] (0] O O O
37 [Traversing operation Wobble Run ON: Frequency wobbling operation O (0] X X (6]
Upper Deviation of
38 trg\‘,)erse operation Upper Dev Run ON: Upper offset of f requency wobbling 0 o X X o
Lower Deviation of
39 liraverse operation Lower Dev Run ON: Lower offset of f requency wobbling o o X X 0
Switching between .
40 | otor 1/motor 2 Motor 2 Switch ON: Start motor 2 ) 0] 0] @) @)
41 |Retain Reserved Retain - - - - -
42 |PG invalid PG Invaid ON: Speed control without PG X (0] X X O
43 |PG integral reset  |I-Time Reset ON: Integral value reset of speed controll | | x | o | o
with PG
Mode switching
44 |between speed and Sr?eed/Torque ON: Torque control mode X X X 0| O
torque change
45 rglsr%?rt]g/sdtorque Reverse Tref ON: Reverse external torque X X X o) o
command
Zero-servo
46 | -ommand Zero-Servo ON: Zero-servo operation X1 x| X]0]|O
ON: Turn off hardware and software fault or
47 |Fire Mode Fire Mode alarm protection (a special application of o o 0 0 0
HVAC)
48 |KEB acceleration KEB Accel. ON: KEB acceleration start 0 o 0 o o
b ‘ ” ON: all parameters are writable
arameters writin .
49 |olowable ‘ Write Enabled OFF: Except reference frequency (00-05) o o % 0|0
all parameters are write-protected.
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. Function Control mode
ng Name LCD Display escription VIF | + |swv| sv |2Y
PG
ON: After power is input, the inverter
U ded S ignores the operation command
nattended Start
S0 | protection (USP) usp OFF: After power is input, the inverter will | O 0| O 0 | O
return the operation status before
power is cut off.
51 g/l()e(i%sav:/:(tjch:)r;gi]ﬁzitween Multi Pos. Switch ON: Switch to position mode X X X o o
P P OFF: Switch to speed mode
52 'r\g?elt:e%cé:seitieor?able Multi Pos. Enable ON: Position Command is valid. X X X o o
OFF: Position Command is invalid.
53 é—e\ll\flillfoati?]g (l\ﬁ;)V(\j/ier)e 2-Wire (STOP) 2-wire function with self-sustaining function o o o o o
(ON: STOP Command)
(1). 2-wire type forward operation (setting =00).

(2).

2-wire type reverse operation (setting=01).

. Refer to the 2-wire operation mode in Figure 4.3.1.

(3).
(4).
(5).
(6).

Multi-speed/position setting command 1 ( setting =02).
Multi-speed/position setting command 2 ( setting =03).
Multi-speed/position setting command 3 ( setting =04).
Multi-speed/position setting command 4 ( setting =05).

Switch the frequency reference by multi-function digital input.
If it is SV or PMSV mode (00-00=3,4), and 03-00~07is set to 51, you can use
multi-speed command to set commands of multiple segment positions.

(7). Jog frequency selection (setting =29).
Switch the frequency reference by multi-function digital input.

If it is SV or PMSV mode (00-00=3,4), and 03-00~07is set to 51,

you can use

multi-speed command to set commands of multiple segment positions.
.The following table 4.3.7 shows the corresponding combination.

Table 4.3.7 Multi-speed operation combination

Multi-function digital input (S1 to S8) *
Jo Multi-speed|Multi-speed|Multi-speed|Multi-speed :
Speed frequgncy frequeF:rcy frequeeicy frequeewy frequeF:rcy Frequency selection
reference 4 3 2 1

Frequency command 1_( 05-01) or
1 0 0 0 0 0 main spegd frequency ( )
2 0 0 0 0 1 Auxiliary speed frequency or

frequency reference 2 ( 06- 01)
3 0 0 0 1 0 Frequency command 3 ( 06-02)
4 0 0 0 1 1 Frequency command 4 ( 06-03)
5 0 0 1 0 0 Frequency command 5 ( 06-04)
6 0 0 1 0 1 Frequency command 6 ( 06-05)
7 0 0 1 1 0 Frequency command 7 ( 06-06)
8 0 0 1 1 1 Frequency command 8 ( 06-07)
9 0 1 0 0 0 Frequency command 9 ( 06-08)
10 0 1 0 0 1 Frequency command 10 ( 06-09
11 0 1 0 1 0 Frequency command 11( 06-10)
12 0 1 0 1 1 Frequency command 12 ( 06-11)
13 0 1 1 0 0 Frequency command 13 ( 06-12)
14 0 1 1 0 1 Frequency command 14( 06-13)
15 0 1 1 1 0 Frequency command 15 ( 06-14)
16 0 1 1 1 1 Frequency command 16 ( 06-15)
17 1 — — — — Jog frequency command(00-18)
0:0OFF, 1:0N, —:Ignore
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*1. Jog frequency terminal priority is higher than that of multi-speed reference 1 to 4.

*2.  When parameter00-05=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. If you set PID target value, multi-speed operation will be ignored.

Wiring Example
The following figure 4.3.17 and 4.3.18 show the operation example of
9-speed.

O—O O S1 Forward RUN / STOP ( 03-00 = 0)

R D  S2 Reverse RUN/ STOP (03-01=1)

ﬁ D S3 External Fault (03 - 02=25)

Cﬁ) D S4 FaultReset (03-03 =17)

R O S5 Multi - step Speed Ref1 (03 -04 =2)

O—O O S6 Multi - step Speed Ref2 (03- 05= 3)

O—O O S7 Multi - step Speed Ref3 (03 - 06 = 4)

O—O (O S8 JOG Frequency Reference ( 03 - 07 = 29)
O 24VG

Figure4.3.17 Control Terminal Wiring Example
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A

Frequency

Reference ,

’ (06-07)
’ (06-06)
*2 ’ (06-05)
aux.

speed

*q ref (06-04

master

speed (06-03)

ref ’

(06-02)
' (06-01

(05-01 (00-18)

speed | speed | speed | speed | speed| speed | speed | speed | speed
1 2 3 4 5 6 7 8 9

Termina
|

Forward RUN(S1) > t

i 0 1 0 1 0 1 0 1 0
Mult step (S5) .t
speed Ref1

i 0 0 1 1 0 0 1 1 0
Mult step (S6) ot
speed Ref2
Multi- step 0 0 0 0 1 1 1 1 0

speed Ref3 (S7) >t

JOG Frequency 1
Ref (S8) >t

Figure 4.3.18 9-speed time diagram

*1. When 00-05 = 1,multi-speed frequency reference is input through terminal Al1 or Al2

(8). Forward jog run command (FJOG) (setting=06).
(9). Reverse jog run command (RJOG) (setting =07).
Jog orientation can be set to forward or reversal.
setting=06: FJOG command (ON: Set jog frequency to forward by 00-18)
=07: RJOG command (ON: Set jog frequency to reverse by 00-18).

.The priority of FJOG and RJOG commands is higher than that of other frequency

command.

If FJOG and RJOG commands are started more than 500 ms, set the stop way by

07-09 (Stop way selection) to stop operation.
(10). UP frequency increasing command (setting = 08).
(11). Down frequency decreasing command (setting = 09).

. You can use digital operator (see Parameter11-56) or external multi-function
digital input (terminals S1 to S8) to increase or decrease the output frequency of
the inverter when the motor is operating.

. When using an external multi-function digital input terminals to perform UP /
DOWN operation, set 00-05(Source selection of main frequency command)to
2(Terminal UP /DOWN) and then set any one parameter from 03-00 to 03-07 to
08(UP command) and 09 (DOWN command). You need to use two terminals to
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perform UP or DOWN.
. Output frequency will be UP or DOWN following the acceleration and deceleration
time.

When the following situations occur, it will display an error message of "SE02 DI terminal
Error" (SE02):
(1). Only set a single UP or Down command.
(2). Start UP / Down command and the acceleration / deceleration prohibition
command simultaneously.
.For the examples of UP/DOWN wiring and time, please refer to figure 4.3.19 and
figure 4.3.20.

D S1 Forward Run
(03-00=0)

O
O

UP Command (terminal S5) 1 0 0 1

O
O

D s5 Upcommand

(03-04 = 08) DOWN Command (terminal S6)| 0 1 0 1

Operation Status '(A‘UCS?I (B(\?\(/:ﬁl) Hold |Hold

Down command . .
D s6 1:0N,0: OFF

(03-05=09)

O
O

o

D 24VG

Figure 4.3.19 UP/DOWN wiring example

Power
Supply

\4
~

Forward —
Run

Up
Command

\4
~

Down
Command

FuL
(00-12)

Output *1

Frequency
Fi / "
(00-13) \ 2

—»

\4
~

Hold Hold
Figure 4.3.20 Up / Down command time diagram

. When using the UP / Down command, if the operation command is input, the
output frequency will accelerate to the lower limit of frequency reference (00-13).
. When using the UP / Down command, the output frequency is limited by the upper
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limit of frequency reference (00-12) and the lower limit of frequency reference
(00-13).

. When 11-58 (reference frequency record function) is set to 1 (reference frequency
records), use UP / DOWN command, the frequency command at the moment that
the power is cut off can be saved.

. The acceleration / deceleration time based on this function is the same as normal

operation, namely Tacc1 / Tdec1 (00-14,15) or Tacc2 / Tdec 2 (00-16, 17).

*1. When 11-58 = 1 and the operation command is input, the output frequency will
accelerate to the previously stored frequency command.

*2. When 11-58 = 0 and the operation command is input, the output frequency will
accelerate to the lower limit of frequency reference (00-13).

(12). Acceleration/deceleration setting command 1 (setting = 10).
(13). Acceleration/deceleration setting command 2 (setting = 30).
Refer to the "multi-function digital input terminals switch acceleration / deceleration
time” on the section of page.4-42.
(14). Inhibit Acceleration/deceleration command (setting = 11).
(Inputting from multi-function digital terminals) will suspend the acceleration /
deceleration of the motor, and maintain the output frequency. If 11-58 = 1,
The output frequency at that moment will be recorded (the output frequency of
pause status will be recorded). When the prohibition of acceleration /
deceleration command is removed, the acceleration / deceleration function
continues to execute.
. If set 11-58 to 1 (record the output frequency of pause status), and input the
acceleration / deceleration prohibition command, then the output frequency will
be stored even though the power is cut off.

For the operation way of acceleration / deceleration prohibition, please refer to the
following Figure 4.3.21.

Power
Supply

ON OFF| ON

Forward P
Run
Inhibit
ACC /DEC
Command

Frequency Fref 1
Reference

Fref

Fref 1

Output
Frequency Fref . *

> >
Hold Hold

Figure 4.3.21 operation way of acceleration / deceleration prohibition
*1. When 11-58 = 1, the acceleration / deceleration prohibition command is input, the output frequency
will be stored even though the power is cut off. When the operation command is input (for example,
forward) and the acceleration / deceleration prohibition command is started, the inverter will
continue to accelerate from the previously stored output frequency.
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*2. When 11-58 = 0, and the operation command is input under the condition that the acceleration /
deceleration prohibition command is started, the output frequency will be set to zero.

(15). Emergency stop (decelerate to zero and stop) (setting = 14).
Refer to the "deceleration time of emergency stop" of parameter00-26
(16). External Baseblock Command (rotation freely to stop) (setting = 15).

Execute the base block command by the use of ON / OFF way of multi-function

digital input terminal, and prohibit the inverter output.

In operation: When an external base block signal is detected, the digital operator
will display "BBn BaseBlock (Sn)". If n = 1 — 8, it indicates the inverter
output is cut off. After the base block signal is removed, the motor will
re-operate based on the reference signal. Before the previous base
block command is input, perform the speed search from the frequency
reference to confirm the current frequency and continue to operate.

In deceleration: When an external base block signal is input, the digital operator will
display "BBn"., where n = 1 — 8, it indicates the inverter output is cut
off. The motor will generally stop. After the base block signal is
removed, the inverter will remain in the stop mode.

In acceleration: the operating way is the same as that of operation period.
When using the base block command, refer to the following time diagram in Figure
4.3.22.

A
Run
Command

External
Baseblock

\4
~

I {Speeq' search

|

|

|

|

|

|

|

|

|

|

Output ! \/—E\
Frequency I I
| |
| I
1 >

~

D — <«—— Coast to
Coast to stop
stop

Figure 4.3.22 External base block operation

(17). PID control disable (setting = 16).
(18). Fault reset (setting = 17).
When the inverter detects a fault, the fault output will be started, and the inverter
will output the base block. Digital operator displays fault message.
When fault occurs, the following methods can be used to reseet the fault:
a. Set one of the multi-function digital inputs (03-00 to 03-07) to 17 (reset fault),
and start the fault reset signal.
b. Press the reset key of the digital operator (RESET).
c. Turn off the power and then turn it on.
(19). Speed Search 1 (from the maximum frequency) ( setting = 19).
(20). Speed Search 2 (from the frequency command) ( setting = 34).
. Refer to the "speed search" function.
(21). Manual energy saving function (setting = 20)
Start: the start of manual saving energy function is set by 11-12 and 11-18. For the
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manual energy saving operation, refer to Figure 4.3.88.
(22). PID integral reset (setting = 21).
(23). External fault (setting = 25)
. When an external fault occurs, the external fault input terminal is started, the
inverter will be turned off and the motor will coast to stop.

. If the external input terminal S3 is set (03-02 = 25) to the external fault, it will
display the message (EF3) "EF3 Ext. Fault (S3)"
. All eight input terminals (S1 to S8) can be designated as the external fault inputs.
(24). 3-wire sequence(forward / reverse command) (setting = 26).
. Refer to the 3-wire operation mode in Figure 4.3.2.
(25). Local / Remote selection (setting = 27).

. Users can switch the inverter frequency reference, input operation command
either in Local (via the digital operator) or Remote mode (via control circuit terminals
or RS485 online). You can use 00-05 (reference frequency) and 00-02 (operation
way) to determine the selection of input source.

. Local / Remote mode can be controlled by one of the multi-function digital input
terminals S3 to S8. one of parameters 03-02 to 03-07 is set to 27 (Local / Remote
control selection), 03-00 to 03-01, for 3-wire control, S1 & S2 are forced to set to
operation & stop input. Please refer to the following table.

Input

) Mode Contents
terminal

. Execute frequency command and operation command
ON Local mode | through digital operator.
. Indicators of SEQ and REF are off.
. Execute frequency command and operation command
Remote through control terminal or RS-485 communication. It
OFF might be achieved via 00-05(frequency command) and

mode :

00-02(operation command).

. Indicators of SEQ and REF are on.

. For switching Local/Remotemode, you have to stop the inverter firstly before execute
the switch.
(26). Remote mode selection (setting = 28).

. 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.

. By setting control terminals (S1 ~ S8) or communication RS-485, you can set one
parameter from 03-02 to 03-07 to 28 (operation selection of remote mode). Refer to
Figure 4.3.23.
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( Set one of 03-00 to 03-07 = 27)
( Local Mode) LCD Digital ON
Operator Frequency Reference
and
o Run Command
OFF®
RS - 422/485 ON
communications
( Remote Mode)

. |
Control circuit : |
terminals OF !

F ]
| (Set one of 03-00 to 03-07 = 28)
Figure 4.3.23  Operation selection of remote mode

(27). Inverter overheating warning (setting = 31).
. When the inverter detects a overheat signal, the digital operator will display a
warning message of "OH2", but the inverter goes on operating. When the inverter
overheating warning is removed, the digital operator will automatically resume to the
original display. You do not need to press the RESET key.
(28). Sync command (setting = 32)
This function is for switching the serial pulse input and the frequency reference
converted from other frequency reference (based on 00-05 setting).
When you select Local / Remote mode control selection (setting is 25) or the

Remote mode (setting is 26), and the corresponding input is opened, this function
is invalid.

