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Chapter 0 Preface

0.1 Preface

To extend the performance of the product and ensure personnel safety, please read this
manual thoroughly before using the inverter. Should there be any problem in using the
product that cannot be solved with the information provided in the manual, contact Our’s
technical or sales representative who will be willing to help you.

X Precautions

The inverter is an electrical product. For your safety, there are symbols such as “Danger” ,
“Caution” in this manual as a reminder to pay attention to safety instructions on handling,
installing, operating, and checking the inverter. Be sure to follow the instructions for highest
safety.

/N Warni ng Indicates'a ‘potefntia‘l hazard that could cause death or serious
personal injury if misused.

A Caution Indicates that the inverter or the mechanical system might be
damaged if misused.

A Danger

> Risk of electric. The DC link capacitors remains charged for five minutes after
power has been removed. If it not permissible to open the equipment until 5
minutes after the power has been removed. ( If the power rating of inverter is
20HP above, please open the equipment until 15 minutes after the power has
been removed.)

» Do not make any connections when the inverter is powered on. Do not check
parts and signals on circuit boards during the inverter operation.

» Do not disassemble the inverter or modify any internal wires, circuits, or parts.

» Ensure that the Inveter Ground terminal is connected correctly.

& Caution

> Do not perform a voltage test on parts inside the inverter. High voltage can destroy
the semiconductor components.

» Do notconnect T1, T2, and T3 terminals of the inverter to any AC input power
supply.

» CMOSICs on the inverter’'s main board are susceptible to static electricity. Do not
touch the main circuit board.
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Chapter 1 Safety Precautions
1.1 Before Power Up

N

/i Danger

» Make sure the main circuit connections are correct Single phase L1(L),L3(N), Three
phase L1(L),L2,L3(N) are power-input terminals and must not be mistaken for
T1,T2 and T3. Otherwise, inverter damage can result.

N

/I Caution

» The line voltage applied must comply with the inverter’ s specified input
voltage.(See the nameplate)

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

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

» This product provides the 10V/24V for internal use only, do not use as the power
supply sources for other external components, such as sensors, electronic
components ... etc,, otherwise it will cause adverse situation.

» When disconnecting the remote keypad, turn the power off first to avoid any
damage to the keypad or the inverter.

/A Caution

> This product is sold subject to EN 61800-3 and EN 61800-5-1. In a domestic
environment this product may cause radio interference in which case the user
may be required to apply corrective measures.

» This product offers motor over temperature protection function.

A
1,

/I Caution

>  Work on the device/system by unqualified personnel or failure to comply with
warnings can result in severe personal injury or serious damage to material. Only
suitably qualified personnel trained in the setup, installation, commissioning and
operation of the product should carry out work on the device/system.

» Only permanently-wired input power connections are allowed.
1.2 During Power Up
A\ Danger

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

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

» Make sure the inverter is properly grounded. (200V Class: Grounding impedance
shall be less than 100Q. 400V Class: Grounding impedance shall be less than 10Q.)
Please connect to the earth according to EN61800-5-1 standard request, For.

system 430, 440, 450, 460 and 470, wiring size must be at least 10mm?(8 AWG)
only can comply the standard of leakage current.
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> RCDis required to be in compliance with the protection norm of B-type leakage
current.

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

> Never touch any of the input or output power lines directly or allow any input of
output power lines to come in contact with the inverter case.

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

/\ Caution

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

»  Connect braking resistor and braking unit to the designated terminals.

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

» Use wire gauge recommendations and torque specifications.

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

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

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

A\ Danger

»  When the momentary power loss is longer than 2 seconds, the inverter will not
have sufficient stored power for its control circuit. Therefore, when the power is
re-applied, the run operation of the inverter will be based on the setting value of
parameter 00-02(or 00-03) and 07-04 status of external run switch.

»  When the momentary power loss is shorter, inverter still can control the power.
Therefore, when the power is re-applied, the run operation of inverter will be
based on the setting value of parameter 07-00.

> When the power is re-applied, the run operation of inverter will be based on the
setting value of 00- 02(or 00- 03), 07- 04 and the status of power and operation
switch(FWD/REVswitch)(and 07- 00/07- 01/07- 02) :

(1) If the parameter 00-02(or 00- 03)=0, inverter will not start automatically
when the power in re-applied.

(2) If the parameter 00- 02(or 00- 03)=1 and the power or operation switch is
open, inverter will not start automatically when the power is re-applied.

(3) If00-02(or 00- 03)=1, then power and operation switch are open
(07- 04=0), inverter will restart automatically when the power is re-applied.
For the safety, please turn off the power and operation switch after powered
off.

>  For the safety, please read the function explanation from the manual.

1.3 Before Operation
/4\ Caution

>

Make sure the inverter model and rating are the same as that set in parameter
13-00.

1-2



> Reduce the carrier frequency (parameter 11-01) If the cable from the inverter to
the motor is greater than 80 ft (25m). A high-frequency current can be generated
by stray capacitance between the cables and result in an overcurrent trip of the
inverter, an increase in leakage current, or an inaccurate current readout

A Caution

» When the power is applied, inverter will show the voltage rating on display for 2
seconds according to the setting value of parameter 01-14.

> Do not connect a load to the motor while performing a rotational auto-tune.

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

1.4 During Operation

A\ Danger

> Besure toinstall all covers before turning on power

» Do not connect or disconnect the motor during operation. Otherwise, It may
cause the inverter to trip or damage the unit.

> Please do not close to the equipment when the reset function is performed,

equipment will restart the fault has been removed.

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

»  The motor will restart automatically after stop when auto-restart function is
enabled. In this case, care must be taken while working around the drive and
associated equipment.

>  Confirm that no run command is active upon resetting the alarm or fault,
otherwise accidents may occur.

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

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

> Itis not permissible to open the equipment until 5 minutes after the power has
been removed. - (if the inverter rating is 15HP above, please open the equipment
until 15 minutes after the power has been removed.

A Caution

» Do not touch heat-generating components such as heat sink and braking resistors.

>  Carefully check the performance of motor or machine before operating at high
speed, otherwise Injury may result.

> Note the parameter settings related to the braking unit when applicable.

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

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

1.5 Maintenance, Inspection and Replacement

A\ Warning
»  Wait a minimum of five minutes after power has been turned OFF before starting
an inspection. Also confirm that the charge light is OFF and that the DC bus
voltage has dropped below 25Vdc.
» Never touch high voltage terminals in the inverter.

A\
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Make sure power to the inverter is disconnected before disassembling the

>
inverter.

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

/\ Caution

> Thelnverter can be used in an environment with a temperature range from 14°
~104(°F) or -10~+50(°CL1.6) and relative humidity of 95% non-condensing.

» The inverter must be operated in a dust, gas, mist and moisture free

environment.

*-10°C~+50°C (suitable for the product which without dust cover or sticker)
*-10°C~+40°C (suitable for the product which with dust cover or sticker)

1.6 Disposal of the Inverter
/\ Caution

>

>

Please dispose of this unit with care as an industrial waste and according to your

required local regulations.
The capacitors of inverter main circuit and printed circuit board are considered as

hazardous waste and must not be burned.
The Plastic enclosure and parts of the inverter such as the top cover board will

release harmful gases if burned.
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Chapter 2 Model Description

2.1 Nameplate Data

Product name & Motor rating ———— pRODUCT: E510-2P5-SH MOTOR RATING : 0.5HP
Input power SpeCfffcatfonS —INPUT  : AC 1/3PH 200-240V (+10%,-15%) 50/60Hz 8.5/4.5A
Output power specifications — QUTPUT : AC 3PH 0-240V 0-599 Hz 3.1A IP20/NEMA1
Model name — MODEL  : 11-201-20-2P5-00 A lL

F-————————-- Bl e e B A AN
| [l |
| (P/N code) || S/N code |
. a ( ) )

TECQ r=co tlectric & Machinery Co, Lt

N

16KJ
18 D CONT EQ
E177007

2.2 Model Identification

2.2.1 Inverter Model Name Identification

AB-CD

A : Product
1: Inverter
2: SERVO
3: PLC

B : UL Category
0: ULRecognized
1: ULListed

C-E : Serial number

001-999

E-FG-HI1J-K1L

F : Standard voltage H-J : Horse Power
1: 100-120V OP5: O0.5HP
2: 200-240V 001: 1HP
4: 380-480V 075: 75HP
G : Phase K : EMC Filter
0: Single/Three phase 0: Without built-in
1: Single phase 3: Built-in+STO

3: Three phase
L : Protection Level
0: 1IP20
3: NEMAl
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2.2.2 Inverter Product Name Identification

E510 - 2 -01-5H-1-F

2 : Standard Voltage S : 510s series 1: Phase
2: 200-240V 1: Single phase
4: 380-480V 3: Three phase

Blank :  Single/Three phase

01 : Horse Power H : Standard Product F : EMC Filter

P5: O0.5HP F: Built-in+STO
01: 1.0HP Blank :  Without built-in
02: 2.0HP

03: 3.0HP

05: 5.0HP

08: 7.5HP

10: 10HP

15: 15HP

20: 20HP

25: 25HP

30: 30HP

40 : 40HP

50: 50HP

60: 60HP

75: 75HP
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2.3 Standard Product Specification

IP20 type 200V Class
st | TECOPet| o | pove| Mt | ftr | |2
(VAC) (HP) VIX|Vv]X

11-201-20-2P5-00 |[E510-2P5-SH | 1/3 Phase | 0.5 0.4 © ©| 1
11-201-20-201-00 |g510-201-5H | 200~240V | 0.75 © ©] 1
11-201-20-202-00 |E510-202-SH +_1105€2~ 2 15 © ©| 2
11-201-20-203-00 |E510-203-SH 50/60Hz 3 2.2 © ©| 2
11-301-21-2P5-30 |[E510-2P5-SH1F | 1 Phase 0.5 04 |© © 1
11-301-21-201-30 |E510-201-SH1F | 200~240V | 4 075 | © © 1
11-301-21-202-30 |F510-202-SH1F +1f5//~ 2 15 | © © 2
11-301-21-203-30 |E510-203-SH1F | 50/60Hz 3 2.2 © © 2
11-201-23-202-00 |E510-202-SH3 2 15 © ©| 1
11-201-23-205-00 |E510-205-SH3 5 4 © ©| 2
11-201-23-208-00 |E510-208-SH3 ; Phase 7.5 5.5 © ©| 3
11-201-23-210-00 |E510-210-SH3 | 590.240y | 10 7.5 © ©] 3
11-201-23-215-00 |E510-215-SH3 | +10% ~ 15 11 © ©| 4
11-201-23-220-00 |E510-220-SH3 -15% 20 15 © ©| 4
11-201-23-225-00 [E510-225-5H3 |~/ 002 25 |18.5/22 © ©| 5
11-201-23-230-00 |E510-230-SH3 30 | 22/30 © ©| 6
11-201-23-240-00 |E510-240-SH3 40 |30/37 © ©| 6
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IP20 type 400V Class

Model Product \fgltpapgl])é pHgszeer Motor Eill\t/le(i fuilﬁon Frgme
Name Name (VAQ) (HP) (kW) vIxlv]x size
11-201-43-401-00 |E510-401-SH3 1 0.75 © ©| 1
11-201-43-402-00 |E510-402-SH3 2 15 © ©| 1
11-201-43-403-00 |E510-403-SH3 3 2.2 © ©| 2
11-201-43-405-00 |E510-405-SH3 5 4 © ©| 2
11-201-43-408-00 |E510-408-SH3 7.5 5.5 © ©| 3
11-201-43-410-00 |E510-410-SH3 10 7.5 © ©| 3
11-201-43-415-00 |E510-415-SH3 15 11 © ©| 3
11-201-43-420-00 |E510-420-SH3 20 15 © ©| 4
11-201-43-425-00 |E510-425-SH3 25 18.5 © ©| 4
11-201-43-430-00 |E510-430-SH3 30 |22/30 © ©| 5
11-201-43-440-00 |E510-440-SH3 40 |30/37 © ©| 6
11-201-43-450-00 |E510-450-SH3 50 |37/45 © ©| 6
11-201-43-460-00 |E510-460-SH3 3 Phase 60 | 45/55 © ©| 6
11-201-43-475-00 |E510-475-SH3 380~480V | 75 |55/75 © ©| 6
11-201-43-401-30 |E510-401-SH3F |+10% ~-15%| 1 075 | © © 1
11-201-43-402-30 |E510-402-SH3F >0/60Hz 2 15 |© © 1
11-201-43-403-30 |E510-403-SH3F 3 22 | © © 2
11-201-43-405-30 |E510-405-SH3F 5 4 © © 2
11-201-43-408-30 |E510-408-SH3F 7.5 55 | © © 3
11-201-43-410-30 |E510-410-SH3F 10 75 | © © 3
11-201-43-415-30 |E510-415-SH3F 15 11 | © © 3
11-201-43-420-30 |E510-420-SH3F 20 15 | © © 4
11-201-43-425-30 |E510-425-SH3F 25 185 | © © 4
11-201-43-430-30 |E510-430-SH3F 30 [22/30| © © 5
11-201-43-440-30 |E510-440-SH3F 40 |30/37|0© © 6
11-201-43-450-30 |E510-450-SH3F 50 |[37/45|© © 6
11-201-43-460-30 |E510-460-SH3F 60 |45/55|© © 6
11-201-43-475-30 |E510-475-SH3F 75 |55/75|© © 6

***EMC filter models are built-in STO function.

X Uses Footprint type EMC filter
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Chapter3 Environment & Installation

3.1 Environment

Installation environment has a direct effect on the correct operation and the life expectancy of
the inverter, Install the inverter in an environment complying with the following conditions :

Protection
Protection class | IP20 / NEMA 1 & IP66
Suitable Environment
IP20 / NEMA 1 type : (please refer the ambient temperature and rating current
curves in section 3.4.3)
Insdie distributor : -10~50°C(without sticker or dust cover)( up to 60°C)
. Output distributor : -10~40°C(with sticker or dust cover)( up to 50°C)
teor::::ilr:e (It is required to derate 1.5% of output current at each additional degrees once

the ambient temperature is higher than 50 degrees.) If several inverters are
installed in the same Operator panel, ensure adequate spacing and provide the
necessary cooling and ventilation for successful operation.
**Please does not exceed 70% rated current of inverter with dust sticker or over.

Storage

tempere?ture ~20~60%C
Relative Relative humidity 5% to 95%, free of moisture.

Humidity (Follow IEC60068-2-78 standard)
Frequency : 10Hz to 150Hz and return to 10Hz

Vibration Amplitude : 0.3mm (10Hz to 50Hz)
Acceleration : 2G (50Hz to 150Hz)
(According to IEC60068-2-6 standard)

. It is required to derate 1% of output current at each additional 100m, the

Altitude . . .

maximum altitude is 2000m.

Installation side

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 :

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.

YV V. V V V V

Excessive vibration from machines such as stamping, punching machines, add a vibration-proof
pads if necessary.
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Wire gauges and tighting torque

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

sleeve.
Wire size | Terminal | Model of the . Model of
2 Screw round crim PRI Uoligh & insulatin Dzt eif
mm : crmp kgf.cm (in.lbs) 9 crimp tool
(AWG) size terminal 9 sleeve P
0.75 (18) M3.5 R1.25-3.5 8.2t010(7.1t0 8.7) TIC 1.25 NH 1
M4 R1.25-4 12.2t014 (104 t0 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 12.2t014 (104 t0 12.1) TIC 1.25 NH 1
M3.5 R2-35 8.2t010(7.1t0 8.7) TIC 2 NH1/9
2 (14) M4 R2-4 12.2t014 (104 t0 12.1) TIC 2 NH1/9
M5 R2-5 22.1to 24 (17.7 to 20.8) TIC 2 NH1/9
M6 R2-6 25.51030.0 (22.1 to 26.0) TIC 2 NH1/9
M4 R5.5-4 12.2t014 (104 t0 12.1) TIC 3.5/5.5 NH1/9
3.5/5.5 M5 R5.5-5 204 to 24 (17.7 to 20.8) TIC 3.5/5.5 NH1/9
(12/10) M6 R5.5-6 25.5t030.0 (22.1 to 26.0) TIC 3.5/5.5 NH1/9
M8 R5.5-8 61.2t066.0 (53.0to0 57.2) TIC 3.5/5.5 NH1/9
M4 R8-4 12.2t014 (104 t0 12.1) TIC 8 NOP 60
8(8) M5 R8-5 204 to 24 (17.7 to 20.8) TIC 8 NOP 60
M6 R8-6 25.51030.0 (22.1 to 26.0) TIC8 NOP 60
M8 R8-8 61.21t066.0 (53.0t0 57.2) TIC8 NOP 60
M4 R14-4 12.2t014 (104 t0 12.1) TIC 14 NH1/9
14 (6) M5 R14-5 204 to 24 (17.7 to 20.8) TIC 14 NH1/9
M6 R14-6 25.5t030.0 (22.1 to 26.0) TIC 14 NH1/9
M8 R14-8 61.21t066.0 (53.0t0 57.2) TIC 14 NH1/9
22 (4) M6 R22-6 25.51t030.0 (22.1 to 26.0) TIC 22 NOP 60/ 150H
M8 R22-8 61.21t066.0 (53.0t0 57.2) TIC 22 NOP 60/ 150H
30/38(3/2) M6 R38-6 25.51030.0 (22.1 to 26.0) TIC 38 NOP 60/ 150H
M8 R38-8 61.21t066.0 (53.0t0 57.2) TIC 38 NOP 60/ 150H
50/60 M8 R60-8 61.21t066.0 (53.0t0 57.2) TIC 60 NOP 60/ 150H
(1/1/0) M10 R60-10 102 to 120 (88.5 to 104) TIC 60 NOP 150H
70 (2/0) M8 R70-8 61.21t066.0 (53.0to0 57.2) TIC 60 NOP 150H
M10 R70-10 102 t0 120 (88.5 to 104) TIC 60 NOP 150H
80 (3/0) M10 R80-10 102 t0 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 t0 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

3-2




Tighting Torque for Terminals

TM1(Power Terminal)
Model Wiring Size Tighting Torque
AWG mm?2 kgf.cm Ibf.in Nm
Frame 1(200V) 14 2.5 9.8 8.5 0.96
Frame 1(400V) 14-12 2.5-10 9.8 8.5 0.96
Frame 2(200V) 14-12 2.5-4 184 159 18
Frame 2(400V) 14-8 2.5-10 184 15.9 1.8
Frame 3 12-6 4-16 24.5 21.2 24
Frame 4 8 10 24.5 21.2 24
Frame 5 6 16 30 26 29
Frame 6 0 50 81.7 70.7 8
TM2(Control Terminal)
Model Wiring Size Tighting Torque
AWG mm?2 kgf.cm Ibf.in Nm
Frame 1~2 26~18 | 0.5~0.15 5.7 5 0.56
Frame 3~4 16 0.5~0.15 7 0.79
Frame 5~6 14 0.5~0.15 7 0.79
Specifications for terminals
Frame size Horsepower P<.)\./ver. voltage Current
specification (Volt) (A)
0.5/1/2(-H3 200V ~ 240V
Framel / 1//2( ) 380V ~ 480V 600 20
2(-H)/3/5 200V ~ 240V
Frame2 ( 3% / 380V ~ 480V 600 45
Frame 3/4 7.5/10/15/20 200V ~ 240V 600 100
7.5/10/15/20/25 380V ~ 480V 600 65
e s 25 200V ~ 240V 600 100
30 380V ~ 480V 600 75
30/40 200V ~ 240V 600
Frame 6 40/50?60/75 380V ~ 480V 600 17>
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Wiring specifications

Model No. Case Frame Total weight Input wiring Output wiring
11-301-21-2P5-30 | Framel, 1.9 kg 14 AW(i 14 AW(i
11-301-21-201-30 | 174 x 91 x 149 mm (2.5 mm?) (2.5 mm?)
11-301-21-202-30 | Frame 2, 28kg 14-8 AWG2 14-8 AWG2
11-301-21-203-30 | 198 x 129 x 150 mm (2.5-10 mm") (2.5-10 mm")
11-301-43-401-30 | Frame 1, 19k 14-12 ch-;2 14-12 ch-;2
11-301-43-402-30 | 174 x 91 x 149 mm (2.5-4.0 mm>?) (2.5-4.0 mm"?)
11-301-43-403-30 | Frame 2, 28kg 14-8 AWG2 14-8 AWG2
11-301-43-405-30 | 198 x129 x 150 mm (2.5-10 mm?) (2.5-10 mm"?)
11-301-43-408-30
11-301-43-410-30 Frame 3, 71kg 12-6 AWG2 12-6 AWG2
11-301-43-415-30 273 x 187 x 198 mm (4.0-16 mm?) (4.0-16 mm?)
11-301-43-420-30 | Frame4, 139 kg 8 AWG2 8 AWG2
11-301-43-425-30 | 400 x 236 x 261 mm (10 mm?) (10 mm?)
11-301-43-430-30 | "> 15.56 kg 0 AWG 0 AWG

463 x 269 x 313 mm (16 mm") (16 mm?)
11-301-43-440-30
11-301-43-450-30 | Frame 6, 3872 kg 0 ch-;2 0 ch-;2
11-301-43-460-30 [ 653 x 289 x 364 mm (50 mm") (50 mm")
11-301-43-475-30
Brake Circuit Specifications
Model Manufacturer Type Rating
11-301-21-2P5-XX Bussmann 16CT 690V 16A
11-301-21-201- XX Bussmann 20CT 690V 20A
11-301-21-202- XX Bussmann 32FE 690V 32A
11-301-21-203- XX Bussmann 50FE 690V 50A
11-301-43-401- XX Bussmann 10CT 690V 10A
11-301-43-402- XX Bussmann 16CT 690V 16A
11-301-43-403- XX Bussmann 16CT 690V 16A
11-301-43-405- XX Bussmann 20CT 690V 20A
11-301-43-408- XX Bussmann 32FE 690V 32A
11-301-43-410- XX Bussmann 40FE 690V 40A
11-301-43-415- XX Bussmann 63FE 690V 63A
11-301-43-420- XX Bussmann 71FE 690V 71A
11-301-43-425- XX Bussmann 100FEa 690V 100A
11-301-43-430-30 Bussmann 100FEa 690V 100A
11-301-43-440-30 FERRAZ SHAWMUT A50QS125-4 500V 125A
11-301-43-450-30 FERRAZ SHAWMUT A50QS175-4 500V 175A
11-301-43-460-30 FERRAZ SHAWMUT A50QS200-4 500V 200A
11-301-43-475-30 FERRAZ SHAWMUT A50QS300-4 500V 300A
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3.2 Installation

3.2.1 Installation method

» IP20/ NEMA 1 standard installation

(a) 200V 0.5HP~1HP / 400V 1HP~2HP / 200V 2HP(Three phase)
= [P20

Stepl : Remove the terminal cover

Step2 : Wire & Re-install cover

Step3 : Put the terminal cover back
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= NEMA1

Stepl : Remove the terminal cover

Step2 : Wire&Re-install the cover

Step3 : Put the terminal cover back
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(b) 200V 2HP(single/three phase) / 200V 3HP~20HP / 400V 3HP~25HP
= IP20

Stepl : Loosen the screws Step2 : Remove the terminal cover

= == T
' i
=’

!

E=Te
==®

;

et 18] Y
L

Step3 : Wirie&Re-install the cover Step4 : Tighten the screws
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= NEMA1

Step2 : Remove the terminal cover

Stepl : Loosen the screws

Step4 : Tighten the screws

install the cover

Step3 : Wirie&Re
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(c) 200V 25HP / 400V 30HP

N—
L

S S S N 8 N N

Stepl: Loosen the screws Step2: Remove the terminal cover

Step3 : Wirie&Re-install the cover Step4 : Tighten the screws
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(d) 200V 30HP~40HP / 400V 40HP~75HP

W\w%
&)

R

RSSSSSS-

RSSSSSSy-
W
AN

(©)

5 W@, . 5 W&, _
7 g _
72 /0
7 Z
L L
© é@
@ ,
Step3 : Wirie&Re-install the cover Step4 : Tighten the screws
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() 400V 20HP~75HP(with EMC filter)

Step3 : Wirie&Re-install the cover Step4 : Tighten the screws
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3.2.2 Installation space

Provide sufficient air circulation space for cooling as shown in examples below.
Install the Inverter on surfaces that provide good heat dissipation -
Framel models : 2P5/201/202(three phase)/401/402

i[l)’]issiziebutor Distributor T T T
inside ~_
\ ~e

—2|[e—
S
| e—
||l —
—|l—
=
=
=
=
=
=
=
@ s

A

Scr fe—s| | Ei | lea] 5em i

Front view Side view

Side by side installation :
Provide te necessary physical space and cooling based on the ambient temperature and the heat

loss in the panel.(2P5/201/202/401/402) . 4o a

Operator
panel )
el
e (0 2R
|“{r
| I||lll|i
[:@ Sem
_C[ZI: | s

Note : means “cooling fan” .
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3.2.3 External View

3.2.3.11P20/NEMA 1
(a) 200V 0.5HP~1HP / 400V 1HP~2HP / 200V 2HP(3PH)

= P20
Mounting hole
/ - \
Digital operator \Heat sink
™~
Name plate label
Terminal cover Fan cover
* NEMA1

Mounting hole

S

Heat sink

/

Digital operator

Name plate label

Terminal cover
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(b) 200V 2HP(1/3PH) / 200V 3HP~20HP / 400V 3HP~25HP
= IP20

™~

Mounting hole

\Heat sink

T~

Name plate label

/

Digital operator

Terminal cover

Fan cover

= NEMA1

Mounting hole

5

Digital operator

\ |

Heat sink

/

\
Name plate label

Terminal cover

Fan cover

NEMAT kit
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(c) 200V 25HP / 400V 30HP

Anti-dust cover

Mounting hole
Front cover

Digital operator

/

\

Name plate label

- /

Terminal cover

(d) 200V 30HP~40HP / 400V 40HP~75HP

Front cover Mounting hole

\

Digital operator

;

AN

Rings(4 rings)

RSSSSSE)  RSSSSSSy  RSSSSSSy-

©

Terminal cover

Name plate label
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» Interior layout

(@) 200V 0.5HP~1HP / 400V 1HP~2HP / 200V 2HP(three phase)

I @0

Operator panel

TM2 terminal

E510-2011
200V 0.75kW

RJ45 communication port

TM1 terminal
Ground terminal

ol an || 5

Operator panel

@ _

@@@@@@@@@@ F

. ‘ TM2 terminal

RJ45 communication port

TM1 terminal

_ ®| | @ & & &
_ ! L |
J1e ] ‘ ‘ ‘ |1l 1) -~ Ground terminal




(c) 200V 25HP / 400V 30HP (d) 200V 30HP~40HP / 400V 40HP~75HP

| O ] [ o ]

G berator panel

®

RJ45 cgmmunication

P
olot i ™ : jﬁj
terminal é/)r :
!_” '
_O |
TM1 @
terminal L

Ground terminal
= Warning label

(a) 200V 0.5HP~20HP / 400V 1HP~25HP

/\ WARNING / AVERTISSEMENT

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

Risque de choc électrique. Coupez I'alimentation principale et attendre 5
minutes avant l'entretien.

Hot surface. Risk of bum. / Surface chaude. Risque de brilure.