. Only in the stop status of the inverter, you can set/clear sync command.
. For the sync operation, refer to page. 4-79.
(29). DC braking (setting = 33).
When stopping the inverter, you can use this setting to execute DC braking
function through the set terminals.

If you input the operation command or jog command, DC braking operation will be
cleared and the motor will start running.

Refer to the DC braking time diagram in the following Figure 4.3.24.

Run N
Command
(or Jog command) OFF ON
DC injection 4 t
Braking
Command OFF ON
Output >
Frequency %
01.08 <“— The larger of 01-08
- | or 07-06
(Fmin) % )
— >
DC ' DC
injection injection
Brake Brake

Figure 4.3.24 DC braking time diagram
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(30). Timing function input (setting = 35).
Refer to the "time function" of parameter 03-37 & 03-38.
(31). PID Soft start invalid (setting =36)
Refer to the "PID Control" function of PID function group in parameter10.
(32). Traversing operation (setting =37)
(33). Upper Deviation of traverse operation (setting =38)
(34). Lower Deviation of traverse operation (setting =39)
See “Wobble Frequency” function in parameter19
(35). Switching between motor 1/motor 2 (setting =40)
(37). PG invalid (setting = 42).
It is used to cancel / start the speed control. When the multi-function digital input is
started, close the speed control (normally V / f control).

(38). PG integral reset (setting = 43).
It is used to switch the proportion control (P) and proportional - integral (PI) control
for the speed control.
When the multi-function digital input is started, use the proportion (P) control
(integral reset).
(39). Mode switching between speed and torque (setting = 44).
It is used to switch the speed control and torque control for the SV (sensor vector)
control mode.
It acts as torque control when starting, and as speed control when closing. For
more details, please refer to Parameter21-torque control group.

(40). Negative torque command (setting = 45)
Start: external torque reference command reversal.
For more details, please refer to Figure 4.3.128.
(41). Zero-servo Command (setting = 46).
Start: zero-servo operation.
Please refer to Figure 4.3.129.
(42). Fire mode (setting = 47).
Start: Relieve the fault or warning protection of hardware and software.
Mainly used for special applications such as exhaust fan and so on
(43). KEB acceleration (setting = 48).
Start KEB acceleration command (when 11-47 is not zero).
Pleaser refer to the parameter description of 11-47 and 11-48
(44). Parameters writing allowable (setting = 49).
Please refer to the description of 13-06. If one parameter from 03-00 to 03-07 is set
to 49 (Parameter written-protection), when the corresponding control terminal is
turned on, the parameter can be stored by the digital operator; in opposite, it is
written-protection.
(45) Unattended Start Protection (USP) (setting = 50)
If the operation command has been pre-set (controlled by terminals) and the power
is supplied, the inverter starts to operate. The direct operation protection (USP)
function after power is supplied (any one parameter from 03-00 to 03-07 is set to 50)
can prevent the automatic start. Therefore, the inverter will not automatically start
to operate because of external signals. Refer to the following figure.
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the RUN command turns  egtarts automatically.  output starts nomally.
off.

(46). Mode switching between speed and position (setting = 51)

(47). Multi Position enable (setting = 52)
Please refer to the parameter description of 21-09~21-41

(48). 2-Wire Stop (setting = 53)
Please refer to the parameter description of 00-02.
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03- 08 (S1~S8)DI scan time

[0]) scan time 4ms
Range [1] scantime 8ms

® Set 03-08 to 0, when the CPU chip of the inverter scans terminal TM2, all
signals are considered normal.

® Set 03-08 to 1, it requires the same signals input in consecutive 8 ms, so our
inverter will consider it as normal execution signal; or it will be a noise.

® Users can determine the interval time of scan based on the impact degree from
the noise of environment. When the noise is severe, tune 03—08 to 1, but this
tuning will lead to slower response speed.

03-09 Multi-function terminal S1-S4 type selection
[xxx0b) : S1A contact [xxx1b) : S1B contact
[xx0xb] : S2 A contact [xx1xb) : S2B contact
Range
[xoxxb) : S3 A contact [x1xxb) : S3B contact
[oxxxb) : S4 A contact [1xxxb) : S4B contact
03-10 Multi-function terminal S5-S8 type selection
[xxx0b) : S5A contact [xxx1b) : S5B contact
[xx0xb) : S6 A contact [xx1xb) : S6 B contact
Range
[x0xxb) : S7A contact [x1xxb) : S7B contact
[oxxxb) : S8 A contact [1xxxb) : S8 B contact

> When general terminals are used, they shall be connected to switch. The switch has
different type, for example, the normally open switch and the normally close switch.
You have to pay attention to this when selecting the switch for application, because
the work status of these two types of switch is different. This parameter determines
the requirement of the normally open switch or the normally close switch.

Each bit of 03-09/03-10 presents as below:
03:09= 0 0 0 O 0: normally open switch
s4 s3 s2 s1 1:normally close switch
03-10= 0 0 0 O 0: normally open switch
s8 s7 s6 s5 1:normally close switch
The switch input type is selected by users.
Example : if you want S1 and S2 to be connected to the normally close switch, then you
can set 03- 09=0011.
Note: Before setting terminals to connect the normally open/normally close switch, do
not set the operation command to the control from external terminals, otherwise it
will cause unnecessary harm.
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03-11 Relay (R1A-R1C) output

03-12 Relay (R2A-R2C) 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)

[5] : Frequency detection 2 (< 03-13)

[6] : Automatic restart

[7] : Retain
[8] : Retain
[9] : Baseblock
[10)] : Retain
[11] : Retain
[12] : Over torqued detected
[13] : Retain
[14] : Retain
[15] : Retain
Range [16] : Retain
[17] : Retain

[18] : PLC status*

[19] : PLC control contact*

[20] : zero speed

[21] : Inverter Ready

[22] : Undervoltage Detected

[23] : Source of operation command
[24] : Source of frequency command
[25] : Low torque detected

[26] : Frequency reference missing
[27] : Time function output

[28] : Traverse operation UP status
[29] : During Traverse operation status
[30] : Motor 2 selection

[31] : Zero servo completed

[32] : Communication control contacts

* The standard type of A510 is built-in PLC function. The dedicated type which is marked “-A” behind, is not
built-in PLC function.
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R1A J)

Default function

Related parameter

O O
R1B Fault signal 03-11
<
R1C
\
R2A
p
O O Zero 03-12
R2C speed
Figure 4.3.25 Multi-function digital output and related parameters
Table 4.3.8 Function talbe of multi-function digital output
Function Control mode
. VIF
Setting Name LCD display Contents VIF| + |sLv| sv ';"\f
PG
0  [IDuring Running Running ON: During running (Run Command is ON) (6] (6] 0] o
Fault contact ON: Fault contact output (except CF00 and
1 output Fault CFO1) o o} (6] (6] o}
9 Frequency agree | Freq. Agree ON: frequency agree (frequency agree width o o o o o
) detection is set by 03-14 )
. . ON: Output frequency = allowed frequency
3 | Setfingfrequency) Setling Freq detection level (03-13)tallowed frequency | O | 0 | o | o | ©
9 9 width(03-14)
Frequency ON: In acceleration : Output frequency >= 03-13
4  |detection 1 (>| Freq. Detect 1 +03-14 (0] (0] (0] (0] (0]
03-13) OFF: In deceleration , Output frequency < 03-13
Frequency OFF: In acceleration : Output frequency >= 03-13
5 |detection 2 (< Freq. Detect 2 +03-14 O (0] O O O
03-13) ON: In deceleration , Output frequency < 03-13
6 |Automatic restart | Auto Restart |ON: the period of automatic restart 0 0 0 0 o]
7 Retain Invalid Do Func. |Retain - - - - -
8 Retain Invalid Do Func. |Retain - - - - -
9 Baseblock Baseblock  |ON: During baseblock O O O O (0]
10 |Retain Invalid Do Func. |Retain - - - - -
11 |Retain Invalid Do Func. |Retain - - - - -
12 ggg;ggque Over Torque |ON: Over torque detection is ON (0] (0] (0] (0] (0]
13 |Retain Invalid Do Func. |Retain - - - - -
14 |Retain Invalid Do Func. |Retain - - - - -
15 |Retain Invalid Do Func. |Retain - - - - -
16 |Retain Invalid Do Func. |Retain - - - - -
17 |Retain Invalid Do Func. |Retain - - - - -
18 |PLC status PLC statement ON: when 00-02 is set to 3 (PLC operation ) ) ) ) )
command source)
19 PLC control| Control From ON: Control from PLC ) ) ) ) }
contact PLC
20 |Zero speed Zero Speed ON: Output fre_quency < Minimum output o o o o o
frequency (Fmin)
21 |Inverter Ready Ready ON: Inverter ready (after power on, no faults) 0 0 0 0 0
Undervoltage Low Volt ON: DC bus voltage = < Low-voltage warning
22 Detection Detected detection level (07-13) o o 0 0 o
23 Source of operation Run Cmd Status ON: operation command from LED digital operator o o o o o
command (local mode)
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Function Control mode
. VIF
Setting Name LCD display Contents VIF| + |sLv| sv |FPM
SV
PG
Source of . L
24 |reference Freq Ref Status ON: reference flrequlenci/jfrom LED digital o o o o o
command operator (local mode)
25 Low torque Under Torque |[ON: Low-torque detection is ON (0] O O O O
detected
26 Frequency o Ref. Loss. ON: Reference frequency loss (0] (0] (0] (0] (0]
reference missing
Timin function Set time function parameter to  03-33 and 03-34,
27 out u? Time Output |and the time function input is set by parameter O (0] O O O
P from 03-00 and 03-07
Traverse » ) . L
28 |operation UP| Traverse UP ON: in accele_ratlon period (when the wobbling is o o X X o
Status in operating )
During Traverse . ON: In the period of frequency wobbling operation
29 operation status During Traverse (when the wobbling is in operating ) 0 0 X X 0
30 Select motor 2 Motor_ 2 ON: Switch to motor 2 0] ) o o o}
Selection
zero servo . .
31 completed Zero Servo  |ON: Zero servo function is completed X X X O O
32 Communication Control From ON: DO is set by communication control. (0] (0] (0] (0] (0]
control contacts Comm

(1). During Running (setting = 0)

OFF |Operation command is OFF and the inverter is in closed status.

ON Operation command is ON, or the operation command is OFF but
there is residual output.
(2). Fault contact output (setting = 1)
. When failt occurs, the output contact is ON. If the digital operator encounters
communication error (CF00 or CF01), then it will not operate.
(3). Frequency Agree (setting = 2).
(4). Setting Frequency Agree (setting =3).
(5). Frequency detected 1(setting =4).
(6). Frequency detected 2(setting =5).
. Please refer to the group parameter 03 for the frequency detection.
(7). Automatic restart (setting =6).
. In the auto-restart operation, the output contact is ON.
(8). Baseblock (B.B.) (setting =9).
. The inverter output is baseblocked.
(9). Over torque detected (NO contact )(setting =12).
(10). Low torque detected (No contact )(setting =25).
. Set any one parameter of 03-11, 03-12 to 12 or 25, the multi-function digital output
terminals can be used to output detection signal of over torque / less torque.
(11).PLC status (setting =18).
. Set the operation command source of 00-02 to 3(PLC control), it is a status of ON.
(12).PLC control contact (setting =19).
. Under the PLC control mode, the inverter control command source is a status of
ON.

(13).Zero-speed (setting =20).
OFF | Output frequency => minimum output frequency (01-08, Fmin)

ON | Output frequency is <the minimum output frequency
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Output
Frequency

01-08(Fmin)
> I

Zero
Speed

OFF ON

>
Figure 4.3.26 Zero-speed operation
(14).Inverter Ready (setting =21).
. Inverter operation ready after power on and no faults have occurred.
(15). Undervoltage Detection (setting =22).
. ON = the DC bus voltage of the main circuit is lower than the less voltage detection
level (07-13).
(16). Source of operation command (setting =23).

Remote mode:

When 00-02 = 1 or 2, or set any one of multi-function digital output terminals (S1 to
S8) to LOCAL / REMOTE control (setting value = 5), the contact is OFF and the SEQ
indicator of the digital operator is on.

Local mode:

OFF

When 00-02 = 0, or set any one of multi-function digital output terminals (S1 to S8) to
ON LOCAL / REMOTE control (setting value = 5), the contact is ON and the SEQ

indicator of the digital operator is off.

(17). Source of frequency command (setting =24).
Remote mode:

When 00-05 = 1 or 2, or set any one of multi-function digital output terminals (S1 to

OFF S8) to LOCAL / REMOTE control (setting value = 5), the contact is OFF and the REF
indicator of the digital operator is on.
Local mode:

ON When 00-05 = 0, or set any one of multi-function digital output terminals (S1 to S8) to

LOCAL / REMOTE control (setting value = 5), the contact is ON and the REF
indicator of the digital operator is off.

(18). Frequency reference missing (setting =26).

. when the operation command is ON and the frequency reference is 0, and when
11-41 is set to 1 (operation based on 11-42 multiplies the previous frequency
reference value), the output contact is a status of ON.

(19). Time function output (setting =27).

. For the time function operation, please refer to the descriptions of parameter03-37

and 03-38.
(20). Traverse operation UP status (setting =28).
. For frequency wobbling operation, please refer to Parameter19-Frequency function

group

(21). During Traverse operation status (setting =29).
. By setting 28 or 29, the acceleration period or frequency wobbling operation can be
output to the function digital output terminals. For frequency wobbling control, please
refer to Parameter19 -Frequency function group.

(22). motor 2 selected (setting =30).

(23). Zero Servo Completed (setting =31).
. In zero servo status, it is ON.

(24). Communication control contacts (setting =32).
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03-13

Frequency detection Level

[0.0~400.0] Hz

Set Range [0.0~1200.0] Hz (when00-31=1 )
03-14 Frequency detection width
Range [0.1~25.5] Hz

. Frequency detection Level: set the multi-function output terminals R1A-R1C,
R2A-R2C or PH1 (03-11, 03-12 or 03-28) to output the desired frequency agree
signal, setting frequency agree and output frequency detection 1 and 2.

. The time charts for the Frequency Agree Detection operation are shown in the

following table 4.3.9.

Table 4.3.9 Frequency detection operation

Function Detection operation of frequency confirmation Description
F
ome | e i
v T 031
FWD _ . When the output frequency is in the range
eV time of  frequency  referencexfrequency
Frequency detection width (03-14), the frequency
agree Frequenc l Freq confirmation output signal is ON.
Y 03-14 T Reference . Set any one parameter of 03-11,03-12 or
S?g’:; 03-28 to 2 (frequency agree)
OF
| on ON ime
Output | ‘L
Frequency T In acceleration, when the output
FWD \ frequency reaches frequency agree
time detection level (03-13) and in the range
Set \ REV of frequency confirmation detection
frequency ) 0313 HL ,,,,,, — - width (03-14), the set frequency agree
agree ?fé:ﬂﬁm T signal is ON.
Agree 03-14 | . Set any one parameter of 03-11,03-12 or
Signal 03-28 to 3 (set the frequency agree)
OFF ON ON .
time
In acceleration, if the output frequency is
Fg“f:r:c 03-14 greater than the frequency detection
i Ly 0513 level (03-13) + the frequency detection
T 0313 g width (03-14), the signal of output
ime | frequency detection 1is ON.
Output 03-14
frequency | Output 03-13 03-13 In deceleration, if the output frequency is
detection 1 | peceres’ X1 / less than the frequency detection level
Lot (03-13), the signal of output frequency
o detection 1is OFF.
OF ON OF ON
£ £ time | Set any one parameter of 03-11,03-12 or
03-28 to 4 (output frequency detection 1)
.In acceleration, if the output frequency is
Output 03-14 greater than the frequency detection
Ffeq;e"C ! level (03-13) + the frequency detection
j —f—— 0313 03-13 width (03-14), the signal of output
. frequency detection 1is OFF.
ime
fcr):tzl;tnc Output } o314 { In deceleration, if the output frequency is
detqectiony2 Freauency 0313 =3 1 7 0313 less than the frequency detection level
2 (03-13), the signal of output frequency
Signal detection 1is ON.
ON OFF ON oF ON )
time
. Set any one parameter of 03-11,03-12 or
03-28 to 5 (output frequency detection 2)
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03-19 Relay (R1A-R2C) type

[xxx0b] : R1 A contact [xxx1b] : R1B contact
Range

[xx0xb] : R2A contact [xx1xb] : R2B contact
03- 27 UP / DOWN frequency maintaining selection

[0] : Maintain UP/DOWN frequency when stopping.
Range [ 1] : Clear UP/DOWN frequency when stopping.