/\ CAUTION / ATTENTION

See manual before operation. / Consultez le manuel avant I'opération.

(b) 200V 25HP~40HP / 400V 30HP~75HP

/. WARNING / AVERTISSEMENT

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

Risque de choc électrique. Coupez I'alimentation principale et
attendre 15 minutes avant I'entretien.

/1. CAUTION / ATTENTION

See manual before operation. / Consultez le manuel avant l'opération.
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3.3 Wiring Guidelines

3.3.1. Power cables :

> L1(L) ~ L2 ~ L3(N) for three phase input models.
> L1(L) and L3(N) for single phase input models. (L2 terminal will be removed)
> Motor cable must be connected T1, T2, T3 of TM1 terminals.

Power cables should be selected by the following conditions :

» Only can use copper wires, and the diameter needs to use 105 degrees Celsius level.
» The minimum power cable rated voltage level of 240V system is 300V.

> For the safety, power cables should be connected by “O" type terminal.

Warning

Connection of supply line cable to terminals T1,T2, T3 will result in serious damage to the
drive components. Power cables should be separated with the other high voltage and high
current cables to prevent the noise intereference, please refer the photo below :

> Inverter with dedicated power line

MCCB
Power D

—
AO_M—
> Install a supply RFI filter or Isolation transformer when the power source is shared with

other high power electrical equipment as shown below
MCCB

Power :’\: M
D RFI
@\——o—o O—M— Filter Inverter
S oM

Machine

Al

'-MJ Insulation
transformer

Machine
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3.3.2 Control cable selection and wiring

Control cables should be connected to terminal block TM2, Choose power & Control
cables according to the following criteria :

>
>

Use copper wires with correct diameter and temperature rating of 65/70°C

Minimum cable voltage rating for 200V type inverters should be 300VAC. Minimum cable
voltage rating for 400V type inverters should be 600VAC

Route all cables away from other high voltage or high current power lines to reduce
interference effects -

Use a twisted pair shielded cable and connect the shield (screen) wire to the ground
terminal at the inverter end only. Cable length should not exceed 50 meters

Shielding sheath Protective covering

Do not connect this end

Connect the shield to
inverter ground terminal
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3.3.3. Wiring and EMC guidelines

>

>

For effective interference suppression, do not route power and control cables in the same
conduit or trunking

To prevent radiated noise, motor cable should be put in a metal Conduit. Alternatively an
armored or shielded type motor cable should be used

Motor cable and signal lines of other control equipment should be at the least 30 cm
apart

For effective suppression of noise emissions the cable armor or shield must be grounded
at both ends to the motor and the inverter ground. These connections should be as short
as possible

1. Protective Earth Conductor. Conductor size for

Y
Ll(L) T enclosure & Back plate must comply with the
|_3(N) -, local electrical standards. Min 10mm?2
E ] 2. Back plate. Galvanised steel (Unpainted)
3. Ferrite core / Output reactor ferrite cores can
@ be used to reduce radiated noise due to long
motor cables. If ferrite core is used loop motor
[T i = wires, 3 times round the core. Install core as
Drive close to the inverter as possible. Output

reactors provide additional benefit of reducing

T1T2T3

dv/dt for protection of motor windings.)

. Metal Cable clamp. no more than 150mm from

the inverter.

Note :

If no enclosure & back plate is used then connect
the cable shield by a good 360 degree termination

-

® © 0

to the Inverter output terminal E.

5. Screened (Shielded four core cable)

6. Separate Protective Earth wire, routed outside
motor cable separated be at least L00mm.

@ Note :

This is the preferred method specially for large

©

output cables and long length.

Multi-core screened (3 core & protective earth)

can be used for small power and short length

7. Connect the cable shield by a good 360°
termination and connect to the motor

protective earth terminal. This link must be as
short as possible.
8. Motor Earth terminal(Protective Earth)
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3.3.4. Failure liability

Teco bears no responsibility for any failures or damaged caused to the inverter if the

recommendations in this instruction manual have not been followed specifically points listed

below :

> Ifacorrectly rated Fuse or Circuit breaker has not been installed between the power
source and the inverter.

» If a magnetic contactor, a phase capacitor, burst absorber and LC or RC circuits have

been connected between the inverter and the motor.

If an incorrectly rated three-phase squirrel cage induction motor has been used

» When one inverter is driving several motors, the total current of all motors running

simultaneously must be less than the rated current of the inverter, and each motor has to

be equipped with a correctly rated thermal overload relay.

“Only Intended For Use In A Pollution Degree 2 Environment” or equivalent.

Since there is no over speed protection there will be no liablity due to overspeed

damage.

A\

YV
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3.3.5 Considerations for peripheral equipment

%@%@%éﬁ%@ — El+@

Power

Ensure that the supply voltage is correct. A molded-case
circuit breaker or fused disconnect must be installed
between the AC source and the inverter

Circuit
Breaker
& RCD

Use a molded-case circuit breaker that conforms to the
rated voltage and current of the inverter.

Do not use the circuit breaker as the run/stop switch for
the inverter.

Residual Current Circuit Breaker(RCD)

Current setting should be 200mA or above and the
operating time at 0.1 second or longer to prevent
malfunctions.

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
of the inverter.

AC reactor
for power
quality
improvement

When a 200V/400V inverter with rating below 15KW is
connected to a high capacity power source (600KVA or
above) then an AC reactor can be connected for power
factor improvement and reducing harmonics.

Input noise
filter

E510s has a built-in filter (Class A/First Environment
Category C2, except for Frame 4)

To satisfy the required EMC regulations for your specific
application you may require an additional EMC filter.

Inverter

Connect the single phase power to Terminals, L1(L) &
L3(N).

Warning! Connecting the input terminals T1, T2, and T3 to
AC input power will damage the inverter.

Output terminals T1, T2, and T3 are connected to U, V, and
W terminals of the motor.

To reverse the motor rotation direction just swap any two
wires at terminals T1, T2, and T3.

Ground the Inverter and motor correctly.

Ground Resistance for 200V have to less than 100 Ohms.
Ground Resistance for 400V have to less than 10 Ohms

Motor

Three-phase induction motor.

Voltage drop on motor due to long cable can be
calculated, volts drop should be less than 10%.
The formula of Phase-to-phase voltage drop is
V) :\/5 xresistance of wire (Q/km)xlength of
line(m)xcurrentx107
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3.3.6 Ground connection

Inverter ground terminal must be connected to installation ground correctly and

according to the required local wiring regulations

» Ground cable size must be according to the required local wiring regulations. Ground
connection should be as short as possible

> Do not share the ground of the inverter with other high current loads (Welding machine,
high power motors). Ground each unit separately

> Ensure that all ground terminals and connections are secure

» Do not make ground loops when several inverters share a common ground point.

Please leave at least 5cm while installing inverter side by side in order to provide enough

cooling space.

2] (O =]
THCD

(omm) | ||| (o) ||| ] ()

E=1=) E=1E) E=1E)

™

remes) | || ()

)

E=m

Ei==) E=iE)
[EARRED R SV BT TR] S [EIRAED N W
== == se == S0

E==
cAEaE| N F 1= e F 1= e
== =0 == o= [E L -

F 1= e
== o=

(a) Corrent (b) Correct (c) Incorrect

> Input power cable length
The length of the cables between the power source and/or the motor and inverter can
casue a significant phase to phase voltage reduction due to the voltage drop across the
cables. The maximum voltage drop is 2%, if this value is exceeded, a wire size having large
diameter is needed. To calculate phase to phase voltage drop by the following formula.
Phase-to-phase voltage drop(V) =
/3 xresistance of wire(Q/km)xlength of line(m)xcurrent (A) x10°®
» Installing an AC line reactor
If the inverter is connected to a large-capacity power source (600kVA or more), install an
optional AC reactor on the input side of the inverte, it can improve the power factor on
the power supply side.
> Cable length & Carrier frequency
The followable setting of the PWM carrier frequency is also determined by motor cable
length and is specified in the following table.
Cable length of motor <30m 30m ~50m | 50m ~100m >100m
in m (ft.) (100) (100~165) (166~328) (329)
Recommanded carrier
frequenc allowed 16kHz(max) 10kHz(max) S5kHz(max) 2kHz(max)
parameter 11-01

> The minimum carrier frequency of SLV control mode is 4K, please confirm the cable length.
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3.3.7 Single / Multi Pump Dedicated Wiring Diagram
PUMP Wiring Diagram for Pressure Sensor of Voltage Type
Single Pump :

E510s Single Pump Operation

00-02 = 1 (Control Circuit Terminal)

04-00 = 0 (0~10V); 10-00=0 (Target Source: KeyPad) NPN
10-01 = 2 (Feedback Source: Al2) oll
10-03 = XXX1B (PID is enabled) JP1 i JP3
23-00 = 1 (PUMP); 23-01 = 0 (Single Pump) ) l
\
PNP
TM2
R2A| RZB| R1A | R1B | R1C | | s1o| ss| ss| 24v| Al | AI2.|

(S+)| S(-)| SF1 | SG | SF2 S2| S4| sS6 AO
| [sr1 ] so| sr2|oQ | [s2] sa| so Q0] g || o]

- +
Pressure
Converter
Operation Switch
Multi-Pump :
E510s Multi-Pump Operation: Master E510s Multi-Pump Operation: Follower 1
00-02 = 1 (Control Circuit Terminal); 04-00 = 0 (0~10V) 00-02 = 1 (Control Circuit Terminal); 04-00 = 0 (0~10V) NPN S
10-00 = 0 (Target Source: KeyPad); 10-01 = 2 (Feedback Source: Al2) 10-00 = 0 (Target Source: KeyPad); 10-01 = 2 (Feedback Source: Al2) |
10-03 = XXX1b (PID is enbaled); 23-00 = 1 (PUMP); 23-01 = 1 (Master) | [10-03 = XXX1b (PID is enbaled); 23-00 = 1 (PUMP); 23-01 = 2 (Follower| JP1 t O yp3
1)
[ T o !
[R2A T ReB [ R1A [ R1B [ RIC | [ sy ss] ss Jaav]an]ae] [RaA [ R2B [ R1A [ R1B [ RIC | sy s ] ss [aav]AL]Ar | PNP v
[§® 150 [sFi] sc [sr2]com[ |s2 | s4 | s6 [acpo] 1gv | A0 [sH ] [sF] sc [sracqw[|s2 | s4 [ s6 [acno] 10y | A0 |
™2 coj2 ™2 CONP
Operation
- P Switch
A B A B
@ o —0-0 O—l
o ®
o @
® \ 4
E510s Multi-Pump Operation: Follower 2 E510s Multi-Pump Operation: Follower 3
00-02 = 1 (Control Circuit Terminal); 04-00 = 0 (0~10V) 00-02 = 1 (Control Circuit Terminal); 04-00 = 0 (0~10V)

10-00 = 0 (Target Source: KeyPad); 10-01 = 2 (Feedback Source: Al2)| | 10-00 = 0 (Target Source: KeyPad); 10-01 = 2 (Feedback Source: Al2)
10-03 = XXX1b (PID is enbaled); 23-00 = 1 (PUMP); 23-01 = 3 (Follower| 10-03 = XXX1b (PID is enbaled); 23-00 = 1 (PUMP); 23-01 = 4 (Follower|

2) | 3
R2A [ R2B [ R1A [ R1B [ RIC | [ sy] sa] ssJaav]an]ae] [ReA T R2B [ R1A [ R1B [ RIC | [ sy ss]ssJaav]Aan]hr]
[s®[se) [sFa] sc [sr2]cqu][s2 [ s4 | s6 [acyo] 1¢v | A0 [s#)[se) [sFi] sc [sr2]cpm[]s2 [ s4 | s6 [aGND] 10v | AC |
™2 Eonp ™2 conz
[~}
A B A B
@ ©
® L
e
° 1
- Pressure
® ® Converter
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PUMP Wiring Diagram for PressureSensor of Current Type

Single Pump :

E510s Single Pump Operation

T™M2

00-02 = 1 (Control Circuit Terminal)
04-00 = 1 (4~20mA); 10-00=0 (Target Source; KeyPad)
10-01 = 2 (Feedback Source: Al2)
10-03 = XXX1B (PID is enabled)

NPN

1
JP1 i i JP3

23-00 = 1 (PUMP); 23-01 = 0 (Single Pump) O ol,
PNP
R2A| RZB| R1A |R1B | R1C| | S3| 33| ss|24Vf| AI1|A|2'|
| (S+)| S(-)| SF1 | SG| SF2|CO | s2| sa| ss ND| 10V | ho
~ Pressure
Converter

Operation Switch

Multi-Pump :

E510s Multi-Pump Operation: Master E510s Multi-Pump Operation: Follower 1 Master
00-02 = 1 (Control Circuit Terminal); 04-00 = 1 (4~20mA) 00-02 =1 (Control Circuit Terminal); 04-00 = 1 (4~20mA) NPN
10-00 = 0 (Target Source: KeyPad); 10-01 = 2 (Feedback Source: Al2) 10-00 = 0 (Target Source: KeyPad); 10-01 = 2 (Feedback Source: Al2) |
10-03 = XXX1b (PID is enabled), 23-00 = 1 (PUMP); 23-01 = 1 (Master) 10-03 = XXX1b (PID is enabled), 23-00 = 1 (PUMP); 23-01 = 2 (Follower 1) JP1 t JP3
[ | o v
[ReA T R2B [ R1A [ R1B [ RiC | [ sy sa]ssJagv]an]ae] [ReA T R2B [ R1A [ R1B [ RiC | [ sy ss]ssJzv]an]ar] PNP
[s] s [sFi] se ] sr2]com] Js2 | s4 [ sé Jacno] 1ov [ A0 [S(O ] 5O [ sFL] 56 [ sFz[com[ sz | s | s6 [acND] 10v | A0 |
s CON2 ™2 CON2
W % Operation
Switch
A B B
© © A J—
® o 90 O—
[ @ L
P [ ]
E510s Multi-Pump Operation: Follower 2 E510s Multi-Pump Operation: Follower 3
00-02 = 1 (Control Circuit Terminal); 04-00 = 1 (4~20mA) 00-02 =1 (Control Circuit Terminal); 04-00 = 1 (4~20mA)
10-00 = 0 (Target Source: KeyPad); 10-01 = 2 (Feedback Source: Al2) 10-00 = 0 (Target Source: KeyPad); 10-01 = 2 (Feedback Source: Al2)
10-03 = XXX1b (PID is enabled), 23-00 = 1 (PUMP); 23-01 = 3 10-03 = XXX1b (PID is enabled), 23-00 = 1 (PUMP); 23-01 = 4
(Follower 2) [ (Eallower.3) I
[ Rea [ R2B [ R1A [ R1B [ RiC | [ st [sa] ss[pav]an]ar] [Rea T R2B [ R1A [R1B [ RIC | [ sy, [ sa] ssJaav]an]ae]
[st[se[sFi]se [sr2]com| s2 | s4 [ sq JaeND] 10v | A0 | [st[s@ [sri] sc [sr2]com][s2 | s4 | sq [aGND] 10v ] A0 |
T™2 CON2 ™2 CON2
A B A B
@ ©
[ &
{ Follower
O Q NPN
I
JP1 t JP3
J
Converter PNP

Notesl: The position of dip switch requires being correct (JP1,JP3), it is required to reconnect
the power after setting Master/Slave.
Notes2: When the communication modes is selected to be multiple pumps in parallel

connection (09-01=3), the baud
to be consistent.

rate settings 09-02 of Master and Slave are required
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Notes3: Refer to parameter 23-31 for the actions in parallel connection modes.