[2] : Allow frequency UP/DOWN when stopping.

03-27 is set to 0, when run command is removed, the frequency command before
deceleration will be maintained and will not be removed. The next run command will output
according to the previous recorded frequency.

03-27 is set to 1, when run command is removed, the frequency command before
deceleration will be cleared.

03-27 is set to 2, without run command, its UP/DOWN command effectively writes the
frequency command.

03- 28 Optocoupler output

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

03-29 Optocoupler output selection

Range [ xxx0b] : Optocoupler A contact [ xxx1b] : Optocoupler B contact
03- 30 Function setting of pulse input

[0] : Frequency command
[1] : PID feedback

Range [2] : PID target value

[3] : Retain
03-31 Scale of pulse input
Range [50~32000] Hz
03- 32 Gain of pulse input
Range [0.0~1000.0] %
03-33 Bias voltage of pulse input
Range [-100.0~100.0] %
03-34 Filter time of pulse input
Range [0.00~2.00] Sec

* Refer to Table 2 in Chapter 3 for the pulse input specification.

.Figure 4.3.27 shows the schematic of using pulse input function for adjustment
Gain and Bias

; i 03-30=0
Filter Scaling 03-32 3 W Frequency Reference
—,_\—,_\—POI 1 1 > 03-33 ¢ O—— PID Feedback
Pulse 1+ST K AR 03:30=2 o o
train T: Pulse input filter ~ K: Scaling factor 0% 10% arge

time (using 03-34) (Using 03-31)
Figure 4.3.27 Pulse input adjustment

4-106




(1). Set 00-05 (frequency reference selection) to 4 (serial pulse input), take the serial pulse
input terminal Pl as a frequency reference. For using pulse input as reference
frequency, please refer to Figure 4.3.5.

. By setting 03-30 (pulse input) to 0 (frequency reference), select the serial pulse input
terminal Pl as a function of frequency reference, and then set the number of pulse by the
parameter03-31 (pulse input scale) equaling to maximum output frequency (01-02). If
there is interference affecting performance, you can increase the value of 03-34 (filter
time of pulse input).

When setting 03-30 to 0 (PID feedback value), you need to set 10-00 = 3 or 4,

otherwise it might appear the error of SE09 "PI settingting error”.

(2). PID input of pulse input (03-30 = 1 or 2)
. Use parameter10-03 (PID control mode) to perform PID control, and set the PID

feedback value and target value.

. When setting 03-30 to 1 (PID feedback value), the pulse serial input to the control
terminal Pl is regarded as the PID feedback value. When setting 03-30 to 2(PID target
value), the pulse serial input to the control terminal Pl is regarded as the PID target
value. Please refer to Figure 4.3.28.

When setting 03-30 to 1 (PID feedback value), you need to set 10-01 = 3, otherwise it
might appear the error of SE09 "PI settingting error".

Target
value

(Set-point) -

Y PID
Regulator

Frequency
Reference

>

Feedback

value

(Actual)

Figure 4.3.28 PID control

03- 35 Function setting of pulse output

[11:
[2]
(31
Range [4]
[5]
[6]
(7]

Frequency command

: Output frequency

: Output frequency after the soft start
: motor speed

: PID feedback

: PID input

: PG output

03-36 Scale

of pulse output

Range [1~32000] Hz

(1). Pulse output function selection (03-35)
. For the pulse output function selection, refer to Table 4.3.10.
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Table 4.3.10 Pulse output function selection

Setting Function T ey Remark

1 Frequency command Freq Ref 12-16 100% ?rzlqi)grr?c?nz&%t()pzu)t
2 Output frequency (Fout) |Output Freq 12-17 100% ?rg}iﬂrr?cl;r?&%pzu)t
3 sooufE)st[ta ) frequency  after E)Suthl;t Freq ] 100% ?rg]ixeirr?ct;nzoqllﬁ)p;)t
4 motor speed (rpm) Motor Speed 1222 |100% ?rgf]iﬂg"cuynzoﬁ%%u)t
5  |PID feedback PID Feedback | 1289 |100% 7 Maximum oo
6  |PIDinput PID Input 1236|100 e Tom P
7 PG output (F;Etrliilse

.items 1~4 are related to the speed, 5 and 6 are related to PID, 7 is related to PG.

(2). Adjust the pulse output scale (03-36).
. Use 03-36 (pulse output scale) to adjust the PO to set the pulse output number to
100% of the corresponding selected item. Please refer to the figure 4.3.29.
(Hz)
Pulse a
output

03-36

Pulse output
0% 100% items
Figure 4.3.29 Pulse output proportion

. When setting 03-35 to 2 (output frequency) and setting 03-36 to 0 (0 Hz), PO's pulse

output and the inverter output frequency are sync. L
. For the pulse output signal level, please refer'to the following figure 4.3.30.

off
PO
O hd D on
T T2
GND Pulse duty : T1=T2
YF Pulse train output : 0 to 32KHz
ov

Figure 4.3.30 Pulse output signal level
. When 03-35 = 7 (PG pulse monitoring output), PG pulse output proportion is 1:1,
ignore the 03-36 settings.
From C/B edition : 4KA69X492T31 (include) to provide open collector’'s PO output.

(3). Application examples
Example A PG connection operation

Use the directly input serial pulse signal as the frequency reference, the operation (or
synchronization operation) can be referred to the following Figure 4.3.31.
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(INV 1)

Fwd Run/Stop S1
Rev Run/Stop S2
24VG
¢ PI
VSS

Figure 4.3.31 PG connection operation

.Related parameter settings:
1. Frequency reference selction: 00-05=4 (Pulse input).
2. Pulse input’s function selection: 03-30=0 (Frequency command).
3. Pulse input scale: 03-31 (set the number of pulse in Hz to equal to the maximum
output frequency, 01-02)
4. Pulse input gain: 03-32 (Set the input gain of the pulse frequency set by 03-31)
5. Pulse input bias: 03-33 (Set the input bias of the pulse frequency set by 03-31)
6. Pulse input’s filter time: 03-34 (if the pulse input is instable due to the interference,
please increase the set value.)
. Use the forward and reverse commands of multi-function digital input to change the
rotation orientation.
. If high accuracy is required, you can apply the SV or V / f + PG control mode.

Example B: The connection operation of 2 inverters
. As to use two inverters for "tracking" or synchronization operation, please refer to
Figure 4.3.32.

(INV1) (INV2)
FWD Run/Stop S1 FWD Run/Stop S1
REV Run/Stop S2 REV Run/Stop S2
4VG 24V G

Master PG
etcs.

PI POE OPI
I—v GND

Figure 4.3.32 The connection operation of 2 inverters
.INV 1’s related parameter setting:
1. Frequency reference input::
Case 1: Set the parameter associated with the pulse input to the same as the
previous example, so as to use pulse input (for example, the master PG,
etc.) torun INV 1.
Case 2: Use 00-05 to select the main frequency reference so as to use the analog
frequency reference to run INV 1.
2. Frequency reference pulse output:
a. Pulse output function selection: 03-35=1 (the output frequency reference from the
pulse output terminal PO).
b. Pulse output scale: 03-36 (when the operation is in full speed, set the number of
output pulse)
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. INV 2’s related parameter setting:

1. Frequency reference input: 00-05=4 (Pulse input ).

2. Function selection of pulse input: 03-30=0 (Frequency command).

3. Pulse input scale: 03-31 (set the number of pulse in Hz to equal to the maximum
output frequency, 01-02, generally set this value to the same value as 03-31 of INV
1).

4. Pulse input gain: 03-32 (Set the input gain of the pulse frequency set by 03-31.
when INV2 is geometric proportion, please adjust 03-32)

5. Pulse input bias: 03-33 (Set the input bias of the pulse frequency set by 03-31.
When the bias setting of INV 2 has been set, please adjust 03-33).

6. Pulse input’s filter time: 03-34(if the pulse input is instable due to the interference,
please increase the set value.)

Example C: The synchronized operation of using pulse input

%

! Pulse
(Slave) Input (Slave)
Pl O«— —0 PI
SYNC
A/B A/B

(Synchronized Operation)

Figure 4.3.33 The synchronized operation of using pulse input

. Apply the pulse signals of external pulse generator to the pulse input terminal Pl of

multiple inverters for synchronization.

. Set 00-05 to 4 (pulse input frequency command), and set 03-30 to O (pulse input

terminal function as frequency command).

. By setting the corresponding parameter (03-00 to 03-07) to 32, specify any one of the
multi-function digital input terminals (S1 to S8) for synchronization command.

. Change the serial pulse received from pulse input (terminal Pl) into a synchronized
frequency command so that the synchronization command (SYNC) ensures the
frequency reference can be executed. For the synchronization operation of using
pulse input, please refer to Figure 4.3.33.
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Example D.The synchronized operation of using pulse output.

% Pulse

(Master) Input (Slave)

Frequency
Reference —| PO O—> —0 PI

A/B A/B

(Synchronized Operation)

Figure 4.3.34 The synchronized operation of using pulse output
. Set 03-35 to 1 (pulse output function as frequency command). The frequency reference
of the inverter inner will be changed into pulse output signal (terminal PO).
. Set 00-05 to 4 (pulse input frequency command), and set 03-30 to 0 (pulse input
terminal function as frequency command).Use 03-31 to 03-33 from the inverter, orderly
adjust the proportion, gain and bias.
. The pulse output signal converted by the master inverter can be input to the pulse input
terminal of the client inverter, so that the master inverter and the client inverter can be
synchronized.
. For the synchronization operation of using pulse output, please refer to Figure 4.3.34.

03- 37 Timer ON delay (DIO)
Range [0.0~6000.0] Sec
03-38 Timer OFF delay (DIO)
Range [0.0~6000.0] Sec

When one of multi-function input from parameters 03-00 to 03-07 (S1 to S8) is set to 35
(counting function input) and one of multi-function output parameters 03-11 ,03-12
(R1A-R1C to R4A- R4C and PH1 to PH4) is set to 27 (counting function output), the
counting function will be enabled.
. These input and output are used for the ON/OFF delay time of general 1/O.
Timing parameter(03-37/03-38) can avoid the frequent sound of detector and switch
and so on.
. If the turning on time of timing function input is higher the set value of 03-37, the
counting function will turn to ON.
. If the turning off time of timing function input is higher the set value of 03-38, the
counting function will turn to OFF.
. The following figure shows an example.

Timing function input[ ON H H H ON H |_

v

Timing function output [ ON ON

03-37 03-38 03-37 03-38
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04-- External terminal analog signal input(output) function group

04- 00 Al input signal type
[0] : A1 0~10V A2 0~10V
Range [1]: A1 0~10V Al2 4~20mA
[2] : AI1-10~0~10V Al2 0~10V
[3] : Al1-10~0~10V Al2 4~20mA
04- 01 Al1 signal scanning and filtering time
Range [0.00~2.00] Sec
04- 02 Al1 gain value
Range [0.0~1000.0] %
04- 03 Al1bias voltage value
Range [-100~100.0] %

04- 05 Al2 function setting

[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

[8] : Frequency lower limit

Range [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] : Torque command/ Torque limit (in speed control)
[16] : Torque command/ Torque compensation
[17] : Reserved
04- 06 Al2 signal scanning and filtering time
Range [0.00~2.00] Sec
04- 07 Al2 gain value
Range [0.0~1000.0] %
04- 08 Al2 bias voltage value
Range [-100.0~100.0] %

(1) Analog Input Level Adjustment Al1, Al2 (04-02, 04-03, 04-07, 04-08)
. For each of the different analog inputs Al1and Al2, the corresponding gain and bias should be listed
separately.
Al1 is adjusted by 04-02 and 04-03, Al2 is adjusted by 04-07 and 04-08. As to the analog input and
related parameter, please refer to Figure 4.3.35.
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O H12v
0-10V, -10V - +10V
O Al1
I \Y
—r—
0-10vV
SW2 ) Al 2
|

GND

IR
C‘) -12V

Related
Parameters

04-00 (Level Selection)

04-02 (Gain)
04-03 (Bias)

04-06 (Level Selection)
04-07 (Function Selection)

04-08 (Gain)
04-09 (Bias)

Figure 4.3.35 Analog input and parameter

. For the gain and bias settings, refer to Figure 4.3.36.

gain : Set the frequency reference corresponding to 10V, -10V or 20mA inputs, and
as the largest proportion of the maximum output frequency (set the maximum
output frequency 01-02 to 100%).

bias : Set the frequency reference corresponding to OV or 4 mA inputs, and as the
largest proportion of the maximum output frequency (set the maximum output

frequency 01-02 to 100%).

Frequency
Reference

200%

100%

A

. Gain: 200%

Gain: 100%

Terminal

-10V

oV  1ov

4mA) (20mA
(1564, (20mA)

-200%

(a)

Gain
Figure 4.3.36 Gain and bias operations (for frequency referency signal)

Al1,AI2
analog input

Frequency
Refeg@nce

Bias = positive

+100% /  Bias = 0%

_/Bias = Negative
Terminal

10V

(2) Al1 signal scanning and filtering time (04-01)
(3) Al2 signal scanning and filtering time (04-06)

. All analog inputs (Al1, Al2) have their own step delay digital filters. This setting is used
to filter out the momentary change of the analog input signal or the noise. When this
setting is added, the system response will reduce and the interference protection will

increase.

. Filter time constant (Setting range: 0.00 to 2.00 seconds) is defined as the time that the

input step signal reaches 63% of the final value.
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10v AI1AIR
20mA) analog input

100%
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100

63

%

Unfiltered
signal

/.

signal

> t

<> Filter time constant (04-01)
Figure 4.3.37 Filter time constant

(3) Al2 function setting (04-05).
. Al2 is multi-function analog input terminal. For function setting, please refer to Table 4.3.11.