Notes4: In the wiring of multi-pump current type pressure sensor, it is required to adjust
Slave to be 04-07=252.0% and 04-08=-25.0%

Notes5: In multi-pump operation, if one of the inverter does not Power ON, the 24V of
connection is also need to disconnect to avoid magnetoresistance effect.
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3.4 Specifications

3.4.1 Product specifications

200V Class : Single phase

Model : E510-[J[J[]-SHL1F 2P5 201 202 203
Horse power (HP) 0.5 1 2 3
Suitable motor capacity (KW) 0.4 0.75 1.5 2.2
Rated output current (A) 3.1 4.5 7.5 10.5
Rated capacity (KVA) 1.2 1.7 2.90 4.00
Input voltage range(V) Single phase : 200~240V, 50/60Hz
Allowable voltage fluctuation -15%~+10%
Output voltage range(V) Three phase : 0~240V
Input current (A)* 8.5 12 16 23.9
Inverter net weight (KG) 1.65 1.65 2.5 2.5
Inverter net weight(with Filter) (KG) 1.9 1.9 2.8 2.8
Allowable momentary power loss time(s) 2.0 2.0 2.0 2.0
Enclosure IP20/NEMA1
200V Class : Single/Three phase
Model : E510-[J[][]-SH 2P5 201 202 203
Horse power (HP) 0.5 1 2 3
Suitable motor capacity (KW) 0.4 0.75 1.5 2.2
Rated output current (A) 3.1 4.5 7.5 10.5
Rated capacity (KVA) 1.2 1.7 2.90 4.00
Input voltage range(V) Single/Three : 200~240V, 50/60Hz
Allowable voltage fluctuation -15%~+10%
Output voltage range(V) Three phase : 0 ~ 240V
Input current (A)* 8.5/4.5 12/6.5 16/11 23.9/12.5
Inverter net weight (KG) 1.6 1.6 2.5 2.5
Allowable momentary power loss time(s) 2.0 2.0 2.0 2.0
Enclosure IP20/NEMA1
200V Class : Three phase
Model : E510-[J[J[]-SH3 202 205 208 210 215 220
Horse power (HP) 2 5 7.5 10 15 20
Suitable motor capacity (KW) 1.5 4 5.5 7.5 11 15
Rated output current (A) 7.5 17.5 26 35 48 64
Rated capacity (KVA) 2.9 6.7 9.9 13.3 20.6 27.4
Input voltage range(V) Three phase : 200~240V,50/60Hz
Allowable voltage fluctuation -15%~+10%
Output voltage range(V) Three phase : 0~240V
Input current (A)* 11 20.5 33 42 57 70
Inverter net weight (KG) 1.6 2.5 6.5 6.5 10.1 10.4
Allowable momentary power loss time(s) 2.0 2.0 2.0 2.0 2.0 2.0
Enclosure IP20/NEMAL1
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Model : E510-][J[]-SH3 225 230 240
Horse power (HP) 25 30 40
HD/ND Suitable motor capacity (kW) 18.5/22 22/30 30/37
HD/ND Rated output current (A) 73/80 85/110 115/138
HD/ND Rated capacity (KVA) 27.8/30.1 32.4/41.9 43.8/52.6
Input voltage range(V) Three phase : 200~240V,50/60Hz
Allowable voltage fluctuation -15%~+10%
Output voltage range(V) Three phase : 0~240V
Input current (A)* 79.4/85.9 92.4/119.6 125/150
Inverter net weight (KG) 10 30 30
Allowable momentary power loss time(s) 2.0 2.0 2.0
Enclosure IP20/NEMA1
400V Class : Three phase
Model : E510-[J[][]-SH3(F) 401 402 403 405
Horse power (HP) 1 2 3 5
Suitable motor capacity (KW) 0.75 1.5 2.2 4.0
Rated output current (A) 2.5 3.8 5.3 9.2
Rated capacity (KVA) 1.7 2.9 4.0 6.7

Input voltage range(V)

Three phase : 380~480V,50/60Hz

Allowable voltage fluctuation

-15%~+10%

Output voltage range(V)

Three phase : 0 ~ 480V

Input current (A)* 4.2 5.6 7.3 11.6
Inverter net weight (KG) 1.7 1.7 2.5 2.5
Inverter net weight(with Filter) (KG) 1.9 1.9 2.8 2.8
Allowable momentary power loss time(s) 2.0 2.0 2.0 2.0
Enclosure IP20/NEMA1
Model : E510-[J[J[1-SH3(F) 408 410 415 420 425
Horse power (HP) 7.5 10 15 20 25
Suitable motor capacity (KW) 5.5 7.5 11 15 18.5
Rated output current (A) 13.0 17.5 24 32 40
Rated capacity (KVA) 9.9 13.3 19.1 24 30.5
Input voltage range(V) Three phase : 380~480V,50/60Hz
Allowable voltage fluctuation -15%~+10%
Output voltage range(V) Three phase : 0~480V
Input current (A)* 17 23 31 38 48
Inverter net weight (KG) 6.7 6.7 6.7 13.7 13.7
Allowable momentary power loss time(s) 2.0 2.0 2.0 2.0 2.0
Enclosure IP20/NEMAL1
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Model : E510-[][J[1- SH3(F) 430 440
Horse power (HP) 30 40
HD/ND Suitable motor capacity (kW) 22/30 30/37
HD/ND Rated output current (A) 45/58 60/73
HD/ND Rated capacity (KVA) 34.3/44.2 45.7/55.6

Input voltage range(V)

Three phase:380~480V,50/60Hz

Allowable voltage fluctuation

+10%-15%

Output voltage range(V)

Three phase: 0~480V

Input current (A)* 48.9/63 65.2/78.3
Inverter net weight (KG) 10 24
Inverter net weight(with Filter) (KG) 22.8 47.2
Allowable momentary power loss time(s) 2.0
Enclosure IP20/NEMAL1
Model : E510-[J[J[1- SH3(F) 450 460 475
Horse power (HP) 50 60 75
HD/ND Suitable motor capacity (kW) 37/45 45/55 55/75
HD/ND Rated output current (A) 75/88 91/103 118/145
HD/ND Rated capacity (KVA) 57.2/67.1 69.3/78.5 89.9/111

Input voltage range(V)

Three phase:380~480V,50/60Hz

Allowable voltage fluctuation

+10%-15%

Output voltage range(V)

Three phase: 0~480V

Input current (A)* 81.5/95.7 98.9/112 130/159
Inverter net weight (KG) 24 24 24
Inverter net weight(with Filter) (KG) 47.2 47.2 52.2
Allowable momentary power loss time(s) 2.0 2.0 2.0
Enclosure IP20/NEMA1

Notes :

1. Take standard 4-poles induction motor as the base.
2. E510s model is designed to use inheavy duty conritions, the factory setting is HD (Heavy Duty

type) mode.

3. The overload capacity of E510s model HD (Heavy Duty) is 150%/1min, 200%/2sac. See the table
below for the carrier frequency default setting and range.
4. The overload capacity of E510s model ND (Normal Duty) is 120%/1min, carrier frequency range is
1kHz~16kHz, the default setting is 2kHz.
5. If the carrier frequency is greater than default, it need to adjust the load current based on the

de-rating curve.

Inverter voltage and capacity HD mode carrier frequency range ND mode carrier
200V Class 400V Class V/F SLvV PMSLV frequency range
1~20HP 1~25HP 1~16kHz 4~16kHz 4~8kHz 5kHz
30HP 1~16kHz | 4~16kHz(6) 4~8kHz 5kHz
25~40HP 40~50HP 1~12kHz | 4~12kHz(6) | 4~8kHz 5kHz
60~75HP 1~10kHz 4~10kHz 4~8kHz 5kHz
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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 table shows maximum output frequency for each control mode.

Duty Cycle | Control Mode Other Setings Max. Output Frequency
V/F Maximum output frequency is 599Hz 599Hz
200V 1~10HP, 400V 1~15HP 150Hz
200V 15~20HP, 400V 20HP 110Hz
400V 25HP 100Hz
Heavy Duty SLV 200V 25~40HP, 400V 30~75HP, 100Hz
(00-27=0) carrier (11-01) is set as 8K or below 8K
200V 25~40HP, 400V 30~75HP,
: . 80Hz
carrier (11-01) is above 8K
Please refer parameter group 22 of
PMSLV 599Hz
chapter 4.3 (PM motor parameter group)
Normal V/F 200V 25f.~4OHP, 400V 30~75HP 190Hz
Duty The maximum frequency is 120Hz
(00-27=1) SLV /PMSLV | Without standard loading mode -
Model Input Voltage Input Max. Output Rated Output Output
No. V) Current Voltage (V) Current (A) Power
(A) (KW)
11-301-21-xxx-30 series
11-301-21-2P5-30 | 200-240/ 1o 8.5 240/390 3.1 0.4
11-301-21-201-30 200-240/ 1o 12 240/390 4.5 0.75
11-301-21-202-30 200-240/ 1o 16 240/3¢ 7.5 15
11-301-21-203-30 200-240/ 1o 23.9 240/390 10.5 2.2
11-301-43-xxx-30 series
11-301-43-401-30 380-480 / 3¢ 4.2 480/3® 2.3 0.75
11-301-43-402-30 380-480/ 3¢ 5.6 480/30 3.8 1.5
11-301-43-403-30 380-480/ 3¢ 7.3 480/30 5.2 2.2
11-301-43-405-30 380-480/ 3¢ 116 480/3¢ 9.2 4.0
11-301-43-408-30 380-480/ 3¢ 17.0 480/30 13.0 5.5
11-301-43-410-30 380-480/ 3¢ 23.0 480/30 17.5 7.5
11-301-43-415-30 380-480/ 3¢ 31.0 480/3¢ 24 11
11-301-43-420-30 380-480/ 3¢ 38.0 480/30 32 15
11-301-43-425-30 380-480/ 3¢ 48.0 480/30 40 18.5
11-301-43-430-30 380-480/3¢ | 48.9/63.0 480/3¢ 45/58 22/30
11-301-43-440-30 380-480/3¢ | 65.2/78.3 480/30 60/73 30/37
11-301-43-450-30 380-480/3¢ | 81.5/95.7 480/30 75/88 37/45
11-301-43-460-30 380-480/ 3¢ 98.9/112 480/3® 91/103 45/55
11-301-43-475-30 380-480/ 3¢ 130/159 480/30 118/145 55/75

»  For 11-301-43-430/40/50/60/75-30, these models have two operation modes for setting.

» N.D : Normal Duty operation mode.
H.D : Heavy Duty operation mode.
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3.4.2 General specifications

Item

E510s

Control mode

V/F, SLV, PMSLV control mode

Output Frequency

0.01 ~599.00Hz

Starting Torque

150% / 1Hz (SLV mode) - 150% / 3Hz(V/F mode)

Frequency resolution

Digital input : 0.01Hz

Analog input : 0.06Hz/60Hz

Restart

Frequency Keypad : set directly with A ¥keys or the VR on the keypad
. External input terminals :  AIl - AI2 (0/2-10V, 0/4-20mA)
Frequency setting . . )
Multifunction input UP/DOWN function(Group 3)
Set frequency by communication method
Frequency limit Lower and upper frequency limits 3 skip frequency settings.
Keypad RUN/STOP buttom
External terminals :
Run Operation set Multi-operation mode 2/3 wires selection
JOG operation
Run signal by communication method
V / F curve setting 15 fixed curves and 1 customized curve
Carrier frequency 1~ 16kHz (factory setting is 5kHz)
Acceleration and 2 off acceleration/deceleration time parameters
deceleration control 4 off S curves parameters
Main Multifunction input Refer to description on Group 3
Control Multifunction output Refer to description on Group 3
Features Multifunction analog output | Refer to description on Group 4
Overload detection, 16 preset speed, Auto-run, Acc/Dec
. switch(2 stages), Main/Alt run command select, Main/Alt
Main features
frequency command select, PID control, Torque boost, V/F
start frequency, Fault reset, Fire mode, Multi-Pump function.
Parameter, Paramete value, Frequency, Line speed, DC
LED display voltage, Output Yoltage, Output cgrrent, PID feedbagk, Input
Display and output terminal status, Heat sink temperature, Firmware
version, Fault list.
LED status indicator Run, Stop, Forward, Reverse and etc.
Overload protection (OL1) Electrical overload protection curve
) H.D mode : 150% for 60s (200% for 2s)
Overload protection (OL2) N.D mode : 120% for 60s
200V Class : DC bus voltage higher than 410Vdc
Over voltage .
400V Class : DC bus voltage higher than 820Vdc
Under Voltage 200V Class : DC bus voltage lower than 190V
. 400V Class : DC bus voltage lower than 380V
Protective
K Momentary Power Loss
Functions Inverter auto-restart after a momentary power loss

Stall Prevention

Stall prevention for acceleration/deceleration operation

Short-circuit output terminal

Electronic circuit protection

Grounding Fault

Electronic circuit protection

Other protection features

Protection for overheating of heat sink, Fault output, Reverse
prohibit, Prohibit for direct start after power up and error
recovery, Parameter lock up, STO (Safety Torque Off).