Table 4.3.11 Multi-function analog input list (04-05 setting )

Function Control mode
Description VIF PM
Name Screen display VIF| + |SLV| SV SV
PG
0 Aukxiliary frequenc AUX.Freq Ref Max Output Frequency Oj]o0o|jO|]0O0]|O
ry frequency -rreq (01-02, Fmax) = 100%
Frequency Reference ; Aggregated gain =
1 |Gain (FGAIN) Freq Ref Gain Al = 04-02 * FGAIN o
Frequency Reference ; Aggregated bias =
2 |bias (FBIAS) Freq Ref Bias AT = 04-03 * FBIAS 01010100
; Aggregate output voltage
3 (\?gltggt) Voltage Bias Output Volt Bias =V/F curve voltage + OO0 | X | X |O
VBIAS
Coefficient of Actual acceleration and
acceleration and ; deceleration time =
4 deceleration reduction Tacc/Tdec Scaling acceleration and 01010100
(K) deceleration time
Adjust the DC braking
current (0 ~ 100%) based
; ‘ on analog input. When the
5 DC braking current DC Inj Current inverter rated current = O|l0|0O0 ]| X ]| O
100%, DC braking current
07-07 is invalid.
Change over-torque
Over-torque detection detection level based on
6 level Over Tq Level over-torque detection level, 010,000
at this time, 08-15 is invalid.
Adjust the action level
(30%~200%) of stall
7 Stall prevention Level Run Stall Level prevention in operation olol x| x!|o

During Running

based on analog input. The
inverter rated current
=100%.
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Function

Control mode

Description V/IF
Name Screen display VIF| + |SLV| SV gv
PG
Adjust the lower limit (0 to
100%) of frequency
command based on analog
input, the maximum output
= 100%. The lower limit of
... |Ref. Low Bou
8 Frequency lower limit | - frequency command is the oOjo0o|joO0|0O|O
greater 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|l0|0O0|0O0]|O
Added 1o AT
ed to Al1.
10 |Added to Al1 Add to Al1 100% = maximum output O|l0|0O0|0O0]|O
frequenc
. . " o 108%=r¥10tor’s rated
11 |Positive torque limit |Positive Tq Limit torque X|X|0O0|O]|O
12 |Negative torque limit |Negative Tq Limit Eo()rg(:f)ez motor’s rated X|x|o|lo|o
13 ?g%%‘;ei?rtr']‘i’f Regen. Tq Limit  |1997 = motor's rated x| xlo|lo]o
14 E)?gﬁlt\a/?im{t negative|, Tq Limit so()rg‘?; motor’s rated x| xlolo!lo
Torque command/ _ ,
15 |Torque limit  for|Tref/Tq Limit 107 = motor's rated X|x|x|ol|o
speed control q
Torque _ ;
16 |command/Torque |Tq Compensation ’;loorocl)f)e_ motor's rated X| X | X|0O0]|O
compensation q
17 Reserved No Function Retain O|O0O|0O0|]0O0]|O
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(1).Auxiliary frequency( Setting = 0).
. If 00-05 = 1(main frequency is from External control), and Auxiliary speed frequency
is set via multi-speed, user can set frequency command from Al2. The maximum

output frequency (01-02, Fmax) =100%.

(2) Frequency Reference Gain (FGAIN) ( Setting =1)
. When 04-05 is set to 1 (frequency reference gain), the multi-function analog input
Al2 can be used to adjust the frequency reference gain of Al1
. The total frequency reference gain of terminal Al1 is the internal gain (04-02) x
FGAIN.
. The frequency reference value of Al1 is 100%.
. For FGAIN adjustment, please refer to Figure 4.3.38.

FGAIN ,
100%
. Terminal Al2
-10V oV +10V analog input
(4mA) (20mA)

Figure 4.3.38 Frequency gain adjustment

. 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

Figure 4.3.39.

Frequency
Reference
A
100% 04 - 02 = 100%
50% l 04 - 02 x FGAIN =50%
0% . _Termlnal Al1
oV 10V input voltage

Figure 4.3.39 Frequency reference gain adjustment (example)

(3) Frequency Reference bias (FBIAS) ( Setting = 2).
. When 04-05 is set to 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 aggregation of terminal Al1’s
bias and FBIAS’s internal bias (04-03) (for example, the total bias = 04-03 + FBIAS).
. Al1 frequency reference value =100%.
. For FBIAS adjustment, please refer to Figure 4.3.40.
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FBIAS

100%

-10V _ Terminal AI2
oV 10V " analog input
(4mA) (20mA)

-100%

Figure 4.3.40 Bias adjustment
.Example:
When 04-02 = 100% (Al1 gain), 04-03 = 0% (Al1 bias), and terminal Al2 is set to 3V,
when the input terminal Al1 is OV, then the reference frequency of terminal Al1 will
be 30% , as shown in Figure 4.3.41.

Frequency
Reference

100%

30%
Bias
, Terminal Al1

ov 10V input voltage
Figure 4.3.41 Frequency Reference bias adjustment (example)
(4) Output Voltage Bias(VBIAS) Setting = 3).
. When 04-05 is set to 3 (Output Voltage Bias), the multi-function analog input Al2
can be used to adjust the output voltage.
. The total output voltage of inverter is the aggregation of voltage boosting V/F curve
and VBIAS.
. Maximum output voltage (01-03, Vmax) = 100%
. About VBIAS adjustment, please refer to Figure 4.3.42.

VBIAS
A
100%
, Terminal Al2
10V oV 10V analog input
(4mA) (20mA)

Figure 4.3.42 Bias adjustment
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(5) Coefficient of acceleration and deceleration reduction (K) ( Setting = 4).
When 04-05 is set to 4 (Coefficient of acceleration and deceleration reduction),
multi-function analog input Al2 can be used to adjust the acceleration / deceleration
time.

Actual acceleration / deceleration time is shown as following:

Actual acceleration /deceleration time =  actual acceleration / deceleration (00-14 ~ 00-17, 00-21,00-24)

K
. Acceleration/ Deceleration time (00-14~00-17,00-21~00-24) = 100%-

. Proportion of acceleration/ deceleration time is shown in Figure 4.3.43.

K
A
10
1
P S S T R WY S S . Terminal AI2
ov 123456789 10V analog input
(4mA) (20mA)
A
Real
Accel / Decel
time
100%
]
\\
\\\
I _ Terminal Al2
~ analog input

Figure 4.3.43 Operation of proportion of acceleration/ deceleration time

(6) DC braking current (setting = 5)
. When 04-05 is set to 5 (DC braking current),multi-function analog input Al2 can be
used to adjust the DC braking current.
.The inverter rated current = 100%
. DC braking current 07-07 setting is closed.
. DC braking current adjustment is shown in Figure 4.3.44.

DC Injection
Braking A
Current
100%
_ Terminal A2
-10V ov 10V ” analog input
(4mA) (20mA)

Figure 4.3.44 DC braking current adjustment
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(7) Over-torque detection level (setting = 6).
. When 04-05 is set to 6 (over-torque detection level), multi-function analog input Al2
can be used to adjust the over-torque detection level.
. 100% of inverter rated current(V/F or V/IF+PG control mode).
. 100% motor rated torque (SLV or SV control mode).
. If the multi-function analog input is used to adjust the over-torque level, the internal
over-torque detection level (08-15) will be invalid.

. Please refer to the following figure 4.3.45.

Detection
Level
A
100%
- Terminal Al2
10V oV 10V "~ analog input
(4mA) (20mA)

Figure 4.3.45 Over-torquel/less torque detection level adjustment

(8) Stall prevention Level During Running ( Setting = 7)
. When 04-05 is set to 7 (stall prevention level in operation),the multi-function analog
input Al2 can be used to adjust the stall prevention level in operation.
. Inverter rated current = 100%.
. If A2 given (04-05 = 7) and parameter 08-03 (Stall prevention level in operation) are
used, then the less value of the above two will become the stall prevention level in
operation.
Application example: If the motor capacity is less than that of the inverter, the
operation and the stall prevention of the motor is based on the factory settings,
multi-function analog input Al2 can be used to reduce the stall prevention level in
operation. Please refer to the following figure 4.3.46.

Stall

Prevention

Level

A
200%

. 30% | , Terminal A2
I I analog input

ov 1.5V 10V

-1ov (4mA) (6.4mA) (20mA)

Figure 4.3.46 Stall prevention level adjustment in operation
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(9) Frequency lower limit ( Setting = 8).
. When 04-07 is set to 8 (lower limit of frequency reference), the multi-function analog
input Al2 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 corresponding maximum value of 00-13
(frequency lower limit) setting value and multi-function analog input Al2.

. Please refer to the following figure 4.3.47.
Frequency .
Reference

Lower Bound

100
%
_ Terminal Al2
10V oV 10V "~ analog input
(4mA) (20mA)

Figure 4.3.47 Adjustment of lower limit of frequency reference

(10) Jump frequency 4 ( Setting = 9)
. When 04-05 is set to 9 (Jump frequency 4), the multi-function analog input Al2 can
be used to adjust the Jump frequency 4.
. maximum output frequency (01-02, Fimax) = 100%.
. When 11-08 to 11-10 are set to 0.0Hz, the Jump frequency function is turned off.
Refer to the following figure 4.3.48.

A
Output
Frequency
Jump
Frequency 4 4
100%
. Jump
: , Terminal Al2 . . . » Frequency
10V ov 10V analog input Jump Jump Jump  Jump Reference
(4mA) (20mA) Freq 4 Freq3 Freq2 Freq1
Using\ (11-10) (11-09)  (11-08)
analog
input
(a) Jump Frequency 4 Adjustment (b) Jump Frequency Hierarchy

Figure 4.3.48 Jump frequency 4 Setting Operation
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(11) Added to Al1 ( Setting = 10)
. When 04-05 (Al2 function selection) is set to 10 (and add to Al1), then the frequency
reference value equaling to the Al2 analog input signal will be added to Al1 as a bias.
Refer to the following figure 4.3.49.

Frequency

Reference

Bias

100%

-10v _ Terminal AI2

oV 10V " analog input
(4mA) (20mA)
100%

Figure Operation of being added to All as bias
. Example:
. When 04-02 (Al1 gain value) = 100%, 04-03 (Al2 gain value) = 0%, and terminal Al2
is set to 2V, if the input terminal Al1 is OV,the reference frequency of terminal Al1 will
be 20 %.

12) Positive torque limit ( Setting = 11)
13) Negative torque limit ( Setting = 12)
14) Regenerative torque limit ( Setting = 13)
15) Positive / negative torque limits ( Setting = 14)
. For more details on torque limits, please refer to Parameter 21 - torque function
group.
(16) Torque reference / torque limit of speed control ( Setting = 15)
(17) Torque reference/ Torque compensation of speed control( Setting =16)
. For more details about torque control functions, please refer to Parameter 21 -
torque function group.

P
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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] : A2 input

[10] : Torque command
[11] : g -axis current
[12] : d-axis current
[13] : Speed deviation
[14] : Retain

[15] : ASR output

[16] : Retain

[17] : g-axis voltage
[18] : d-axis voltage
[19] : Retain

[20] : Retain

[21] : PID input

[22] : PID output

[23] : PID target value
[24] : PID feedback value
[25] : Output frequency of the soft starter
[26] : PG feedback

[27] : PG compensation amount

Range

04-12 AO1 gain value

Range [0.0~1000.0] %

04-13 AO1 bias-voltage value

Range [-100.0~100.0]1 %

04-16 AO2 fucntion Setting

Range Range and definition are the same as those of 04-11

04-17 AQO2 gain value

Range [0.0~1000.0] %

04-18 AO2 bias-voltage value

Range [-100.0~100.0] %

.For the analog output and related paramters, please refer to the following figure 4.3.50 .
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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 4.3.50 Analog output and related parameters
(1). Adjustment of analog output AO1 and AO2 (04-12, 04-13 and 04-17, 04-18).

. By using 04-12 to adjust AO1 and 04-17 to adjust AO2’s gain, 04-13 to adjust AO1
and 04-18 to adjust AO2’s bias, the output voltage or current or multi-function
analog output terminals AO1 and AO2 can be adjusted.

. Set the gain adjustment so that the output (10V) and the output of monitoring option

are corresponding by 100%.
. As to bias, the output characteristics with 10V will correspond to 100% of proportion

for offset.
. As to the analog output level adjustment, please refer to Figure 4.3.51.

Analog Output Signal

10V(or 20mA) x Gain

(20mA) 10V

Bias { p
(4mA) 0V Monitored items
100%

Bias {

-10V

(-10V) x Gain

Figure 4.3.51 Analog output level adjustment
(2). Selection of analog output terminals function (04-11 and 04-16).
.For the function options, please refer to the table 4.3.12.
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Table 4.3.12 Selection of analog output terminals function (04-11 and 04-16).

04-11 : Monitoring
y Function
04-16 ; paramters Remark
Setting (Screen display) 12 Group
0 Output Freq 12-17
1 Freq Ref 12-16
2 Output Voltage 12-19
3 DC Voltage 12-20
4 Output Current 12-18
5 Output KW 12-21
6 Motor Speed 12-22
7 Output PF 12-23
8 Al1 Input 12-25
9 Al2 Input 12-26
10 Torque Ref 12-27
11 Current Iq 12-28
12 Current Id 12-29
13 Speed Deviation 12-30
14 Retain
15 ASR Output 12-32
16 Retain -
17 Voltage Ref Vq -
18 Voltage Ref Vd -
19 Retain -
20 Retain -
21 PID Input 12-36
22 PID Output 12-37
23 PID Setpoint 12-38
24 PID Feedback 12-39
25 Output Freq (SFS) -
26 PG Feedback 12-33
PG Compensation
27 volume 12-34
05-- Multi-Speed Group
05- 00 Acceleration and deceleration selection of multi-speed
[0] : Speed acceleration and deceleration time are set ty the acceleration and
Range deceleration time 1 ~ 4.
[1] : Independent setting of speed set acceleration and deceleration time
05- 01 Frequency setting of speed-stage 0
Range [0.0~400.00] Hz
g [0.0~1200.0] Hz (when 00-31 = 1)
05-17 Acceleration time setting of multi speed 0
05-18 Deceleration time setting of multi speed 0
05-19 Acceleration time setting of multi speed1
05- 20 Deceleration time setting of multi speed 1
05- 21 Acceleration time setting of multi speed 2
05- 22 Deceleration time setting of multi speed 2
05- 23 Acceleration time setting of multi speed 3
05- 24 Deceleration time setting of multi speed 3
05- 25 Acceleration time setting of multi speed 4
05- 26 Deceleration time setting of multi speed 4
05- 27 Acceleration time setting of multi speed 5
05- 28 Deceleration time setting of multi speed 5
05- 29 Acceleration time setting of multi speed 6
05- 30 Deceleration time setting of multi speed 6
05- 31 Acceleration time setting of multi speed 7
05- 32 Deceleration time setting of multi speed 7
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05- 33 Acceleration time setting of multi speed 8
05- 34 Deceleration time setting of multi speed 8
05- 35 Acceleration time setting of multi speed 9
05- 36 Deceleration time setting of multi speed 9
05- 37 Acceleration time setting of multi speed 10
05- 38 Deceleration time setting of multi speed 10
05- 39 Acceleration time setting of multi speed 11
5- 40 Deceleration time setting of multi speed 11
05- 41 Acceleration time setting of multi speed 12
05- 42 Deceleration time setting of multi speed 12
05- 43 Acceleration time setting of multi speed 13
05- 44 Deceleration time setting of multi speed 13
05- 45 Acceleration time setting of multi speed 14
05- 46 Deceleration time setting of multi speed 14
05- 47 Acceleration time setting of multi speed 15
05- 48 Deceleration time setting of multi speed 15
Range [0.0~6000.0] Sec

» When 05-00 =

16 are determined by 00-14~00-17/00-21~00-24.

> When 05- 00 =[ 1], the acceleration and deceleration time of multi-speec (0~ 15) 16
are calculated by 05-17~05-48 and not determined by 00-14~00-17/00-21~00-24.

Function description:

» When operating The formula of acceleration / deceleration time in operation: the
denominator takes the maximum output frequency as the base.