3-31




Built-in RS485 communication for one to one or one to many.
Built-in BACnhet communication for building control.

(Ex : Fire protection system, Air conditioning system,
Monitoring system and Access control system)

Communication control

IP20/NEMAL type
Operating temperature -10~50°C(without sticker or upper dust cover)
-10~40°C(with sticker or upper dust cover)
Storage temperature -20~60°C
. 95% RH or less (no condensation)
Humidity
Environment (FO”OW IEC60068-2-78 Standard)

Frequency : 10Hz to 150Hz and return to 10Hz
Amplitude : 0.3mm (10Hz to 50Hz)

Vibration .
Acceleration : 2G (50Hz to 150Hz)
(According to IEC60068-2-6 standard)
Enclosure IP20/NEMA1

3.4.3 De-rating curve

The curves are showing the applicable output current de-rate due to setting of carrier frequency and the
ambient operating temperatures of 40 and 50 degrees.
» When the carrier frequency under than 10KHz, ambient temperature will not effect rated current.
» When the carrier frequency higher than 10KHz :
If the ambient temperature is under 40°C, inverter can output 100% rated current on 16KHz.
If the ambient temperature is under 50°C, inverter only can output 85% rated current on 16KHz.
> Itisrequired to derate 1.5% of output current at each additional degrees once the ambient
inverter is higher than 50 degrees.

——————————————— De-rating curve of 40°C ambient temperature
......................... De-rating curve of 50°C ambient temperature

Frame 1/2/3/4 (Single phase/Three phase 200V 2HP, Three phase200V 0.5~2HP/5HP~20HP)

Rated Current(In)
100% = = =— — ——

90% ~
85%

70%

60%

50%

2 4 6 8 10 12 14 16
Carrier Frequency(KHz)
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Frame2 (Three phase 200V 3HP)

Rated Current(In)
100% 1= = =— — ——

90% ~
81%

70%

60%

50%

2 4 6 8§ 10 12 14
Carrier Frequency(KHz)

Frane 5/6 (Three 200V 25HP)

Rated Current(In)
ND | — ™~
100% HD N
90% HD N

80% HD
70%

60%

50%

16

0 2 4 6 8 10 12
Carrier Frequency(KHz)

Frame 5/6 (Three phase 200V 30HP - 40HP)

Rated Current(In)
ND ™ T
100% HD ~
90% HD ~
80% HD >
70%

60%

50%

2 45 6 8 10 12
Carrier Frequency(KHz)
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Frame 1/2/3 (Three phase 400V 1HP~5HP, 10HP, 20HP~25HP)

Rated Current(In)
100% 1= = =— — —— ~

90% ~
85%

70%

60%

50%
2 4 6 8 10 12 14 16

Carrier Frequency(KHz)

Frame 3 (Three phase 400V 8HP)

Rated Current(In)
100% 1= = =— — —— ~

90% ~
83%

70%

60%

50%
2 4 6 8 10 12 14 16

Carrier Frequency(KHz)

Frame 3 (Three phase 400V 15HP)

Rated Current(In)
100% 1= = =— — —— ~

90% ~
80%

70%

60%

50%
2 4 6 8 10 12 14 16

Carrier Frequency(KHz)
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Frame 5 (Three phase 400V 30HP)

Rated Current(In)
ND | ™ ~
100% HD

90% HD ~
82% HD

70%

60%

50%

0 2 4 6 8 10 12 14 16
Carrier Frequency(KHz)

Frame 6 (Three phase 400V 40HP~50HP)

Rated Current(In)
ND ™ T

100% HD ~

90% HD ~

80% HD s
70%

60%

50%

0 2 45 6 8 10 12
Carrier Frequency(KHz)

Frame 6 (Three phase 400V 60HP~75HP)

Rated Current(In)
ND — —
100% HD

—

90% HD AN

80% HD N
70% HD

60%

50%

2 4 5 6 8 10
Carrier Frequency(KHz)
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3.4.4 Capacitor Reforming Guide After Long Storage

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

Storage

) Procedure to re-apply voltage
time pply g

<lyear Apply rated voltage of inverter in the normal way

Between | Apply rated voltage of inverter(Notel) to the product for one hour before using the
1-2 years | inverter

Use a variable AC power supply to
1. Connecting 25% rated voltage of inverter for 30 minutes.
2. Connecting 50% rated voltage of inverter for 30 minutes.
3. Connecting 75% rated voltage of inverter for 30 minutes.
4. Connecting 100% rated voltage of inverter for 210 minutes.
Once the procedures completed, inverter just can be used normally

>2 years

Notel : Please refer the rated voltage according to model label of inverter
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3.5 Standard Wiring

Braking resistor

R =

. i (*1)
Fast acting fuse é
_‘ P ?BR
NF_‘B MC t;(L) rF R + I Output ¥; Inductor motor
Main circuit power { —& >—M—i-s — 1 K] IM
— A —_ 1 E
I =
~ Forward/stop —o% ©
- Ground @h
Reverse/stop ¢ @ =
)

= =
nc_) sS4 %- JP1 CON2 Pin1: Data+
e Multi-speed 2 [ | Pin2: Data-
,6, A P -§ PNP RS485 i P!n3: Data+
g 4 S5 | = Pin4: RXDO0
«Q E— Pin5: TXDO

Reset S6 Pin1 Pin8 E::g 5D\£/ita-

Pin8: GND
T COM (Common point for NPN input)
N +24\/ (Common point for PNP input) R1A

1E
Connection of shielding wire Relay output
 250VAC, 1A
7N 30VDC, 1A
, , ‘5 SF1/SF2
Functional safety input — b Al Al2
(STO) ( . 2) 1 ) SG V (Default) \Y
- JP2 JP3 -
| | (Default)
Frequency reference AV1 AV2 S(+) RS485/MODBUS
(10K ohm or PID input) o~ + S(-)
— 10V  (Power of analog input)
1
1
1 Al1  (Multi-function analog input 1) AO( !
1 |
] 1 1
=10V/0-2 nj A : Al2  (Multi-function analog input 1) L
1 1
b ! . . C ] "
; AGND (Common terminal of analog signal) D v ) Frequency indicator
. o . DC 0-10V
Connection of shielding wire

. : Screened cable .IP Screened cable, Twisted pair

Terminal symbol @ Main circuit , © Control circuit
Remarkl

(*1) Models 200V 0.5-25HP and 400V 1-40HP with built-in braking transistor, braking transistor can be
connected directly between P and BR.

(*2) Safety input connector (SF/SG) should be shorted so that inverter outputs properly. When the safety
input is used, please be sure to remove the short-pin between SF/SG.

(*3) The multi-function digital input terminals S1-S6 can be set to Sink(NPN) and Source(PNP) by JP1.
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3.6 Terminal description

3.6.1 Description of main circuit terminal

Terminal symbol | TM1 function description
L1(L) Single phase :  L1(L)/L3(N)
L2 Main power input, Single/Three phase :  L1(L)/L2/L3(N)
L3(N) Three phase :  L1/L2/L3
T1
T2 Inverter output, connect to U/V/W terminals of motor
T3
P Externally connected braking resistor
BR (Please see the braking resistors reference on chapter 6)
D Ground terminal

>  Main power terminal of Single phase 200V Class 0.5~1HP

LI(L) L2 L3(N) TL T2 T3

= N = S e -t EN == EEG = N =
»
Frd

P BR

Notes : The screw on L2 terminal will be removed for single phase input supply models.

>  Main power terminal of Single/Three phase 200V Class 0.5~1HP and Three phase 400V Class
1~2HP.

LI(L) L2 L3(N) T1 T2 T3

S s B I N o I et B
L\
h—H ]
P BR
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>  Main power terminal of Single/Three phase 200V Class 2~3HP

L1(L) L2 L3(N) P BR T1 T2 T3

>  Main power terminal of Single/Three phase 200V Class 2~3HP, Three phase 200V Class 5HP and
Three phase 400V Class 3~5HP

L1(L) L2 L3(N) P BR T1 T2 T3

OROIOINORIORIGIONO

»  Main power terminal of Three phase 200V Class 7.5~20HP and Three phase 400V Class 7.5~20HP

L1(L) L2 L3(N) P BR T1 T2 T3
B | @

»  Main power terminal of Three phase 200V Class 25HP and Three phase 400V Class 30HP

B0 i oo e oo | om e e

R/Li Si2 T/s © B1P B2 UM Vi Wi

-

o5 ] [

»  Main power terminal of Three phase 200V Class 30~40HP and Three phase 400V Class 40~75HP

]

T+
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3.6.2 Description of control circuit terminal

Type Terminal Function Signal level
S1 24 VDC, 8 mA photocoupler
S2 isolation. (The max. input
Digital S3 Please refer to group3 (digital input functions) for | voltage is 30 Vdc, input
Input S4 default setting and setting range. resistance is 4.3kQ))
S5 High Logic: 13V
S6 Low Logic: 10V
R1A Normal Open
Relay Eig ch(lamzlncézsast ZLetapsftrfiffittizr?sr)ofifzgﬁal 250VAC/IA
Output . . (30VDC/1A)
R2A Normal Open setting and setting range.
R2B
24Vdc 24V Common point of PNP input (JP1 switch to PNP) +15%
Supply COM Common point of NPN input (JP1 switch to NPN) (max output current is 60mA)
10V Built-in power for external potentiometer 10V (max current is 20mA)
AIl/AV1 Muilti-analog input 1 (0-10V/0-20mA) : Resistance for voltage input
(Please use JP2 to select voltage or current input) . .
Analog , X is 153KQ; for current input
Input | ALZ/AV2 Multi-analog input 2 (0-10V/0-20mA) . i< 5000
(Please use JP3 to select voltage or current input)
AGND | Analog input common point. ----
@ Ground terminal. -=--
Analog AO Analog output terminal. 0-10V,(max current is 2mA)
Output AGND | Analog input common point. ----
STO SF1,SF2 | Safety switch, the output voltage of inverter will
Terminal SG be cut off when the terminal switches on. 24V for SF1/SF2
RS485 5(+) RS485/MODBUS (Baud rate setting 9600~38400) Differential input and output
Modbus S(-)

Control terminal :

R2A

R2B

R1A | R1B | R1C S1 | S3 | S5

24V

AIl | AI2

S(+)

SF1| SG | SF2 |COM| S2 | S4 | S6

S(-)

AGND

10v | AO
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Jumper function description

Jumper Symbol Function Signal reference Note
Ol1
Oll2 NPN input
O |3
NPN/PNP '
JP1 Factory default setting
selectable
O |1
O112 PNP input
Oll3
Ot _ _
e 0 20mA/4' 20mA
ONE Analog signal Set parameter
External signal type 00-05/00-06 to 2 or 3
JP2 /JP3 g P / ,
selection (External analog input) to
8 ; 0/2-10V become effective
OIE Analog signal

3-41




3.7 Outline dimensions

> IP20 dimensions

200V Class single phase : 0.5HP~1HP
200V Class three phase : 2HP
400V Class three phase : 1HP~2HP

H1

Dimensions in mm (inch) Net Weight
Inverter Model .
w w1 w2 H H1 D E t Q in kg/(lbs)
90.6 80.5 80.5 164 153 1514 47 5
E510-2P5-5H (3.57) (3.17) (3.17) (6.46) (6.02) (5.96) (1.85) (0.19) M4 16/3.5)
90.6 80.5 80.5 164 153 1514 47 5
E510-201-SH M4 1.6/(3.5
(3.57) (3.17) (3.17) (6.46) (6.02) (5.96) (1.85) (0.19) /(3:5)
90.6 80.5 80.5 164 153 1514 47 5
E510-2P5-SH1F M4 1.7/(3.
>10-2P5-5 (3.57) (3.17) (3.17) (6.46) (6.02) (5.96) (1.85) (0.19) /38
) . ) 1514
E510-201-SH1F 906 80:5 80.5 164 153 47 > M4 1.7/(3.8)
(3.57) (3.17) (3.17) (6.46) (6.02) (5.96) (1.85) (0.19)
90.6 80.5 80.5 164 153 1514 47 5
E510-202-SH3 M4 1.7/(3.8
(3.57) (3.17) (3.17) (6.46) (6.02) (5.96) (1.85) (0.19) /38)
90.6 80.5 80.5 164 153 1514 47 5
E510-401-SH3 M4 1.7/(3.8
(3.57) (3.17) (3.17) (6.46) (6.02) (5.96) (1.85) (0.19) /38)
) . . 164 1 1514 47
E510-402-SH3 906 80:5 80.5 6 >3 > M4 1.7/(3.8)
(3.57) (3.17) (3.17) (6.46) (6.02) (5.96) (1.85) (0.19)
90.6 80.5 80.5 164 153 1514 47 5
E510-401-SH3F M4 1.7/(3.8
(3.57) (3.17) (3.17) (6.46) (6.02) (5.96) (1.85) (0.19) /38
90.6 80.5 80.5 164 153 1514 47 5
E510-402-SH3F M4 1.7/(3.8
(3.57) (3.17) (3.17) (6.46) (6.02) (5.96) (1.85) (0.19) /38)
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200V Class single/three phase : 2HP

400V Class three phase : 3~25HP
200V Class three phase : 3~20HP

T I
=
.
! 1
i
Dimensions in mm (inch) Net Weight
Inverter Model in
W | wi | w2 | H HL | H2 D D1 E t Q Kg/(Ibs)
128.7 118 118 1876 | 1776 | 1975 | 1524 | 1474 48.2 5
E510-202-SH M4 2.5/(5.5)
(5.07) | (4.65) | 4.65) | (7.39) | (6.99) | (7.78) (6) (5.8) 1.9) (0.19)
128.7 118 118 1876 | 1776 | 1975 | 1524 | 1474 48.2 5
E510-203-SH M4 2.5/(5.5)
(5.07) | (4.65) | 4.65) | (7.39) | (6.99) | (7.78) (6) (5.8) 1.9 (0.19)
128.7 118 118 1876 | 1776 | 1975 | 1524 | 1474 48.2 5
E510-202-SH1F M4 2.5/(5.5)
(5.07) | (4.65) | (4.65) | (7.39) | (6.99) | (7.78) (6) (5.8) (1.9 (0.19)
128.7 118 118 1876 | 1776 | 1975 | 1524 | 1474 48.2 5
E510-203-SH1F M4 2.5/(5.5)
(5.07) | (4.65) | (465) | (7.39) | (6.99) | (7.78) (6) (5.8) (1.9 (0.19)
128.7 118 118 1876 | 1776 | 1975 | 1524 | 1474 48.2 5
E510-205-SH3 M4 2.5/(5.5)
(5.07) | (4.65) | (4.65) | (7.39) | (6.99) | (7.78) (6) (5.8) (1.9 (0.19)
128.7 118 118 1876 | 1776 | 1975 | 1524 | 1474 48.2 5
E510-403-SH3 M4 2.5/(5.5)
(5.07) | (4.65) | 4.65) | (7.39) | (6.99) | (7.78) (6) (5.8) (1.9) (0.19)
128.7 118 118 1876 | 1776 | 1975 | 1524 | 1474 48.2 5
E510-405-SH3 M4 2.5/(5.5)
(5.07) | (4.65) | (4.65) | (7.39) | (6.99) | (7.78) (6) (5.8) 1.9) (0.19)
128.7 118 118 1876 | 1776 | 1975 | 1524 | 1474 48.2 5
E510-403-SH3F M4 2.5/(5.5)
(5.07) | (4.65) | 4.65) | (7.39) | (6.99) | (7.78) (6) (5.8) 1.9) (0.19)
128.7 118 118 1876 | 1776 | 1975 | 1524 | 1474 48.2 5
E510-405-SH3F M4 2.5/(5.5)
(5.07) | (4.65) | (4.65) | (7.39) | (6.99) | (7.78) (6) (5.8) (1.9) (0.19)
186.9 175 176 2609 | 249.8 273 2026 | 197.6 76.7 6.5
E510-208-SH3 M4 6.5/(14.3)
(7.36) | (6.89) | (6.93) | (10.27) | (9.83) | (10.75) | (7.98) | (7.78) | (3.02) | (0.26)
186.9 175 176 260.9 | 2498 273 202.6 | 197.6 76.7 6.5
E510-210-SH3 M4 6.5/(14.3)
(7.36) | (6.89) | (6.93) | (10.27) | (9.83) | (10.75) | (7.98) | (7.78) | (3.02) | (0.26)
186.9 175 176 260.9 | 2498 273 202.6 | 197.6 76.7 6.5
E510-408-SH3 M4 6.5/(14.3)
(7.36) | (6.89) | (6.93) | (10.27) | (9.83) | (10.75) | (7.98) | (7.78) | (3.02) | (0.26)
186.9 175 176 2609 | 249.8 273 202.6 | 197.6 76.7 6.5
E510-410-SH3 M4 6.5/(14.3)
(7.36) | (6.89) | (6.93) | (10.27)| (9.83) | (10.75) | (7.98) | (7.78) | (3.02) | (0.26)
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Dimensions in mm (inch) Net Weight
Inverter Model W w1 W2 H H1 H2 D D1 E t in
< Kg/(Ibs)
) 17 260. 249. 27 2026 | 197.6 76.7 6
E510-415-SH3 1869 175 6 60.9 98 3 6 65 M4 6.5/(14.3)
(7.36) | (6.89) | (6.93) | (10.27) | (9.83) | (10.75) | (7.98) | (7.78) | (3.02) | (0.26)
) 17 260. 249. 27 202.6 | 197.6 76.7 6
E510-408-SH3F 1869 175 6 60.9 98 3 6 65 M4 6.7/(14.8)
(7.36) | (6.89) | (6.93) | (10.27) | (9.83) | (10.75) | (7.98) | (7.78) | (3.02) | (0.26)
) : . 202.6 | 1976 : .5
E510-410-SH3F 186.9 175 176 2609 [ 249.8 273 76.7 6 M4 6.7/(14.8)
(7.36) | (6.89) | (6.93) [(10.27)| (9.83) | (10.75) | (7.98) | (7.78) | (3.02) | (0.26)
. ! . 2026 | 1976 | 76.7 6.5
E510-415-SH3F 186.9 175 176 260.9 | 249.8 273 M4 6.7/(14.8)
(7.36) | (6.89) | (6.93) [(10.27)| (9.83) | (10.75) | (7.98) | (7.78) | (3.02) | (0.26)
224.6 207 207 321.6 | 3035 | 3309 | 206.1 | 2011 94 8
E510-215-SH3 M5 10.1/(22.3)
(8.84) | (8.15) | (8.15) | (12.66) | (11.95) | (13.03) | (8.11) | (7.92) (3.7) (0.31)
224.6 207 207 321.6 | 3035 | 3309 | 206.1 | 2011 94 8
E510-220-SH3 M5 10.4/(22.9)
(8.84) | (8.15) | (8.15) | (12.66) | (11.95) | (13.03) | (8.11) | (7.92) (3.7) (0.31)
224.6 207 207 321.6 | 3035 | 3309 | 2061 | 2011 94 8
E510-420-SH3 M5 10.5/(23.2)
(8.84) | (8.15) | (8.15) | (12.66) | (11.95) | (13.03) | (8.11) | (7.92) (3.7) (0.31)
. 207 207 21. . . 206.1 | 201.1 4
E510-425-SH3 2246 0 0 3216 | 3035 1 3309 X 8 M5 10.5/(23.2)
(8.84) | (8.15) | (8.15) | (12.66) | (11.95) | (13.03) | (8.11) | (7.92) (3.7) (0.31)
200V Class three phase : 25HP
400V Class three phase : 30HP
I i I|| I“L,,l i
_
| |
Inverter Dimensions in mm (inch) Net Weight
in
Model w wi | w2 H H1 D D1 t Q Kg/(lbs)
2 24 24 4 238.2 233.2 1.6
E510-225-SH3 65 > > 360 340 M8 10/(22.1)
(10.43) | (9.65) (9.65) | (14.17) | (13.39) | (9.38) (9.18) (0.06)
2 24 24 4 238.2 233.2 16
E510-430-SH3 65 > > 360 340 M8 10/(22.1)
(10.43) | (9.65) (9.65) | (14.17) | (13.39) | (9.38) (9.18) (0.06)
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200V Class three phase : 30~40HP
400V Class three phase : 40~75HP

W1

ol

o ©
- [E]‘ ®
= ' =0
- ]
@ O
1 @ :
- v‘Lz - {
Inverter Dimensions in mm (inch) Net Weight
in
Model W w1 w2 H H1 D t Q Kg/(Ibs)
' 269.8 3
E510-230-SH3 2865 220 220 °25 205 3 M8 24/(66.1)
(11.28) (8.66) (8.66) (20.67) (19.88) (10.62) (0.13)
) 22 2 269.8 .
E510-240-SH3 2865 220 0 °23 205 33 M8 24/(66.1)
(11.28) (8.66) (8.66) (20.67) (19.88) (10.62) (0.13)
286. 22 22 2 269.8 33
E510-440-SH3 86.5 0 0 °25 205 M8 24/(66.1)
(11.28) (8.66) (8.66) (20.67) (19.88) (10.62) (0.13)
286.5 220 220 525 505 269.8 33
E510-450-SH3 M8 24/(66.1)
(11.28) (8.66) (8.66) (20.67) (19.88) (10.62) (0.13)
286. 22 22 2 269.8 .
E510-460-SH3 86.5 0 0 °25 205 33 M8 24/(66.1)
(11.28) (8.66) (8.66) (20.67) (19.88) (10.62) (0.13)
269.8 .
E510-475-SH3 286.5 220 220 525 505 33 M8 24/(66.1)
(11.28) (8.66) (8.66) (20.67) (19.88) (10.62) (0.13)
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> NEMA 1 dimensions

200V Class single phase : 0.5~1HP
400V Class three phase : 1~2HP

200V Class three phase : 2HP

H1

10013
@
:

1PH-220V-0.TERW

i
ea mianieal bk spualien.

X =

E1

Dimensions in mm (inch) Net
Inverter Model Weight in
W W1 H H1l D E E1l t Q
Kg/(Ibs)
1514
E510-2P5-SH 90.6 80.5 186.2 189.2 47 120.5 5 M4 18/39)
(3.57) (3.17) (7.33) (7.45) (5.96) (1.85) 4.74) (0.19)
1514
E510-201-SH 90.6 80.5 186.2 189.2 47 120.5 5 M4 1.8/39)
(3.57) (3.17) (7.33) (7.45) (5.96) (1.85) (4.74) (0.19)
1514
E510-2P5-SH1F 90.6 80.5 186.2 189.2 47 120.5 5 M4 1.9/4.2)
(3.57) (3.17) (7.33) (7.45) (5.96) (1.85) (4.74) (0.19)
1514
E510-201-SH1F 90.6 80.5 186.2 189.2 47 120.5 5 M4 1.9/4.2)
(3.57) (3.17) (7.33) (7.45) (5.96) (1.85) (4.74) (0.19)
1514
E510-202-SH3 90.6 80.5 186.2 189.2 47 120.5 5 M4 1.9/4.2)
(3.57) (3.17) (7.33) (7.45) (5.96) (1.85) 4.74) (0.19)
1514
E510-401-SH3 90.6 80.5 186.2 189.2 47 120.5 5 M4 1.9/4.2)
(3.57) (3.17) (7.33) (7.45) (5.96) (1.85) 4.74) (0.19)
1514
E510-402-SH3 90.6 80.5 186.2 189.2 47 120.5 5 M4 1.9/4.2)
(3.57) (3.17) (7.33) (7.45) (5.96) (1.85) 4.74) (0.19)
1514
E510-401-SH3F 90.6 80.5 186.2 189.2 47 120.5 5 M4 1.9/4.2)
(3.57) (3.17) (7.33) (7.45) (5.96) (1.85) (4.74) (0.19)
1514
E510-402-SH3F 90.6 80.5 186.2 189.2 47 120.5 5 M4 1.9/4.2)
(3.57) (3.17) (7.33) (7.45) (5.96) (1.85) (4.74) (0.19)
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200V Class single phase/three phase : 2HP
400V Class three phase : 3~25HP