Acceleration time of reaching set ~ Acceleration time of group 0 x set frequency

frequency

Deceleration time of reaching
set frequency

> When 01- 00= [F] , maximum output frequency =01-02 Setting , 01- 00# [F] ,
maximum output frequency =50.00(or 60.00/90.00/120.0/180.0)

> Example : 01- 00# [F]) ,01- 02=[50] hz ( maximum output frequency ), 05- 02= [10] hz (multi-step
speed 0),
05-17= [5] s(Acceleration time),05-18=

Actual deceleration time of speed 0 |=

[0] , the acceleration and deceleration time of multi-speec (0~ 15)

Maximum output frequency

_Deceleration time of group 0 x set frequency

Maximum output frequency

(parameter 05-17)x10Hz)

Actual acceleration time of speed 0 [: =1 (S)

parameter 01-02

(parameter 05-18)x10Hz)
parameter 01-02
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> When 05-00= [1] , there are two modes for time setting
Example: Setting : 00- 02=[1] (ExternalTerminal Operation); Terminal S1: 03- 00=

[0] (Forward /Stop );
Terminal S2: 03- 01= [1] (Reversal /Stop ); Terminal S3: 03- 02= [2] (Speed 1);

Terminal S4: 03- 03= [3] (Speed 2); Terminal S5: 03- 03= [4] (Speed 3);
Mode 1:
Hz 4
06-0%,
Speed
06-0%,. Command.
iy forward
5-0) 5
Speed 1
commang
0
- - - P - - T
a b c d e f
Terminal S1 | RUN STOP RUN STOP RUN STOP
Terminal S2 OFF
Terminal S3 ON ‘ OFF
Terminal S4 OFF ‘ ON

If the operation command is intermittent, each speed acceleration and deceleration time
(a ~ f) is calculated according to the following method.

Lo (0517X(0501) | (05-18)(0501) _(05-19)(06:01)
xample-a= 9400 P 0102 F 0102

_(05-20)x(06-01)
N 01-02

_ (05-21)x(06-01) ¢ (05-22)x(06-02)

01-02 ’ 01-02

Unit (sec)
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MODE 2:

Hz A
06-02
06-01 gg?:r?]and
2 06-03 Forward
Speed 06-05
Command
05-01 1 Speed
» Command
3 Speed |\ @ e
Speed Command
Command 5
0 >
a b C d € 06-04 § h 1
§<—>§ ce <—>§
§ f iggmrﬂand g § _
. 4

Terminal st ON OFF STOP
Terminal 52 OFF ON
Terminal S3 | OFF ON OFF ON OFF ON ON
Terminal S4 | OFF OFF ON ON OFF OFF OFF
Terminal S5 OFF OFF OFF OFF ON ON OFF

1718 19/20 21/22  23/24 25/26 27/28 19/20

If the operation command is continues, each speed acceleration and deceleration time (a
~ f) is calculated according to the following method.

_(05-17)x(05-01) __ (05-19)x](06-01)-(05-01)]

Example 01-02 - 01-02
_ (05-21)x[(06-02)-(06-01)] ,_ (05-24)x[(06-02)-(06-03)]
- 01-02 ’ 01-02
_ (05-26)x(06-03) (_(05-25)x(06-04) _(05-27)x(06-04)
- 01-02 ’ 01-02 ’ 01-02
= (05-27)x(06-05) _ (05-19)x(06-05) Unit (se0)
01-02 ’ 01-02
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| 06-- Automatic program operation function group

06- 00 Automatic operation mode selection
[0] : Invalid
[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 completetion of a single cycle, the on-going operation speed is based on the
Range speed of the last stage. Restart speed is based on the previous stopped speed

[4] : Execute a single cycle operation mode. Restart speed will be based on the speed

of stage 1.
[5] : Execute a single cycle operation mode. Restart speed will be based on the speed

of stage 1
[6] : After the completetion 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.

The frequency of multi-step speed 0 is set by 05-01

06- 01 Frequency setting of speed-stage 1

06- 02 Frequency setting of speed-stage 2

06- 03 Frequency setting of speed-stage 3

06- 04 Frequency setting of speed-stage 4

06- 05 Frequency setting of speed-stage 5

06- 06 Frequency setting of speed-stage 6

06- 07 Frequency setting of speed-stage 7

06- 08 Frequency setting of speed-stage 8

06- 09 Frequency setting of speed-stage 9

06- 10 Frequency setting of speed-stage 10

06- 11 Frequency setting of speed-stage 11

06- 12 Frequency setting of speed-stage 12

06- 13 Frequency setting of speed-stage 13

06- 14 Frequency setting of speed-stage 14

06- 15 Frequency setting of speed-stage 15
[0.00~400.00] Hz

Range [0.0~1200.0] Hz ( when 00-31 = 1)

06- 16 Operation time setting of speed-stage 0

06- 17 Operation time setting of speed-stage 1

06- 18 Operation time setting of speed-stage 2

06- 19 Operation time setting of speed-stage 3

06- 20 Operation time setting of speed-stage 4

06- 21 Operation time setting of speed-stage 5

06- 22 Operation time setting of speed-stage 6

06- 23 Operation time setting of speed-stage 7

06- 24 Operation time setting of speed-stage 8

06- 25 Operation time setting of speed-stage 9

06- 26 Operation time setting of speed-stage 10

06- 27 Operation time setting of speed-stage 11

06- 28 Operation time setting of speed-stage 12

06- 29 Operation time setting of speed-stage 13
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06- 30 Operation time setting of speed-stage 14

06- 31 Operation time setting of speed-stage 15
Range [0.0~6000.0] Sec

06- 32 Operation direction selection of speed-stage 0
06- 33 Operation direction selection of speed-stage 1
06- 34 Operation direction selection of speed-stage 2
06- 35 Operation direction selection of speed-stage 3
06- 36 Operation direction selection of speed-stage 4
06- 37 Operation direction selection of speed-stage 5
06- 38 Operation direction selection of speed-stage 6
06- 39 Operation direction selection of speed-stage 7
06- 40 Operation direction selection of speed-stage 8
06- 41 Operation direction selection of speed-stage 9
06- 42 Operation direction selection of speed-stage 10
06- 43 Operation direction selection of speed-stage 11
06- 44 Operation direction selection of speed-stage 12
06- 45 Operation direction selection of speed-stage 13
06- 46 Operation direction selection of speed-stage 14
06- 47 Operation direction selection of speed-stage 15
Range [0] : Stop [1):Forward [2] : Reversal

The automatic operation mode can be achieved by using command setting
(05-01,06-01~06-15) of multi-step speed frequency reference, and at the same time
linked to the time setting of automatic operation mode automatically (06-16~06-31),
with the use of automatic operation setting for selection (06-00). This automatic
operation orientation can be set by parameter 06-32~06-47.

. The automatic operation mode will be invalid if the following functions are enabled:

1. Frequency wobbling function
2. PID function

In

automatic  operation mode, the multi-step

command1~4(03-00~03-07=2~5) of external terminal is invalid.
Example of automatic operation mode:

(1) Single cycle operation (06-00 = 1,4)
Under the special setting, the inverter will perform a single cycle for operation and

speed reference

then stop.
Parameter setting of cycle operation Freq. 4 0602
06-00 =1(single cycle automatic operation mode) 50 Hz
06-32~06-34 =1(Forward for multi-step speed 0 - 2)
06-35 =2(Reversal for multi-step speed 3) 06-01
06-36~06-47 =0(Stop for multi-step speed 4 - 15) 30 Hz
05-01 =15 Hz(Multi-step speed 0:15 Hz) 05-01
06-01 =30 Hz(Multi-step speed 1:30 Hz) 15Hz
06-02 =50 Hz(Multi-step speed 2:50 Hz)
06-03 =20 Hz(Multi-step speed 0:20 Hz) >
06-16 =20 sec(Multi-step speed 0:20 sec) \
06-17 =25 sec(Multi-step speed 1:25 sec) 20 Hz 0608
06-18 =30 sec(Multi-step speed 2:30 sec) 20s R 25s 30s 40s
06-19 =40 sec(Multi-step speed 3:40 sec) 06-16 06-17 06-18 06-19

Figure 4.3.52 Single cycle automatic operation (stop)

4-129



(2) Periodic operation (06-00 = 2, 5)
Inverter will periodically repeat the same cycle.

06-00 = 2

06-01~06-47 the setting is the same as that of Example 1.

Freq.
A

06-02

50 Hz

06-01

30 Hz
05-01

15 Hz

05-01

Ya

06-

01

06-02

\ 06-03

\ 06-03

20 Hz
20s 25s

30s

40s

20s

25s

>

30s

40s

»

».

06-16 06-17

».

06-18

06-19

».
»

06-16

06-17

Figure 84.3.53 Periodic automatic operation

06-18

(3) Single cycle automatic operation mode (06-00 = 3, 6)
The inverter will finally keep on operating at the speed of final step.

06-00 =3

06-32~06-35 = 1 (Forward)

06-36~06-47 =0

06-19

Other parameter settings are the same as that of Example 1.

Freq.
4 06-02
50Hz
06-01 /
30H
z 3 06-03 (20Hz2)
05-01 —
15Hz
20s 25s 30s 40s
06-16 06-17 06-18 06-19

Figure 4.3.54 Single cycle automatic operation (continuous)
06-00 = 1 to 3: If the inverter is restarted after stop, it will start from the incomplete step

for further operation based on the setting of 06-00.

06-00 = 4 to 6: If the inverter is restarted after stop, it will start from a new cycle for
further operation based on the setting of 06-00.

|

»
»

t

|

06-00
Setting 1t0 3 4106
Operation Operation
Command RUN | STOP RUN Command RUN | STOP RUN
uje)
é_n é‘ Output Output Start from a new cycle
Ea Frequency Frequency
<

A4

- Acceleration/deceleration time is set by 00-14 and 00-15 of automatic operation mode.
- If the settings from 06-16 to 06-31 are 0, the automatic operation mode will not be enabled.
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| 07- Start/Stop Function group

07- 00 Momentary stop and restart selection

Range [0] : Restart selection of momentary stop is invalid
[1] : Restart selection of momentary stop is valid

07- 01 Restart time of automatic reset

Range [0~7200] Sec

07- 02 Restart times of automatic reset

Range [0~10]

Setting 07-00 to 1, enven though the power is momentarily cut off, the inverter can
automatically resume the operation of the motor after the power is re-supplied.
07-00 = 0: When momentary power loss is more than 8 ms, "UV" failure (main
circuit undervoltage) will be detected.
07-00 = 1: within the power restored time, the inverter will restart.
Automatic restart function will restart the inverter when the failure occurs in operation.
This function should only be used in the applications without harm in safety or
without damage on device. It will be closed by setting 07-00 (Momentary stop and
restart selection) set to 0. The automatic restart function can be used in the
following failure occurrences. If the failure is not listed in the following table, the
protection function will be enabled while the automatic restart function is not

available.
OC (over current) OL1 (motor overload)
GF (ground failure) OL2 (Inverter overload)
FU (DC fuse is opened) OT (Over-torque detection)
OV (overvoltage) UT (Under torque detection)
UV (under voltage) OPL (Output phase loss)

IPL (input phase loss)
OH (overheat warning)
(1) Auto-restart operation

When enabling or clearing the automatic restart function based on the following

situations, the auto-restart times will automatically increase:

a. No error occurs in 10 minutes or longer after the automatic restart.

b. When receiving the input of failure clearance, the protection function will be
enabled and failure will be confirmed. (e.g: by pressing reset/left key or
enabling failure clearance terminal).

c. Switching power is being turned on or off.

. To output an automatic reset signal to one of multi-function digital output R1A-R1C,
R2A-R2C, please set parameter 03-11 to 03-12.
. Automatic restart operation:

a.When a failure is detected, the inverter will stop output by setting the
minimum base block through (07-18), and will display on the digital operator

b.After the minimum base block time (07-18), the failure is cleared
automatically and the speed search operation will be performed when the
automatic restart function is enabled.

c. When the total number of failures exceeds the number of automatic restart,
by (07-02) setting, the automatic restart function can not be execute and the
inverter will stop output. At this moment, the failure contact will act.

. Please refer to Figure 4.3.55 for the auto-restart operation.
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t

(When 07-00 = 1, the fault
contact is output )

\/_

t

07-18
Figure 4.3.55 Auto-restart operation.

(2) Restart time of automatic reset (07-01)

. When 07-01 is set to 0, the automatic restart time interval is the smallest base block
time (07-18).
. When 07-01 <07-18, the auto-restart interval is set by 07-18.

. When 07-01> 07-18, the automatic restart interval is set by 07-01
. Refer to Figure 4.3.56 for setting automatical restart interval.

1 2 3 4 5 6 7 8 9 10 «—07-02

Figure 4.3.56 Automatical restart operation

Caution - excessively frequent use of the automatic restart function will damage the inverter.

07- 06 DC Injection Braking Starting Frequency
Range [0.0~10.0] Hz

07- 07 DC Injection Braking Current

Range [0~100) %

07- 08 DC Injection Braking Time at Stop

Range [0.00~100.00] Sec

07- 16 DC Injection Braking Time at Start
Range [0.00~100.00] Sec

. If DC voltage is applied on the operating motor, the motor will produce braking torque,
which is DC braking. The parameters from 07-06 to 07-08 and 07-16 will regulate
these settings.

. When performing the speed search function, it is necessary to relieve the DC braking
firstly.

. DC braking function can be enabled by supplying DC current to the motor. This will
occur in DC braking time 07-16 before the start and in DC braking time 07-18 in
stopping.

. In response to the start point 07-16 of DC braking time, set the DC braking action
time when the motor is started. That can prevent the "windmill effect" due to the load
drives the motor, ensuring the stop of motor.

. If 07-16 is set to 0 (DC Injection Braking Time at Start), the inverter will start from the
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minimum output frequency.

. In response to the DC braking time 07-08 in stopping, set the DC braking action time
when the motor is stopped. If 07-08 is set to 0 (DC Injection Braking Time at Stop),
when the output frequency is less than the DC braking start frequency 07-06, the
inverter output will be closed and the DC braking will be enabled. If the set DC
braking start frequency 07-06 is less than the minimum output frequency 01-08,
when the output frequency is less than the minimum output frequency 01-08, the
DC braking will be enabled.

. DC braking current level for either start or stop will be set by parameter 07-07. Set
the DC braking current (07-07) as a part of the output current proportion that the
inverter can withstand (the output current that the inverter can withstand is set to

100%). The DC braking current parameter (07-07) can not be used together with
sensor vector control (SV), and can not be set.

. Increasing the DC braking time (07-08,07-16), or increasing the DC braking current
(07 07) can reduce the stop time.

. For DC braking operation, please refer to Figure 4.3.57.

Output

07-16
Frequency

The large of 01-08 or 07-06

01-08
(Fmin) [ 07-06

Motor 07-08
Speed

Run Braking
Command time

>t
Figure 4.3.57 DC brake operation

. By setting any one of terminals (03-00 to 07) to 33, it is possible to control the DC
braking operation by multifunction digital input. As to the DC braking time figure,
please refer to Figure 4.3.57.

. If 04-05 (function option of multi-function analog input Al2) are set to 5 (DC braking
current), the analog input can be used to adjust the DC braking current. For DC
braking current adjustment, please refer to Figure 4.3.44.
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07- 09 Stop mode selection

[0] : Deceleration to stop

[1] : Coast to stop

[2] : DC braking stop in all fields
[3] : Coast to stop with timer

Range

When the stop command is executed, please choose the stop mode. There are four
types of stop mode in total, but the DC brake to stop and the coast to stop with timer
can not be used under SV mode.

(1) 07-09=0:

+ Deceleration to stop based on the setting of 07-09. When the operation command is
removed, the motor will decelerate to the minimum output frequency 01-08(Fmin),
and then stop.

« Deceleration rate is depended on the deceleration time (factory default: 00-15). When
the output frequency has fallen to DC braking initiation frequency (07-06) or the
minimum output frequency (01-08), taking the greater setting value, the DC braking is
enabled and the motor stops.

Output frequency when stop command is enabled
. Acutal deceleration time = xdeceleration time setting value

maximum output frequency Fmax (01-02)

. If the S curve has been set, then it will be added to the overall stop time.

- Please refer to Figure 4.3.58

Operation

command Start Stop Ti
ime

Deceleration time

Output
frequency

07-06

Time

—
T

T: Dc braking time when stopping (07-08)
Figure 4.3.58 Deceleration to stop

(2)07-09=1:

. If the operation command is removed, the inverter will be closed, and the motor
will be coasting to stop based on the friction deceleration speed of the driving
system.