200V Class three phase : 3~20HP

H1

/-

DO|=
©©
@

D1

Dimensions in mm (inch) Net
Inverter Model Weight in
W w1 H H1l D D1 E El t Q
kg/(Ibs)
1524 1474 M4
E510-202-SH 128.7 118 210.6 2136 48.2 1211 5 27/(5.9)
(5.06) (4.65) (8.29) (8.41) (6) (5.8) (1.9 4.77) (0.19)
1524 1474 M4
E510-203-SH 128.7 118 210.6 2136 48.2 1211 5 27/(5.9)
(5.06) (4.65) (8.29) (8.41) (6) (5.8) (1.9 4.77) (0.19)
. . . 1524 1474 . . M4
E510-202-SH1F 128.7 118 210.6 2136 48.2 1211 5 28/(6.2)
(5.06) (4.65) (8.29) (8.41) (6) (5.8) (1.9 4.77) (0.19)
) ) ) 1524 1474 . ) M4
E510-203-SH1F 128.7 118 210.6 2136 48.2 1211 5 28/(6.2)
(5.06) (4.65) (8.29) (8.41) (6) (5.8) (1.9 4.77) (0.19)
: ) ) 1524 1474 . ) M4
E510-205-SH3 128.7 118 210.6 2136 48.2 1211 5 28/(6.2)
(5.06) (4.65) (8.29) (8.41) (6) (5.8) (1.9 4.77) (0.19)
: ) ) 1524 1474 . ) M4
E510-403-SH3 128.7 118 210.6 2136 48.2 1211 5 28/(6.2)
(5.06) (4.65) (8.29) (8.41) (6) (5.8) (1.9) @4.77) (0.19)
1524 1474 M4
E510-405-SH3 128.7 118 210.6 2136 48.2 1211 5 28/(6.2)
(5.06) (4.65) (8.29) (8.41) (6) (5.8) (1.9 4.77) (0.19)
1524 1474 M4
E510-403-SH3E 128.7 118 210.6 2136 48.2 1211 5 28/(6.2)
(5.06) (4.65) (8.29) (8.41) (6) (5.8) (1.9 4.77) (0.19)
. . . 1524 1474 . . M4
E510-405-SH3F 128.7 118 210.6 2136 48.2 1211 5 28/(6.2)
(5.06) (4.65) (8.29) (8.41) (6) (5.8) (1.9 4.77) (0.19)
) . 202.6 197.6 ) . .
E510-208-SH3 186.9 175 291 293.5 76.7 170.6 6.5 1 6.9/(152)
(7.36) (6.89) | (11.47) | (11.56) | (7.98) (7.78) (3.02) (6.72) (0.26)
) . 202.6 197.6 ; : .
E510-210-SH3 186.9 175 291 293.5 76.7 170.6 6.5 i 6.9/(152)
(7.36) (6.89) | (11.47) | (11.56) | (7.98) (7.78) (3.02) (6.72) (0.26)
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Dimensions in mm (inch) Net
Inverter Model Weight in
w w1 H H1 D D1 E El t Q
kg/(Ibs)
] . 202.6 197.6 76.7 170. .
E510-408-SH3 1869 175 291 2935 6 06 6> M4 6.9/(15.2)
(7.36) (6.89) | (11.47) | (11.56) | (7.98) (7.78) (3.02) (6.72) (0.26)
186.9 175 291 2935 202.6 197.6 76.7 170.6 6.5
E510-410-SH3 M4 6.9/(15.2)
(7.36) (6.89) | (11.47) | (11.56) | (7.98) (7.78) (3.02) (6.72) (0.26)
. 202.6 197.6 : : .
E510-415-SH3 186.9 175 291 2935 76.7 170.6 6.5 0 6.9/(15.2)
(7.36) (6.89) | (11.47) | (11.56) | (7.98) (7.78) (3.02) (6.72) (0.26)
. 202.6 197.6 : : .
E510-408-SH3F 186.9 175 291 2935 76.7 170.6 6.5 1 71/(157)
(7.36) (6.89) | (11.47) | (11.56) | (7.98) (7.78) (3.02) (6.72) (0.26)
202.6 197.6 ; : .
E510-410-SH3F 186.9 175 291 2935 76.7 170.6 6.5 1 71/157)
(7.36) (6.89) | (11.47) | (11.56) | (7.98) (7.78) (3.02) (6.72) (0.26)
) . 202.6 197.6 76.7 170. .
E510-415-SH3F 1869 175 291 2935 6 06 65 M4 7.1/(15.7)
(7.36) (6.89) | (11.47) | (11.56) | (7.98) (7.78) (3.02) (6.72) (0.26)
224.6 207 3583 363.3 206.1 201.1 94 174 8
E510-215-SH3 M4 10.5/(23.2)
(8.84) (8.15) (14.1) (14.3) (8.11) (7.92) (3.7) (6.85) (0.31)
224. 207 ) ) 206.1 201.1 94 174 8
E510-220-SH3 6 0 3583 3633 M4 10.5/(23.2)
(8.84) (8.15) (14.1) (14.3) (8.11) (7.92) (3.7) (6.85) (0.31)
224. 207 ) ) 206.1 201.1 4 174 8
E510-420-SH3 6 0 3583 3633 X M4 10.9/(24)
(8.84) (8.15) (14.1) (14.3) (8.11) (7.92) (3.7) (6.85) (0.31)
) : ) 206.1 201.1 8
E510-425-SH3 2246 207 358.3 363.3 94 174 M4 11/(243)
(8.84) | (8.15) | (14.1) | (143) | (811) | (7.92) (3.7) (6.85) | (0.31)
400V Class three phase : 20~30HP (built-in EMC filter)
"'] i
5
=]l
'} L] I i
= @ i
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Dimensions in mm (inch) Net
Inverter Model Weight in
W w1 H H1l D D1 E Q Kg/(Ibs)
235. 1 4 1. 267.1 262.1 2 237
E510-420-SH3F 356 80 00 3815 6 6 3 M6 13.8/(30.4)
(9.28) (7.09) | (15.75) | (15.02) | (10.52) | (10.32) | (2.44) (9.33) (0.16)
235. 1 4 1. 267.1 262.1 2 237
E510-425-SH3F 356 80 00 3815 6 6 3 M6 13.8/(30.4)
(9.28) (7.09) | (15.75) | (15.02) | (10.52) | (10.32) | (2.44) (9.33) (0.16)
318.2
E510-430-SH3F 269 230 462 440 313.2 80 267.6 M8 13.8/(30.4)
(10.59) | (9.05) | (18.19) | (17.32) | (12.53) | (12.33) | (3.15) | (10.54) | (0.16)
400V Class three phase : 40~75HP (built-in EMC filter)
- W -
- w1 -
o}
i i
i O j[ o
o1 lo
1 ]
T I 1® ° I
o o | |
1 ] o
L nJ . s SRR
e W2 -
Dimensions in mm (inch) Net
Weight
Inverter Model in k
w w1 w2 H H1 D E E1 t Q nxg
(Ibs)
369.8
E510-440-SH3F 288.9 220 220 652 620 90 3311 4 M8 359
(11.37) (8.66) (8.66) (25.67) | (24.41) | (14.56) (3.54) (13.04) (0.16) (80)
E510-450-SH3F 288.9 220 220 652 620 369.8 90 3311 4 M8 35.9
(11.37) (8.66) (8.66) (25.67) | (24.41) | (14.56) (3.54) (13.04) (0.16) (80)
369.8
E510-460-SH3F 288.9 220 220 652 620 90 3311 4 M8 359
(11.37) (8.66) (8.66) (25.67) | (24.41) | (14.56) (3.54) (13.04) (0.16) (80)
E510-475-SH3F 288.9 220 220 652 620 369.8 90 3311 4 M8 40.9
(11.37) (8.66) (8.66) (25.67) | (24.41) | (14.56) (3.54) (13.04) (0.16) (90)
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3.8 EMC filter disconnection

EMC filter may be disconnected :

Inverter drives with built-in EMC filter are not suitable for connection to certain type of supply
systems, such as listed below; in these cases the RFI filter can be disabled.

In all such cases consult your local electrical standards requirements.

IT type supply systems (ungrounded) & certain supply systems for medical equipment.

For ungrounded supply systems If the filter is not disconnected the supply system becomes
connected to Earth through the Y capacitors on the filter circuit. This could result in danger
and damage to the Drive.

Disconnection steps :

(1) Remove the front cover.
(2) Loosen the screw.

(3) Remove the metal link.
(4) Tighten the screw.

Note : Disconnecting the EMC filter link will disable the filter function, please consult your
local EMC standards requirement.
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3.9 The dimension and installation of operator panel

3.9.1 Description of dimension and installation
(IP20/NEMA1) The operator panel has a LED display and can be removed for remote
installation. Installation and dimension information are as follows :

> Dimension

i | . M3

e e e

88
100
i

o1 o o) s
&) @ |

71 149

16

> Surface installation diagram

5
<Ly,
T~ g
ki S — -
& ®
~ g Here is the slot to connect the line of RJ45
’a
- ~
/\\
~
E
!
o
s8]
~d
A
\ Use M3 screw to secure the
A%

operator panel to the
mounting surface.
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3.9.2 Description of protective cover

For remote installation of the operator panel, to avoid ingress of dust, use the supplied protective

cover.

Stepl:Loosen the four screws of the operator Step2 : Take out the operator panel
panel

1PH-220/-0.75KW

or S miuina e npecing

A\ DANGER
Gutof mgover andvars

Here is the bottom
of the slot

Here is the ligulate
structure

N L —— )

T

Y I
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Chapter 4 Software Index

4.1 Keypad description

4.1.1 Operator panel functions

Hz/RPFM FWD REV FUN

EIRN
READ

<
RESE1| W I ENTER

$RUN @ sSTOP

( 8 bottons )

Type Item Functions
Main digital Frequency Display, Parameter, voltage, Current, Temperature,
displays Fault messages.
Hz/RPM : ON, when the frequency or line speed is
displayed. OFF, when parameters are displayed.
Digital display FWD : ON, while the inverter is running forward, flashes
& LEDs LED Status while stépplng. . .
REV : ON, while the inverter is running reverse, flashes
while stopping.
FUN : ON, when parameters are displayed. OFF, when
the frequency is displayed.
Variable Resistor FREQ SET Used to set the frequency
RUN Run at the set frequency.
STOP Decelerate or Coast to Stop.
A Increment parameter number and preset Values.
v Decrement parameter number and preset Values.
FWD/REV FWD : Forward Run
, (Dual function keys)| REV : Reverse Run
Function keys , . .
DSP/FUN DSP : Switch between available displays

(Dual function keys)

FUN : Used to examine the parameter content

</ RESET
(Dual function keys)

< (Left Shift) : Changing the parameters or parameter
Values
RESET : Use to Reset alarms or resettable faults

READ/ENTER
(Dual function keys)

Used to display the preset Value of parameters and for saving

the changed parameter Values.
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4.1.2 Dgital display description

Alpha numerical display format

Digit LED Letter LED Letter LED Symbol LED
0 ::" A :-" L ,'_ Y '-:
1 : B :_-, n (K] -
2 ,_-' C :: o ::" 1
3 --" D L-" P :-' _ -
4 '-,' E E q '-"

5 5 F :- r )y
IR S«
8 :--" I " u | K]
9 '_-',' sl oy

Digital tube lights flashing instructions

Actual output frequency

Set frequency

Digits are lit Continually

Preset digits flashing

Selected digit flashing

0009 0e
{ Iy IJ

4YVYVY,

{**rnr

’J

i

\/ 2

;;1:
000

11
(Ll
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LED display examples

Display Description
(L-, 'j I: ’-' ,-' In stop mode shows the set frequency
!;’ ’;’ _'.'_' ‘_’ In run mode shows the actual output frequency
T _ 070
!-‘ ’.’ L‘ ') Selected Parameter
0 |
!-—' ,-—' ’;,;' ’-') Parameter Value
!:":' :-"'-, } Output Voltage
DRI |
!-—',;' '. ;";') Output Current in Amps
13 0
,-' -' 'L’ ,-') DC Bus voltage
K
!-' ‘- ' L J Temperature
:-":-,':-" - o PID feedback Value, based on setting value of 12-01
:- ,- '- ', Error display, please refer the contents in chapter 5
:-',:-":-"::' Analogue Current / Voltage AIl / AI2 . Range ( 0~100%)
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LED status description

LED indicator light status LED indicator flashing status
Frequency / Line
d y et ON while displaying frequency or linear speed
speed Indicator Hz/RPM
ON while not \/
Menu mode a displaying ‘.) Flashing while fire
indicator FUN frequency or line FUN mode enabled
speed
: . ‘v’ Flashing while
FWD indicator Fm) ]Ez)l:lwv;/?(;le running [ stopped in
FWD Forward mode.
. . N\ ¢ Flashing while
REV indicator Ig/ 2!\\/Ievrvskgle running [ stopped in
REV Reverse mode

4.1.3 LED display setup

On power up, digital display screens will be shown below.

i DSP/FUN

4YVYVYY, 4YVYVY,
2T ) e (s o) S
DRI, L0l 00t s |00

I |

Power supply Frequency

User selectable display formats :

Parameter

12- 00 Display mode

0O 0 00 O

High Low
Range
(0] : Display display
{3] : DCvoltage

{6] : All inputvalue

[1] : Output current

(4] : Temperature (5]
(7] : A2 input value (8]

Each of the 5 digis can be set to any of the selections below from 0~8.

(2] : Output voltage
: PID feedback

: Counter Value

The highest bit of 12-00 sets the power on the display, other bits set the selected display from range

0-7, as the liste above.
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Examplel : Set parameter 12- 00= [10000] to obtain display format shown below.

AYYVYY, \

307 e I T _ 0T
Lot LI AU W
Display : Power supply Output current Parameter
REALA
\ T T
LI L

Set frequency

Example 2. Set parameter 12- 00= [12345] to obtain the display format shown below

[n :u_u_‘u'] [n a1 l]

LR /R X LU

Heat sink -
temperaturé® A';/w DSP/FUN DCvoltage < 3>

‘IxInInlx, Y InIxlx)

L0 RN R YN
AYYVY, feodonck”5” Beprn] | Outputyotage
30 Ssecle T Ko _ 0
Lo Ot N RO R

Display : power supply Parameter

Output current < 1>

SN AAANETT
\ 1
LU

Set frequency

Increment/ Decrement key functions :

"Akey" / "Vkey" :

Short tme press [N O R O B

Long time press

N

o |

Quick pressing of these kwys will increment or decrement the selected digit by one. Extended pressing
will increment or decrement the selected digit continuously.
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4.1.4 Example of keypad operation

Example 1 : Modifying parameters

[: ": :,-':": :} Frequency display
| Short press DSP/FUN once
Ay Short press A2 Short press 2 \/g
I _ 07 (|</RESETonce ) )T) _ ITf </ RESETonce )50 _ 071
L_l T l} {u LTl Lol " c}
[ Short press
AVp shortpres AVp ShonEres l R\

T e Aonce [50TITI0TT f|leonce (0T _ 01 0
DX Ot o Lot " s

Short press
DATA/ENTER
oéce 4Yp Short press '\

T e s DSP/FUN (o oy =
o [rrmrrt 1) once :u:_:c{
OO0 “’L_u_u_n_u_} L

e
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Example 2 : Modifying the frequency from keypad in run and stop modes

Modify frequency in stopping
4YVYVY,

]
X X

Power supply
3sec later
4YVYVYY,
C
Ot 000 t| Short
Set frequency display press A
once
\/

Modify frequency in operating
4YVYVY,

-1 0
L

Power supply

3sec later

YD1y
L L0

Set frequency display

Press RUN once

'\

I x| {I-I KOz
Press < / RESET Ot 1t

Ol 0t

once

—

/e
T
LU

Modify bit <unit>

Press < / RESET
once

[nncnw

Ot
Modify bit <ten>
Press </ RESET¢

once ‘V)
K rr
O

Modify bit <hundred>

Short press i
A once AN
IR
AL
Modify bit <hundred+1>

Press READ / ENTER
‘ v v v)once
O
L

Frequency setting complete

Modify bit <unit>

Press A p—— -
T
OO L

once

Actual frequency

Press </ RESET¢
once

X\/ 2

Modify bit <unit>

Press </ RESET¢
once ‘V) . '
'-’ '-' ': '-' ,-' the bottoF.)n </EN$',
UL UL s ™

Modify bit <ten>

Press < / RESET¢
once

o\
OIS
MUJUUJ

Modify bit <hundred>

seconds later

Short press
A once A /S
Oz
L0
Modify bit <hundred+1>
Press READ / ENTER

O 0T
OO0l

Actual frequency
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4.1.5 Operation control

‘ « RO

5478t0p—>§ Actual §<—Stop7
| ! ouptut ‘
frequency

Power || RE || t\wb| | Run REV| | FWD| | Stop
on Vv i !
N\/3 I\/ \/3
FWD ° O | e ° O ° °
LED FWD | FWD| FWD FWD FWD FWD FWD
N/
REV O [ ) O O o O O
LED REV | REV| REV REV REV REV REV
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4.1.6 LCD keypad

LCD display (JN5-OP-A0Q2) built-in internal memory can upload or download from one inverter to

another one, please refer the functions of LCD keypad.