. After the operation command is removed, the follow-up operation command will
be ignored until the end of the minimum base block time (07-18).

. Please refer to Figure 4.3.59.

. In SLV mode (00-00 = 2), the next time start after the free operation will enable the
speed search function automatically. If the motor is stopped by mechanical
braking after the device operation command is removed, please modify the
parameter 07-26 to 1 (valid) (parameter 07-26 is only effected in version 1.3 or

later).
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Operation command Block

Conduction Conduction
-

- .
Time

Output frequency

Time

tb.b

Minimum base block time (07-18)
Figure 4.3.59 Coast to stop

(3) 07-09=2:
. If the operation command is removed, the inverter will perform base block (b.b)
based on the minimum base block time (07-18) and the motor will be stopped by DC
braking set by 07-07.

.The DC braking time (tpcps) of Figure 4.3.60 is determined by the set value of
07-08 (DC Braking start time) and the frequency that operation command is
removed.

t bco = (07-08)x10xoutput frequency

Fmax (01-02)

. If the over-current protection occurs in DC braking process, you can increase the
minimum b.b time (07-18) until the protection happens no longer.
. Please refer to Figure 4.3.60 to understand the function of DC braking to stop.

Output frequency tpcos
A A
Conduction Block . 07-08 x 10
» Time |
A |
|
|
|
|
|
|

r—---a 07-08 x 1 — :

: ! > Time o - > GRS
le—le—| 10 100 performed.
| tbb | tocos : % %

Tb.b: minimum base block time 07-180 Maximum output frequency
tDCDB: DC braking time (Fmax, 01- 02)

Figure 4.3.60 DC braking to stop

(4) 07-09=3

. If the operation command is removed, the inverter will perform base block and the
motor will be coasting to stop. Before the achievement of operation waiting time,
the inverter will not perform operation and the operation command will be ignored
if the operation is input.

. When the operation command is removed, the operation waiting time (T1) is
determined by the deceleration time (00-15,17, 22 or 24) and the output
frequency.

. Please refer to Figure 4.3.61
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T1

A A
Deceleration time
Conduction | block | Conduction | block Conduction (eg 00- 15)
T Time |
4 | | !
I I !
| — I
Output frequency | :
| i
I I
| Minimum base I ‘
| Block time ! Output frequency
| > Tme L ! » when the stop
! : 10 100 command is
: T1 : (07-18) % % performed.
. | Maximum output frequency
T1: Operation waiting time (Fmax, 01- 02)

Figure 4.3.61 Coast to stop with timer

07- 13 Low voltage detection level

Range [220V] : 150~210V
[440V] : 300~420V

07- 25 Low voltage detection time

Range [0.00~1.00] Sec

Low voltage detection (07-13).
Adjust the 07-13 voltage level from 150 to 210 Vdc ( for type of 220 V level ), or from
300 to 420 Vdc (for type of 440V level) When the voltage is lower than the 07-13 set
value (setting value of 07-13/ 1.414 is the AC voltage detection level) and time
exceeds the setting value of 07-25, low-voltage error "UV" will act.
For 07-25 = 0.00s, and once the voltage is detected too low, UV will act.
07-25 parameter is only valid in version 1.3 or later.
Set preventive measures:
(1. The inverter input voltage will limit the output voltage. If the voltage drops
excessively much, or if the load is too great, the motor may stall.
(2. If the input voltage drops below the setting value of 07-13 and the output is
cut off momentarily, it 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 [100~200] %

If a high starting torque is required before the machine operates, especially for a large
capacitor motors, the pre-excitation operation can be used to produce the motor flux.

(1) Pre-excitation time (07-14)
. When the operation command (forward or reversal) is input, the inverter will execute
pre-excitation automatically based on the time set by 07-14.
. As Figure 4.3.62 shows, after the flux reaches 100%, set pre-magnetizing time. The
time that the flux requires is the function value of motor’s electrical time constant.

. Electrical time constant (quadratic by-pass circuit time sonstant) can be calculated
by motor parameter setting (group 02)
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| Electrical time constant T2= _Motor leakage inductance( 02-17)+motor mutual inductance(02-18)
Equivalent resistance of motor rotor (02-16)

.Set the pre-excitatin time (07-14) base on the electrical time constant T2

(2) Pre-excitation initial level (07-15)

. Use the the pre-excitation initial level (07-15) to provide a higher excitation current
within the pre-excitation time (07-14), which will increase the speed and stability for
motors.

. In order to quickly create magnetic flux, reduce the pre-excitation time (07-14) and
set the pre-excitation level (07-15) at the high point.

. If 07-15 is set higher than 100%, providing a high excitation current in the period of
the pre-excitation time (07-14), motor’s internal flux establishment time can be
shorten. When the setting reaches 200%, the flux establishment time can be
reduced by about a half.

. If the pre-excitation level (07-15) is set to a higher value, motor might generate
great noise during pre-excitation.

.When 100% of the flux has been established and the pre-excitation current backs to

100%, the pre-excitation is completed. Please refer to the following figure 4.3.62.

Run
Command

> 1

Exciting current

Magnetic - flux 4 Pre-exciting initial Level (07-
Ad | [ T T 15)
Exciting current
100% [~~~ ~—q——>—t—————""""------—--———————-——- Magpnetic flux
>t
4
Motor
Speed
h >t
Pre-excitation Time
07-14
Figure 4.3.62 Pre-excitation operation
07- 18 Minimum base block time
Range [0.1~5.0] Sec

For the momentary power failure, the inverter continues to operate after the power is
restored (07-00 = 1); therefore the command must always exist. Failure signal will be
output by the contacts.

.Once the momentary power failure is detected; the inverter will automatically shut down
the output and maintain B.B for a set time. If the set time is 07-18, the residual voltage is
expected to almost zero.

. When the momentary power failure time exceeds the minimum base block time (07-18),
it immediately starts operation after the speed search. Please refer to the following figure
4.3.63.

4-137



A
Momentary Momentary
power loss power loss
A t A - t
Minimum B.B. Minimum B.B.
Time (07-18) Time (07-18)
t t
Inverter B.B. | Inverter B.B. —_
time time
>t > t
(a) When minimum baseblock time (07-18) is (b) When minimum baseblock time (07-18) is
longer than momentary power loss time shorter than momentary power loss time

Figure 4.3.63 Minimum B.B time and momentary power loss time

Minimum base block time (07-18) is also used to search the speed and DC braking
function.
. Set the minimum base block time required (07-18).
. Execute speed search or DC braking function, if over-current "OC" has ever occurred,
you can increase the setting.
. After the search of speed activated in this setting is completed, it begins the speed
search of momentary power loss and normal situation.

07- 19 Speed Direction 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 searching
Range [0.0~20.0] Sec
07-23 Voltage recovery time
Range [0.1~5.0] Sec
07- 24 Bidirection Speed Search Selection
[0] :invalid
Range [1] :valid
07- 26 Mechanical braking selection
[0] :invalid
Range [1] :valid
07- 27 Start Selection after fault during SLV mode
[0] : Start with speed search
Range [1] : Normal start
07- 28 Start after external base block
[0] : Start with speed search
Range [1] : Normal start

Speed search function is used to find the actual speed and smoothly start from the speed detected. It is
valid when the power is re-supplied after the momentary power failure and when it restarts after failure
occurrence.

If the search speed is enabled under the V / F + PG or SV control mode (with PG control), then the
inverter will be started from the detected frequency.

. Set the multi-function digital input terminal to external speed search command 1 or 2. External speed
search command 1 (set value = 19) and 2 (set value = 34) can not be set at the same time, otherwise
"SEO02" (digital input terminal error) warning may occur.
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If executing speed search by the use of external search command, it is a must to ensure that the speed
search command is earlier than operation command, or at least ensure it is effective together with the
operation command at the same time. A typical operation sequence is shown in the Figure 4.3.64.

——O . Speed search command

—O ' Run command
Rv1

Figure 4.3.64 Speed search and operation commands

. The speed search can not be applied to the motor whose capacity is greater or less two times
than the inverter capacity, or to high-speed motor.

. When using V / F mode, it is necessary to perform the parameter adjustment of static-type
motor.

. When using the SLV mode, it is necessary to perform the parameter adjustment of rotary-type
motor, using longer motor wires and then perform the parameter adjustment of static-type
motor.

. The speed search uses current detecting law. 07-24 defines the direction of detection, when
® 07-24=1, bidirectional speed detection:

. In the beginning, the current controller will send the step current set by 07-19 to detection
the direction. When the direction is determined, the current controller will send the
current of speed search set by 07-20 and start the speed search, from the restart after
momentary power failure (external speed search command 2, 03-00 to 03-07 = 34), or
from the highest frequency (external speed search command 1, 03-00 to 03-07 = 19).

@ 07-24=0, bidirectional speed search off:

. Ignoring the direction search, the current controller sends the current of speed search for
direct speed search.

. Usually, if the speed search is not completed (eg, motor speed is too low), speed search

timing-out warning will enabled. If this situation occurs frequently, please set 07-19 to enable
DC braking and restart.

(1). Speed Direction Search Operating Current (07-19)
. Be used in bidirectional speed search only ( when 07-24 = 1)
. Set bidirectional current level
. If speed search fails at low speed (above 5Hz), please increase the set value. Note that if
set value is too high, it will generate a slight DC braking effect.

(2). Speed Search Operating Current (07-20)

. Suitable for bidirectional (07-24 = 1) or unidirectional (07-24 = 0) speed search.

. Set 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 start from 20%
for setting. Excessive speed search current will cause the inverter output saturation.

. In the case of momentary power failure, the speed search should be used. If the
overcurrent (OC) is detected, increase the minimum base interdiction time (07-18).

(3). Integral time of speed searching (07-21)
. Suitable 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 make the speed search time longer. You can
decrease the set value if quick start is required

(4). Delay time of speed searching (07-22)
. If there is contactor at the inverter output side, 07-22 search speed can be set to delay
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the time.

. The factory setting is 0.2 second, the inverter begins the speed search after the delay
time. If 07-22 = 0.0, the speed search delay function will be disabled.

(5). Voltage recovery time (07-23). (07-23).
. Set the voltage recovery time
. Set the time that inverter output voltage recovers to normal voltage.

(6). Bidirectional speed search selection (07-24)
. =1 open =0 close
. When bi-directional speed search is closed, the speed search direction will follow
the speed command.

(7) Mechanical braking function (07-26)

. =1 open. = 0 close. (Factory default setting is close)

.For SLV mode (00-00 = 2), set the stop mode to the coasting stop (07-09 = 1) or to
the coasting stop with timer (07-09 = 3). The next start after the coasting stop will
automatically open the speed search function. After the operation command is
removed, if the mechanical braking is used to stop the motor, please set this
parameter to 1 (open) (07-26 parameter is only valid in software version 1.3 or later).

(8). Start Selection after fault during SLV mode (07-27)
. =0 speed search start, =1 normal start (factory default setting is speed search
start)
. If the control mode is SLV mode (00-00 = 2) and any fault occurred, the inverter
will start using speed search.
. If the mechanical brake is used to stop the motor after fault occurred and RUN
command is removed, please set the parameter to 1 (normal start).

(9). Start after external baseblock (07-28)

. =0 speed search start, =1 normal start (factory default setting is speed search
start)

Af 07-28 is set to 0 the inverter will start using speed search after the external
baseblock command.

If the control mode is VF (00-00 = 0) or SLV mode (00-00 = 2) and the external
baseblock time is long enough to stop the motor, user can set this parameter to 1,
the inverter will accelerate from min. frequency after external baseblock
command is done.
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m Speed search based on current detection

(a) Speed search at starting

A

Run command

v
~

t

Search command

Speed search decel time (07-21)

Output frequency > ¢

< » V/f during speed search
(07-18) ‘//4 ——— Return to the voltage at normal running
R —
Voltage recovery time (07-23)

Output voltage > ¢
Output current (07-20)

> ¢t

Speed search
operation

Figure 4.3.65 Speed search at starting
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(b) Speed search in recovery period of momentary power failure

Momentary power loss I

v
—

Run command

Minimum b.b. time (07-18) !

t
Speed search decel time (07-21)

>

Return to the voltage at normal
running
Voltage recovery time (07-23)

>t

Search command ‘
(07-18)
Output frequency
i V/f during speed search
i o
| A
Output voltage :
Output current i (07-20)

Speed search
operation

Figure 4.3.66 Speed search in recovery period of momentary power failure

- If the minimum base block time (07-18) is longer than the momentary power failure
time, the speed search begins operation after the minimum base block time

(07-18).

+ If the minimum base block time (07-18) is short, the speed search operation

begins immediately after the power is restored.
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| 08-- Protection Function Group

08- 00 Stall prevention function.
[xxx0b] : Stall prevention function is valid in acceleration.
[xxx1b] : Stall prevention function is invalid in acceleration.
[xx0xb1] : Stall prevention function is valid in deceleration.
[xx1xb] : Stall prevention function is invalid in deceleration.

Range [x0xxb] : Stall prevention function is valid in operation.
[x1xxb] : Stall prevention function is invalid in operation.
[0xxxb] : Stall prevention function in operation is based on the first acceleration time.
[1xxxb] : Stall prevention function in operation is based on the second acceleration

time.

08- 01 Stall prevention level in acceleration

Range [30~200] %

08- 02 Stall prevention level in deceleration

Range 200V : [330~410] V
400V : [660~820] V

08- 03 Stall prevention level in operation

Range [30~200] %

08-21 Limit of stall prevention in acceleration

Range [0~100] %

08-22 Stall prevention detection time in operation

Range [2~100] mSec

Stall prevention in acceleration (08-00=xxx0b)

Stall prevention is used to prevent, during the acceleration function is acting, the
generation of over high current due to the high motor load or the demand for rapid
acceleration.

. When the stall prevention function (08-00 = xxx0b) is started in the period of
acceleration, and the output current of the inverter exceeds -15% of 08-01, the
acceleration rate begins to decrease. When it reaches the set value of 08-01, the motor

stops

. When the motor capacity is smaller than the inverter capacity, if the motor stalls, you
can reduce the 08-01 settings.

. The inverter rated output current should be set to 100% level.

. Refer to the figure 4.3.67 for stall prevention in acceleration.

A

Inverter
Output 08-01
Current

15%

~

Output N
Frequency 4

Stall prevention

Fig. 4.3.67 Stall prevention in acceleration

.If the motor is used in the constant power (CH) region, the stall prevention level
(08-01) will be automatically reduced to prevent the stall.

4-143




Within the constant power region, the stall prevention level in acceleration is shown
as bellows:

Stall prevention level in acceleration (in CH region) =_[ Stall prevention level in acceleration (08-01)] x [Fbase (01-12)]
Output frequency

08-21 is the limit value that the stall prevention level in CH region is reduced lower than
the required level. Refer to the following figure.

Stall «— 0801

prevention
level during
acceleration

<« 08-21

, Output
| frequency

«—— C.T —e——C.H

region I region

Figure 4.3.68 Stall prevention level and limit in acceleration

Stall prevention selection in deceleration (08-00=xx0xb)
Stall prevention in deceleration function will automatically delay the deceleration time
according to the DC voltage to prevent over-voltage in deceleration.

. In deceleration, when DC voltage exceeds the stall prevention level, the deceleration
will stop. When DC voltage is lower than the detection level, it continues to
decelerate.

. Stall prevention level can be set by 08-02, see Table 4.3.13.

Table 4.3.13 Stall prevention level

08-02 default value ]
Inverter model (Stall prevention selection in

deceleration, DC current)
200V class, 1 to 10HP 395VDC
200V class, 15HPor above models 385VDC
01-14<<400V 680VDC
400V class |01-14 >400V, 1 to 15HP 790VDC

01-14 >400V, 20 HP or above

models 770VDC
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Refer to Figure 4.3.69 for stall prevention in deceleration
. When the braking (braking resistance or braking module) is started, set 08-00 =
xx1xb (invalid).

A

Output
frequency

Deceleration time is extended to

/ prevent overvoltage.

\4
~

Deceleration
time
Figure 4.3.69 Stall prevention selection in deceleration

Stall prevention selection in operation (08-00=x0xxb)

In operation, the stall prevention is valid only in V / F control mode with or without PG.

. This function prevents motor stall by automatically reducing the output frequency.

. If the inverter output current exceeds the set time of 08-22 and the set level of 08-03,
the inverter output frequency will decelerate according to the deceleration time 1 (00-15)
or deceleration time 2 (00-17). When the inverter output current drops down to the level
(08-03) -2% or less, the output frequency will accelerate. Refer to the following figure
4.3.70.

A

Load

t
A
08-03 Y g
Inverter ? (Hysteresis)
Output Current
t
F Output Tdec1 (00-15)
requency
T Tdec2 (00-17)
t
—>!
08-22 (detection time)

Figure 4.3.70 Stall prevention selection in operation

Note- The stall prevention level in operation can be set by multi-function analog input Al2(04-05=7).
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08- 05

Selection for motor overload protection (OL1)

Range

[ xxx0b] : Motor overload is invalid
[xxx1b] : Motor overload is valid
[xx0xb] : Cold start of motor overload
[xx1xb] : Hot start of motor overload

[ x0Oxxb] : Standard motor

[x1xxb] : Frequency-conversion motor
[0xxxb] : Retain

[1xxxb] : Retain

Selection for motor overload protection (OL1) (08-05).
- Set the overload protection function for the used motor by 08-05.
« When two or more motors are connected to the same inverter, please turn off the

motor overload protection function (set 08-05 = xxx0b), and apply other methods
to provide overload protection, for example, connect a thermal overload switch to
each motor power.
When the power supply is normally switched on or off, the motor overload
protection function 08-05 = xx1xb (thermal start protection characteristic curve)
will be reset each time because of the thermal value when the power is switched
off.
For the motor with cooling fan (special motor for inverter or V / F motor), thermal
consumption has nothing to do with the rotation speed, set 08-05 = x1xxb.
Use electrical overload protection to protect the motor from overload. Set
parameter 02-01 according to the rated current on motor nameplate.
Refer to Figure 4.3.71 for the example of motor overload protection standard
curve (08-05 = x0xxb).

Low Speed ;
_ avhy M
> AW I
= W\
N
o ' \ —
o ! N ! old Star
BTN
= " | | | Hot Start
g ! ! ! » Motor Load Current (%)
100% 150% 200% (02-01 = 100%)

Figure 4.3.71 Motor overload protection curve (example of standard motor)

08- 06

Start-up mode of overload protection operation (OL1)

Range

[0] : stop output after overload protection
[1] : Continuous operation after overload protection.

08- 06 = [0] : After the electronic relay for motor protection acts, the inverter
will immediately be blocked and flash OL1; press RESET or reset the external
reset terminal for further operation.

08- 06 = [1] : After the electronic relay for motor protection acts, the inverter
will continue to operate, but the inverter will display OL1 in flashing way until
the current drops below some value. At this moment, the OL1 flash display will
disappear.
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08- 08 Automatic voltage regulation (AVR)

[0) : AVR is valid

Range [1) : AVR is invalid

» Automatic voltage regulator is mainly to solve the instability issues of output voltage
caused by the instable input voltage.

> When 08-08= [0] , if the input voltage fluctuates, the output voltage will not change
with the input voltage fluctuation.

> When 08-08=[1], if the input voltage fluctuates, the output voltage will change with
the input voltage fluctuation.

08- 09 Selection of input phase loss protection
Range [0] : invalid
9 [1] : valid

Selection of input phase loss protection (08-09).
. Adjust 08-09 to start or close the input phase loss protection.

08-09 =0: close the input phase loss protection function.

=1: start the input phase loss protection function.

. If the input phase loss function is enabled and the input phase loss is detected, the
digital operator will display the failure message of "IPL input Phase Loss" (IPL), the
contacts acts and the inverter begins coast to stop.
If the output current is less than 30% of the inverter rated current, the input phase loss
does not affect the operation.

08- 10 Selection of output phase loss protection
Range [0] : Invalid
9 [1] : Valid

Selection of output phase loss protection (08-10).
. Adjust 08-10 to start or close the output phase loss function.

08-10 =0: close the output phase loss function

=1: open the output phase loss function

. If the output phase loss function is enabled and the output phase loss is detected, the
digital operator will display the failure message of "OPL Output Phase Loss" (OPL), the
contacts acts and the inverter begins coast to stop.
. if the output current is less than 10% of the inverter rated current, the output phase loss
does not affect the operation.

08- 13 Selection of over-torque detection
[0] : Over-torque detection is invalid
Range [1] : Start to detect when reaching the set frequency
[2] : Start to detect when the operation is begun
08- 14 Selection of over-torque action
[0] : Deceleration to stop when over-torque is detected.
Range [1] : Dispay warning when over-torque is detected. Go on operation.
[2] : Coast to stop when over-torque is detected.
08- 15 Level of over-torque detection
Range [0~3001 %
08- 16 Time of over-torque detection
Range [0.0~10.0] Sec
08- 17 Selection of low-torque detection
[0] : Low-torque detection is invalid
Range [1] : Start to detect when reaching the set frequency

[2] : Start to detect when the operation is begun

08- 18 Selection of low-torque action
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[0] : Decceleration to stop when low-torque is detected
Range [1] : Dispay warning when low-torque is detected. Go on operation
[2] : Coast to stop when under-torque is detected.

08- 19 Level of low-torque detection
Range [0~300] %

08- 20 Time of low-torque detection
Range [0.0~10.0] Sec

. Over-torque detection function can increase mechanical load by detecting inverter
output current or motor output torque. Less torque detection function reduces the
inverter output current or the motor output torque by detecting mechanical load (e.g.
belt rupture).

. A treatment technology to determine whether it is over-torque (08-13~ 14) or less

torque (08-17 ~ 18) status is setting torque detection parameter

. Settings of over-torque (08-15) / less torque (08-19) detection level are determined by

the control method,

(1) For V / f control or V / f + PG control mode, it is 100% of inverter rated output
current.

(2) For SLV or SV control mode, the motor output torque is 100% of the rated
torque.

. Over-torque /less torque detection signals can be output to multi-function digital
output terminals (R1A-R1C, R2A-R2C), by setting parameters from 03-11 to 03-12
(multi-function digital output terminal function selection) to 12, 25. Refer to the
following figure 4.3.72 for relevant parameters.

R R1A
O O @

R1B
Q o g 03-11
R1C

d

R2A

O O d
R2C } 03-12

Figure 4.3.72 Over-torque / less torque detection signals use multi-function digital signal output
terminal

. Setting Example of over-torque detection:

Inverter output current ,
(‘or motor output torque )

DEtect level 1(08-15) l 10% hystersis
/ T width
> t
A

Overtorque
detection

signal >t

— e -
08-16 08-16

Figure 4.3.73 Over-torque detection operation
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. Setting Example of less torque detection:

Inverter output current I
(or motor output torque ) i

™
10% hystersi
Detect level 1(08-19) oWi)(ljfhersw

Undertorque
detection
signal

v
—

—> « — «—
08-20 08-20

Figure 4.3.74 Less torque detection operation

08- 23 Ground Fault (GF) selection
Range [0] : Invalid
g [1] : Valid

Ground Fault (GF) protection selection (08-23)
. Adjust 08-23 to enable or disable the ground Fault (GF) protection
08-23 =0: Disable the ground Fault (GF) protection
= 1: Enable the ground Fault (GF) protection
. If the inverter leakage current closes to 50% of inverter rated current and the ground
failure function is enabled (08-23), the digital operator will display the failure message of
"GF Ground Fault" (GF), failure contact acts and the inverter will coast to stop.

08- 24 External Fault Operation Selection
[0] : Deceleration to stop
Range [1] : Coast to stop

[2] : continuous operation

08- 25 Detection selection of external fault

[0] : Immediately detect when the power is supplied.

Range
¢ [1] : Start to detect when the operation is started.
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| 09- Communication Function Group

09- 00 INV Communication Station Address
Range [1~31]
09- 02 Baud rate setting (bps)
[0] : 1200
[1] : 2400
Range [2] : 4800
[3] : 9600
[4] : 19200
[5] : 38400
09- 03 Stop bit selection
Range [0] : 1stopbit [1] : 2 stop bit
09- 04 Parity selection
[0] : no Parity
Range [1] : even bit
[2] : odd bit
09- 06 Communication error detection time
Range [0.0~25.5] Sec
09- 07 Fault stop selection
[0] : Decceleration to stop based on deceleration time 1 when communication fault
occurs.
Range [1] : Coast to stop when communication fault occurs.
[2] : Decceleration to stop based on deceleration time 2 when communication fault
occurs.
[3] : Keep operating when communication fault occurs.
09- 08 Comm Fault Tolerence Count
Range [1~20]
09- 09 Waiting time
Range [5~65] mSec

Modbus (RS-485) communication port RJ45 (S (+),S (-))built in the inverter can be used

to monitor the status of the inverter, read and set parameters

. Modbus communication can perform the following operations, regardless of the
settings of 00-05 (Frequency Command Selection) and 00-02 (Operation Command

Selection).

— Monitor the operation situation by the controller (PLC)
— Set and read parameters.
(In order not to exceed the EEPROM write time limit, please don’t write
parameters continuously and frequently)
— Re-start error.
— Input multi-function command
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. Modbus (RS-485) communication specifications are as following.

Iltems Specification
Interface RS-485
Asynchronous (start - stop
synchronization)
Select Baud rate: 1200, 2400, 4800,
9600, 19200 and 38400 bps
Data Length: fixed 8 bits
Parity: options of no even and oddbits,
even bit or odd bid.
Stopt bit: fixed 1 bit
Modbus (including RTU mode and
ASCII mode).
Number of inverter Maximum 31 units

Communication cycle

Communication parameters

Communication protocol

.Communication procedures and controller

(1) Turn off the power supply and connect communication lines of the controller
and inverter.

(2) Turn on the power supply.

(3) Set the required communication parameters (09-00) by the use of digital
operator.

(4) Turn off the power supply,check the digital operator and make sure the display
completely disappears.

(5) Turn on the power again.

(6) Communicate with the controller

. Modbus (485) communication architecture

(1) Modbus communication configuration uses a master controller (PLC), and the
serial communication of the maximum 31 client controllers.

(2) The master controller is directly connected to the inverter by RS-485 interface
for communication. If the master controller does not provide a RS-485
connector, a RS-232 converter card can be used to connect the master
controller and the inverter unit.

(3) Modbus can control maximum 31 sets of inverter, following the Modbus
communication standard.

. Parameters are defined as following:
(1) Inverter station address (09-00).
« Inverter address’s setting range 1-31
(2) RS-485 communication Baud rate setting (09-02).
+ 09-02= 0: 1200 bps (bits / second)
=1: 2400 bps
= 2: 4800 bps
= 3: 9600 bps
=4: 19200 bps
= 5: 38400 bps
(3) Parity selection of RS-485 communication (09-03, 09-04)
+ 09-03 = 0: 1 stop bit
=1: 2 stop bits
+ 09-04 = 0: No parity.
= 1: even parity.
= 2: odd parity.
(4) RS-485 communication error detection time (09-06).
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(5) Stop selection of RS-485 communication failure (09-07).
= 1: Deceleration to stop by deceleration time 00-15
= 2: Coast to stop
= 2: Deceleration to stop using the deceleration time of 00-26 (emergency
stop time)
= 3: Continue to operate (only shows a warning message, press the stop
button to stop operation)
(6) Comm Fault Tolerence Count (09-08)
. If the amount of comm. Fault is more than the 09-08 setting, the inverter will display the
comm. Fault message.

(7) Waiting time of inverter transmission (09-09).

+ Set the waiting time (see Figure 8.1.134). If the sent signals can not be
received, more time is needed to change that an command is sent after
entering the receiving status, by setting time of 09-09.

Master to Inverter Inverter to Master
Command Message Response Message
> t
L 09-09 setting
24 bits long

Figure 4.3.76 Message space

| 10-PID Function Group

10- 00 PID target value source setting
[1] : A1 given
[2] : AI2 given

Range [3] : Retain

[4] : 10-02 given

» This parameter is only used when 00- 05= [5]

10- 01 PID feedback value source setting
[1] : A1 given

Range [2] : A2 given
[3] : Retain

Note: 10- 00 and 10- 01 can not be set by the same source. If the set values are the same, then the
panel will display SE05
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10- 02 PID target value

Range [0.0~100.0] %

10- 03 PID control mode
[xxx0b] : PID invalid
[xxx1b] : PID valid
[xx0xb1] : PID positive characteristic

Range [xx1xb] : PID negative characteristic
[x0xxb] : PID error value of D control
[xixxb] : PID feedback value of D control
[0xxxb] : PID output
[ 1xxxb] : PID output +target value

10- 04 Feedback gain

Range [0.01~10.00]

10- 05 Proportional gain (P)

Range [0.00~10.00]

10- 06 Integral time (1)

Range [0.0~100.0] Sec

10- 07 Differential time (D)

Range [0.00~10.00] Sec

10- 09 PID bias voltage

Range [-100~100] %

10- 10 PID Primary delay time

Range [0.00~10.00] %

10-14 PID integral limit

Range [0.0~100.0] %

10-23 PID limit

Range [0.00~100.0] %

10-24 PID output gain

Range [0.0~25.0]

10-25 PID reversal output selection

Range [0] : Do not allow the reversal output
[1] : Allow the reversal output

10-26 PID target acceleration / deceleration time

Range [0.0~25.5] Sec

lUse PID control |

PID control function, (P) proportional, (I) integral, and (D) differential, play the roles to
reduce the deviation between the target command and the actual control value.
| PID Control operation |

Characteristics outline of the PID control is as following:

. P control : A difference (deviation) between the input command (set value) and the
actual control value (feedback). This difference or deviation will be
amplified by a set gain (P), control and reduce the system deviation.
Although the gain is increased, system might still be unstable.

. | control : This control allows that the relative gain (P) is integrated in time. Therefore,
a high gain may be used in results with small deviation. When the integral
time (I) is increased, the system response will be reduced.
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. D control : This control has the opposite effect when compared to the result of
integral control. The input deviation is differentially controlled in order to
increase the system response. Note that this function might easily cause
the system is unstable, so it requires careful adjustment.

. PID control: Combining the best of P, | and D control features enables the system
control optimization.

Refer to Figure 4.3.77 for PID control operation

DeviationT .t
A PID Control
- | Control
Control
P Control

>t

Figure 4.3.77 PID control operation

IPID control type]

The inverter contains two types of PID control:
(a) PID control for the feedback value differential: (when 10-03 = x1xxb)
For PID control for the feedback value differential, the feedback value is
differential. Different response can be achieved by changing the target value and
control procedure. Be more careful to adjust the PID parameters so as to maintain
system stable. Refer to Figure 4.3.78 for PID control for feedback value
differential.

—( —» ( »—»| Controlled
Target value P +
- T procedure

Feedback value

Figure 4.3.78 PID control for feedback differential value

(b) Basic PID control: (when 10-03 = x0xxb)
This is the basic type of PID control. Refer to the figure 4.3.79 for basic PID control.
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* * Controlled .

Target value Y + 4k procedure
j
1 |
D
e
Feedback value

Figure 4.3.79 Basic PID control

. PID input way:

Enable PID control by using the parameter 10-03 and PID target value (10-00) as well
as PID feedback value (10-01).
(1) Input way of PID target value:
. Select the input way of PID target valu (10-00), set according the following :
. 10-00 (00-05=4 is enabled)
=1: analog Al1 given (default)
=2: analog Al2 given
=3: Retain
=4:10-02given

(2) Input way of PID feedback value:
. Selection the input way of PID feedback value (10-01):
. 10-01 =1 : analog Al1 given

= 2 : analog Al2 given

= 3 : Retain
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Al | O/Q

| 10-00=1
Al 2 }_(
10-00=2
RS -485 65+ 50) | 5 o
10-00=3 PID Setpoint
)Target

10-02 setting }—e—e—(oi
10-00=4

Value

PID Feedback
Al }_(07
10-01=1

oO—— . PID feedback display
Al }—%1:2 (R-ZIID2E unit conversion

RS-485 }—(o A Fe\zill;aeck
10-01=3

Figure 4.3.80 PID input way
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IPID control Setting |
. PID control block diagram.

The following figure shows the PID control block

diagram.
(Bias) |
10-03=3,4,7,8 108% PID=OFF,
10.0321.2.3.4 £200% Limit + o) . N '
BN +(PID output gam)
+ PID=0N Frequency
N | Reference
10-03=1,2,5,6 1 (Fref)
10-03=5,6,7,8 +109%
PID Output 10-25=1
PID=OFF -109%
1. 10-03=0 (PID Disabled)
2. during JOG mode
3. multi - function digital input
(03-00 — 03-07 setting = 29)
10-14 10-23
| 100% 100%
Target R N 2
Value ¢ A L d P10—10
10-00 rima
| 100% -100% ey
: (I-Limit) (PID Limit)
| 10-03=1,3,5,7 | 'R
| PID Input Ny Integral Reset
| (Deviat?on) 3 10-03=2,4,6,8 (usmg Mult[-functlon
| (Feedback 10-03=1,3,5,7 Digital Input
eedbac Y y (D)
oda o -

O 10-07
1001 )

10-03=2,4,6,8

Figure 4.3.81 PID control block diagram
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IPID tuning method |
Use the following procedures to start PID control,
(1) Enable PID control (set 10-03 greater than "xxx0b").
(2) Increase the gain (10-05) as high as possible until the maximum value before
oscillation occurs.
(3) Decrease the integral time (10-06) as low as possible until the maximum value
before oscillation occurs.
(4) Increase the differential time (10-07) as high as possible until the maximum
value before oscillation occurs.

. Proportional (P), integral (I) and differential (D) function provide a usable
closed-loop control for system procedure, or adjustment (pressure, temperature,
etc.). The adjustment is based on the comparison error signal between the target
value and the feedback value.

.PID output polarity can be selected by the 10-03 (setting = xxOxb: PID output
forward, setting = xx1xb: PID output reversal). When the PID output is selected as
the reversal and if the PID target value increases, the inverter will output low
frequency.

. PID feedback value can be adjusted by parameter 10-04 (PID feedback gain), and
the feedback analog input gain as well as bias terminal (Al1 or Al2) proportion, gain
and bias. In PID control, 10-14 (PID integral limit) is used to avoid the integral value
exceeding expectation. When the rapid load change occurs, the machine may be
damaged or the motor may be stalled. For these cases, you can reduce the set
value of 10-14 to increase the inverter response.

. 10-23 (PID limit) is used to prevent the over value calculated by PID control. The
maximum output frequency is in line with 100%.

. 10-10 (low-pass filter time constant of PID control output) is used to avoid the event
of the load resonant and rigidness insufficient due to high load resistance. In these
cases, you can adjust the time constant greater than the resonance frequency cycle
and reduce this set value so as to increase the inverter response. 10-09 (PID bias) is
used to adjust the PID control compensation, increasing by the unit of 0.1%.

. If the PID control output is added to the frequency reference as compensation,

10-24 (PID output gain) is used to adjust the amount of compensation.

. When the PID control output is negative, parameter 10-25 (PID reversal output
selection) can be used to reverse the inverter. In any event, when the reversal
prohibition function is selected, the PID control output limit is O.

. 10-26 (PID target SFS) sets the PID output increasing and decreasing time
to increase or decrease PID target value. The inverter acceleration / deceleration
are set by 00-14 ~ 17 to 00-21 ~24. Based on the settings from 00-14 ~ 17 to
00-21 ~24, the PID control will be used in the cases of load resonance or
instability occurrence. If these cases occur, you can reduce the acceleration /
deceleration time (00-14 ~17 to 00-21 ~ 24) until the system is stable and
maintain the necessary acceleration / deceleration time. This function can be
disabled by setting the parameter of multi-function digital inputs 03-00 ~ 03-07 to
36 (PID target SFS is off).
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PID fine tuning

. All set parameters of the PID control are related, they need to be adjusted to the
appropriate values. Therefore, the procedure achieving the minimum steady-state is
shown as following:

(1) Increase or decrease the proportion (P) gain until stability and maintain it in the
smallest controlled change.

(2) The additional integral (I) will reduce the system stability which is similar to the
time-fold increase of the gain. This time should be adjusted so the highest
proportional gain can be used without affecting the system stability. Nevertheless, the
increase in time will also reduce the system response.

(3) Adjust the differential time to reduce startup overshoot if necessary. The
acceleration / deceleration time of inverter can also be used for this purpose.

. Fine-tuning of PID control parameter is shown as following:

(1) Reduce overshoot

Output Before
A g
After If overshoot occurs, reduce the derivative time (D) and
prolong the integral time (1)
» t
(2) Stablize the control status
Output After
A /‘(
To rapidly stabilize the control, reduce the integral
Before time (1) and prolong the defferential time (D) when the
overshoot occurs.
> I
(3) Reduce long-period oscillation
Ou"iput Before
777777777777777777777 If long periodical oscillation occurs, the periodical
After oscillation can be effectively improved by adjusting
the integral time (1).
> I

(4) Reduce short-period oscillation
Output

A

Before
7777777777777777777 = If periodical oscillation is short, improve the periodical
After oscillation by adjusting the differential time (D) and

proportional (P) gain at the same time.

v
~
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10-11 PID feedback loss detection selection
[0] : Invalid
Range [1] : Warning
[2] : Fault
10-12 PID feedback loss detection level
Range [0~100) %
10-13 PID feedback loss detection time
Range [0.0~10.0] Sec

. PID control function provides a closed-loop system control. If the PID feedback is lost,
the inverter output frequency may be increased to the maximum output frequency. So
when the PID control is performed, make sure the PID feedback loss detection is
enabled.

. When 10-11 (PID feedback loss detection option) = 1, and PID feedback value status is
less than the set value of 10-12 (PID feedback loss detection level) and more than the
set time of 10-13 (PID feedback loss detection time), the PID feedback loss warning
message "Pb" will be displayed on the digital operator, and the inverter continues to
operate.

. When 10-11 = 2, the failure message "Fb" of feedback signal loss will be displayed, the
failure contact acts and the inverter stops operation.

. Refer to the figure. 4.3.82 for the operation timing diagram

Feedback value

10-12

FBL
detection

10-13 10-13

Figure 4.3.82 PID feedback loss detection
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10-17 Start frequency of PID sleep
Range [0.00~180.00] Hz
10-18 Delay time of PID sleep
Range [0.0~255.5] Sec
10-19 Frequency of PID waking up
Range [0.00~180.00] Hz
10-20 Delay time of PID waking up
Range [0.0~255.5] Sec
10-29 PID sleep selection

[0] : invalid

[1] : valid
Range [2] : setby DI

. Based on the energy demand, the PID sleep / waking up function allows the motor
automatically starts / stops.

. Refer to the following figure 4.3.83 for PID sleep / waking up operation.

Soft Start
Freq Reference (gP'D:OFF f
Target + PID N Output
value O PID Fref Sleep/Wake- up Frequency
- (Fref) function PID=ON t (Fout)
Feedback
Value N 10-29=0

N

i 10-29=1 or 2

(a) PID control bock diagram

Output
Frequency

Frequency Reference \/
\ (Fref)
Wake- up / \
Frequency A

(10-19) \ﬂ{\ Output Frequency (Fout)
|
|
Sleep }
Frequency }
|
|
1

(10-17) v /
Fmin

(01-08) ‘ t

>

sleep delay time wake ub delay time

(10-18) (10-20)

(b) timing diagram of PID sleep / waking up

Figure 4.2.83 PID sleep / waking up operation

. When the output frequency (Fout) is lower than the PID sleep frequency set by
10-17, the timer of PID sleep mode will be enabled, and the output frequency will
change according to the reference frequency (Fref) until the minimum output
frequency (Fmin) set by 01-08 (Fmin) is reached. When 10-18 (delay time of PID
sleep) is reached, the motor of inverter will gradually decelerate to stop and the
inverter enter the sleep mode.

. When the inverter enters a sleep mode and the motor stops operation, the PID
control is still in operation. When the reference frequency increases and exceeds
the waking up frequency set by 10-19, and the delay time set by 10-20 is reached,
the motor of inverter will restart and the output frequency will climb to the reference
frequency.

. 10 - 00 and 10--01 can not be set to the same source. If they are set to the same
values, the panel will display the PID selection’s error message of "SE05".
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. Use parameter 10-29 to enable / disable PID sleep function.
10-29 = 0: PID Sleep function (sleep mode ) is disabled.
= 1. PID sleep operation is based on parameters of 10-17 and 10-18, as

described above.
= 2: PID sleep mode is enabled by multi-function digital input

10-27 PID Feedback Display Bias
Range [-99.99~99.99]
10-28 PID Feedback Display Gain
Range [0.00~100.00]

. PID feedback value can be monitored by parameter. The display unit can be set by
10-27 (PID feedback display bias) and 10-28 (PID Feedback Display gain).

. For example, the feedback value of 0 - 10V or 4 - 20mA will be displayed as
pressure. Use 10-27 to set the pressure unit (PSI unit) to OV or 4mA feedback signal
and use 10-28 to set the pressure value corresponding to 10V or 20mA.

Refer to the figure 4.3.84 for displaying the unit conversion.

Display unit
A
10-28
10-27
»Feedback signal
ov 10V
(4mA) (20mA)

Figure 4.3.84 Display the unit conversion

Example : feedback signal: OV = 0% = 1.0 PSI
10V = 100% = 20.0 PSI

Parameter Setting : 10-27 = 1.0 (0% feedback value )
10-28 = 20.0 (100% feedback value )
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| 11-Auxiliary Function Group

11- 00 Direction Lock Selection

[0] : Allow forward and reverse rotation
Range [1] : Only allow forward rotation

[2] : Only allow reverse rotation

. If the motor operation direction is set to 1 or 2, then the motor can only operate
according to the specified direction rather than acceptting the operation command for

opposite rotation.

. Forward or reversal command can be controlled by the control terminal, LED digital
control panel.

. This parameter can be used to the pump and fan of the reversal motor.

11- 01 Carrier frequency

[0] : carrier output frequency tuning
Range [1] : Retain

[2~16] KHz

® when 11-01= 2 to 16, carrier frequency of PWM output is in KHz.

® when 11-01=0, it allows setting detail through 11-30~11-32

® For SLV and SV mode, the minimum value of 11-01 is set to 4

@ Setting range is determined by the inverter capacity 13-00 and HD/NDmode (00-27).

For low-carrier, the motor noise increases, but the noise generated by RFI and EMI
decreases, and the leakage current reduces. Please refer to the carrier frequency
impacts shown in Table 4.3.14.

Table 4.3.14 Carrier frequency impacts

Carrier frequency (11-01=2 to 16)) 2KHz--6K--10K--16KHz
Motor noise [ T —— small
waveform of the output current bad----good-------—- bad
Inerface noise P | big
Lakage current low high

- Setting range and factory setting are depended on the capacity of the inverter.
Please refer to section 3 for the basic specification of factory setting and the
maximum optional parameter limit of this parameter.

« The inverter with lower capacity can use relative high carrier frequency. Please
refer to section 3 for lowering the rated curve.

« Lowering set value can reduce motor losses and motor temperature; on the
contrary, it will increase motor losses and motor temperature.

- If the wire between the inverter and the motor is too long, the high-frequency
leakage current will cause the increase of inverter output current, which might affect
the peripheral device. To avoid this situation, adjust the carrier frequency shown in

table 4.3.15.
Table 4.3.15 Wire length and carrier frequency
Wire length < 30 Meter 30 MI\/?(te?(;r_ o0 20 M“/(laé?ér'loo > 100 Meter
’ ?_%r{i%reii?r?gusgﬁjye | Maxi%%rr_';/alue Maxi%%rr_';/alue Maxirgw}télrliwzvalue Vlgllﬁgi?}témz
(11-01=14KHz) | (11-01=10KHz) (11-01=5KHz) (11-01=2KHz)

- If the torque does not match the speed, please reduce the carrier frequency.

+ Whenthe V/F and V/F + PG control modes are used, the carrier frequency will be
determined by parameters set by 11-30 (the maximum limit of the carrier
frequency), 11-31 (the lowest limit of the carrier frequency) and 11-32 (proportional
gain of the carrier frequency ) and so on.
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11- 02 Soft PWM Function Selection

[0] : Invalid

Range [1] : Valid

Set 11-02 = 1 to enable Soft-PWM control so as to improve the quality of the motor noise.
The Soft-PWM control can improve the metal noise produced by the motor, making the
ear more comfortable. At the same time, it also limits RFI noise to the minimum level.
The default setting of Soft-PWM control is disabled. When Soft-PWM is enabled, the
maximum carrier frequency is limited to 8KHz.

11- 03 Automatic carrier lowering selection
S [0] : Invalid
g [1] : Vvalid

If the internal protection of the inverter detects over-heat temperature, this carrier
frequency will automatically lower down until the temperature returns to normal situation.
The carrier frequency will automatically return to the set value of (11-01).

(1). 11-03=0
Automatic change function of the carrier frequency is invalid. The carrier frequency
operation is determined by 11-01 setting.

(2). 11-03=1
Automatic change function of the carrier frequency is valid. When the heat sink is
over heated, the inverter will automatically reduce the carrier frequency (see section
3, the law for lowering rated parameter).

11- 04 S curve time setting at the start of acceleration
11- 05 S curve time setting at the end of acceleration
11- 06 S curve time setting at the start of deceleration
11- 07 S curve time setting at the end of deceleration
Range [0.00~2.50] Sec

. Using S curve characteristics for acceleration / deceleration can reduce the mechanical
impact caused by the load at the moment of stop or start. For A510 inverter, you can set
the S curve time for acceleration start point (11-04), acceleration end point (11-05),
deceleration start point (11-06) and deceleration end point (11-07) independently. The
relationship between parameters is shown in Figure 4.3.85.

Run OFF
Command ON

\J

Output
Frequency

{ J

11-04
Figure 4.3.85 S curve characteristic
. After setting S curve time, the characteristics of acceleration and deceleration are

shown as following:

. Acceleratin time =Acceleratin time 1 (or 2) +_(11-04) + (11-05)
2

. Deceleratin time =Deceleratin time 1 (or 2) + (11-06) + (11-07)
2
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11- 08 Jump frequency 1

11- 09 Jump frequency 2

11-10 Jump frequency 3

[0.0~400.0] Hz

R

ange [0.0~1200.0] Hz (when 00-31 = 1)
11-11 Jump frequency width
Range [0.0~25.5] Hz

. These settings allow the "jump" of the specific frequency within the range of inverter
output frequency, so that the motor operates without any influence of the
mechanical system.

. Prohibit any operation in the range of jump frequency, but the frequency
increasing/decreasing in the period of acceleration and deceleration is continuous,
without jump.

. Set the jump point 1 - 3 (11-08 to 11-10) of the frequency to 0.0Hz, this function can
be removed.

. As to jump point 1 - 3 (11-0