LED indicators for inverter status

FAULT : LED on when a fault or alarm is active.

FWD : LED on when inverter is running or forward
REV : LED on when inverter is running or reverse
SEQ : LED on when run command is from the

external control or communication
REF : LED on when frequency reference command
is from external control or communication

Dse LCD display ( 8 lines x 25 letters)
o © Display the monitoring value and parameter setting
© Mode display (display on upper left of screen)

READ
ENTER Monitor : Displayed at drive mode
Group : Displayed at mode setting
PARA : Displayed at parameter setting mode
Edit : Displayed at edit or auto-tune mode

Function k I fer to LED keypad
Figure 4.1.6.1 LCD display unction keys (please refer to eypad)



4.1.7 Keypad menu structure

» Main menu

The E510s inverter parameters consists of four main modes. The DSP/FUN key is used to switch
between these modes. (Please refer Fig.4.1.7.1)

Power Up
v
Monitor Mode View inverter status, signals and fault data
A
DSP DSP
FUN
FUN v
Parameter Group Mode Assess to available parameter groups
READ A DSP
ENTER FUN
Parameter Group Mode Select parameter group
READ T _DSP
ENTER FUN
Y
Parameter Edit Mode Change parameter setting
l A
RUN DSP
FUN
Auto-tune Mode Auto-tune function of motor

Fig. 4.1.7.1 Parameter Group Structure

Notes :

>

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

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

In monitor mode inverter signals can be monitored such as output frequency, output current and
output voltage, etc...) as well as fault information and fault trace. See Fig.4.1.8.1.

Power ON

Group (o5 Monitor
00 Basic Func. ")

01 V/F Pattern. A

Freq Ref
12-16=005.00Hz
12-17=000.00Hz
12-18=0000.0A

02 Motor Parameter

Monitor

Fit Freq Ref
12-15=000.00Hz

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

Monitor
FIt DC Voltage
12-14=0000.0V
12-17=000.00Hz
12-18=0000.0A

Fig.4.1.8.1 Monitoring Mode
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4.1.9 Programming Mode

In programming mode inverter can be read or changed. Please refer Fig.4.1.9.1 -

Monitoring Mode

Monitor
Freq Ref
12-16=000.00Hz

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

Dsp
FON

Notes :

1)
)
3)
4)

DSP
FUN

Group
00 Basic Fun.

01 V/F Pattern

02 Motor Parameter

—— To parameters

Fig.4.1.9.1 Programming Mode

The parameters value can be changed from the edit screen with the function keys.
To save a parameter press the READ/ENTER key.

Refer to section 4.3 for parameter details.

Press the A (up) or ¥ (down) key to scroll parameter groups or parameter list.
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Parameter Group Parameter Parameter
Selection Mode Group Mode Edit Mode
sean S — Read  Edit 00-00
Group | PARA 00 P Control Method
00 Basic Fun. -00 Control Method | L — — — — — — ——
01 V/F Pattern «-}——| -01 Motor Direction - — 0V/F
02 Motor Parameter T 02 Run Source % \ (<00~>4) J
A v + A - S
ENTER Edit 00-01
PARA 0 ——®  Motor Direction
-00 Control Method | [ p T T T T T T
-01 Motor Direction - ?Oirir)ward
-02 Run Source Dsp_
FUN <0>
v R L2 ey
PARA 00 READ
-00 Control Method N 00-02
-01 Motor Direction Run Source
-02RunSource | @@ e ——
- 0 Digital Op
\ﬁ/ bsp. (Ul~4)
v é A FUN <l>
v O
I READ.
ENTER



l Parameter group setting

Parameter

A

Group GO01-01

Function name

__language __ o Setting value
0 English
(0~0§; ~ ] Setting ragne

<0> @

Factory setting

Fig.4.1.9.2 Parameter group setting

> Use A(up)/¥(down) key or <(left) key to change the parameter setting value, when you press
READ/ENTER key, setting value will be saved and then display will flash again after a few seconds.
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4.1.10 Auto-tune mode

In the auto-tune mode, motor parameters can be calculated ans set automatically based on the
selected control mode. See Fig.4.1.10.1 for keypad navigation -

Group
17 Auto-tuning

18 Slip Compen
19 Traverse Func.

A
ReAD
ENTER S
FUN
y Do (Edit 1700 : Pressll orl key to change the value. :
PARA 17 P Tune Mode Sel ———# . )
-01 Tune Mode Sel e —— — | Warning: Do not use “0”, Rotation Auto- :
-02 Motor Rated Power -— 0 Fiolanona\ | tune, when load is coupled with the
-03 Motor Rated Curr. Dsp. 0~2) |
FUN <0> | motor. |
T By [ Edi 1701 ) «qpp = 0.746KkW
PARA -
-01 Tune Mode Sel VMQIQ r_R_at_eq EOlNgr_
-02 Motor Rated Power - 5.50 KW
-03 Motor Rated Curr. bl Dsp (0.00 - 600.00)
FUN <5.50>
v ; ? A
7%% . o] Edit 17-02
-
-01 Tune Mode Sel » _ MotorSel |
-02 Motor Rated Power l—
¢ 00068 A
-03 Motor Rated Curr. Dpsp (0000.970009.2)

vy ta

Edit 17-10
Auto-tuning Run Autotuning ?

1 Enable
(071)

<0>

PARA
-08 Mtr No-Load Volt
-10 Auto-tuning Run
-11 Auto-tuning Err

17

RUN

Edit
Autotuning
>55555555555555
48.0Hz - 14.0A
(Rotational)

Tuning Tuni
uning
STOP
suciiessf fault

v \ 4 r
Edit Edit Edit
Autotuning Autotuning ATEO1
S>>5>>5>>5>>>>>
0.0Hz-0.0A 48.0Hz - 14.0A Motor Data Error
Aborted Successful Uncompleted

(pse)
FUN

Fig.4.1.10.1 Auto-tune Mode

Notes :

(1) Use the up and down keys to scroll though the auto-tuning parameter list. Depending on the selected control
mode in parameter 00-00, part of auto-tuning parameters will not be accessible.
(Refer to the Auto-tuning Group 17 parameters).

(2) After entering the motor nameplate rated output power (17-01), rated current (17-02), rated voltage (17-03),
rated frequency (17-04), rated speed (17-05) and number of motor poles (17-06), select the automatic tuning
mode and press the RUN key to perform the auto-tuning operation. When auto-tuning is successful the

calculated motor parameters will be saved into parameter group 02 (motor parameter).
(3) When inverter executes auto-tune function :

(@) (Rotational) will be displayed during rotational auto-tuning (17-00=0) and the motor will rotate

during auto-tuning. Ensure that it is safe to operate the motor before pressing the RUN key.
(b) (Stationary) will be displayed during stationary auto-tuning (17-00=1), the motor shaft does not rotate.
(©) (Rl Tuning) will be displayed during stationary auto-tuning (17-00=2), the motor shaft does not rotate.
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4)

(d) The RUN LED (in the upper left corner of the RUN key) will be lit during auto-tuning.

(e) The LCD display shows “>>>" or"Atund" during the auto-tuning process.

Press the STOP key on the keypad to abort the auto-tuning operation -

In case of an auto-tuning fault, a fault message and the uncompleted message are displayed on the keypad.
The RUN LED will be flashing and the motor will coast to stop. (Refer to section 10.4 for the Auto-tuning
Faults.) The auto-tuning fault can be cleared by pressing the RESET key after which the keypad displays the
auto-tuning mode again.

Upon successful completion of an auto-tune, the RUN LED will turn off. Press the DSP/FUN key to return to
the main menu to select the next operation. The auto-tuning procedure takes approximately 50 seconds.
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4.2 Parameters

Parameter group Group Name
Group 00 Basic Parameters
Group 01 V/F Control Parameters
Group 02 IM Motor Parameters
Group 03 External Digital Input and Output Parameters
Group 04 External Analog Input and Output Parameters
Group 05 Multi-Speed Parameters
Group 06 Automatic Program Operation Parameters
Group 07 Start /Stop Parameters
Group 08 Protection Parameters
Group 09 Communication Parameters
Group 10 PID Parameters
Group 11 Auxiliary Parameters
Group 12 Monitoring Parameters
Group 13 Maintenance Parameters
Group 14 PLC Parameters
Group 15 PLC Monitoring Parameters
Group 16 LCD Parameters
Group 17 Automatic Tuning Parameters
Group 18 Slip Compensation Parameters
Group 20 Speed Control Parameters
Group 21 Torque And Position Control Parameters
Group 22 PM Motor Parameters
Group 23 PM & HAVC
Parameter Attribute

*1 Parameters can be changed during run operation.

*2 Reserved

*3 Parameter will not reset to default during a factory reset (initialization).

*4 Read-only parameter

*5 Parameter will be displayed in being coupled with the option card.

*6 Parameter will be displayed only in LED keypad.

*7 Parameter will be displayed only in LCD keypad.

*8 When 13-08 setting is changed, the value will be also changed.
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Group 00 Basic Parameters

Control mode

Code Parameter Name Setting Range Default|Unit PM [Attribute
V/F | SLV
SLV
0 : V/F
00-00|Control Mode Selection 2 : SLV 0 - @) O @) *3
5 : PMSLV
Motor’ s Rotati 0:F d
00-01 .o or' s Rotation orwar 0 i o o o "
Direction 1 : Reverse
0 : Keypad
Main Run Command 1 : External Terminal (Control Circuit)
00-02 . _ 1 - O O @]
Source Selection 2 : Communication Control (RS-485)
3 : PLC
0 : Keypad
Alternative Run Command(l : External Terminal (Control Circuit)
00-03 . - 0 - O ) @)
Selection 2 : Communication Control (RS-485)
3 : PLC
0:F d/Stop-R St
Operation Modes For orward/Stop-Reverse/Stop
00-04 External Terminals 1 : Run/Stop- Reverse/Forward 0 - O O O
2 : 3 Wire Control Mode Run/Stop
0 : UP/DOWM of Keypad
1 : Potentiometer on Keypad
2 : Ext [ AI1 Analog Signal Input
Main Frequency xterna nalog !gna npu
3 : External AI2 Analog Signal Input
00-05|Command 2 - @) @] @)
. 4 : External Up/Down Frequency
Source Selection o .
5 : Communication Setting Frequency
6 : Reserved
7 : Pulse Input(*6)
0 : UP/DOWM of Keypad
1 : Potentiometer on Keypad
. 2 : External AIl Analog Signal Input
Alternative Frequency .
3 : External AI2 Analog Signal Input
00-06|Command Source 0 - o] ) @)
Selection 4 : External Up/Down Frequency
5 : Communication Setting Frequency
6 : Reserved
7 : Pulse Input(*6)
Main and Alternative 0 : Main or Alternative Frequency
00-07 [Frequency Command 1 : Main Frequency+ Alternative 0 - 0 0 0O
Modes Frequency
C icati
00-08| o meaton 0.00~599.00 000 |Hz| O | 0 | 0 | 4
Frequency Command
Frequency Command 0 : Disable
00-09 Save on Power Down 1 : Enable 0 i © © ©
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Group 00 Basic Parameters

Control mode

Code Parameter Name Setting Range Default|Unit PM [Attribute
V/F | SLV SLV
Initial Frequency 0 : by Current Frequency Command
00-10 Selection (keypad mode) 1 : by 0 Frequency Command 0 - O ) @)
2 : by 00-11
00-11[nitial Frequency Setpoint [0.00-599.00 50/60 | Hz| O O O *1
00-12|Frequency Upper Limit ~ [0.00-599.00 00 |Hz| O @) O
00-13|Frequency Lower Limit 0.00-599.00 00 [Hz| O O O
00-14|Acceleration Time 1 0.1~6000.0 * s O O @) *1
00-15|Deceleration Time 1 0.1~6000.0 * s O O O *1
00-16|Acceleration Time 2 0.1~6000.0 * s O O @) *1
00-17|Deceleration Time 2 0.1~6000.0 * s O O @) *1
00-18Jog Frequency 0.00~599.00 200 |Hz| O O O *1
00-19))og Acceleration Time 0.1~0600.0 * s @) O O *1
00-20og Deceleration Time 0.1~0600.0 * s @) O @) *1
00-21 |Acceleration Time 3 0.1~6000.0 * s ) X X *1
00-22 |Deceleration Time 3 0.1~6000.0 * s ) X X *1
00-23 |Acceleration Time 4 0.1~6000.0 * s @) X X *1
00-24 |Deceleration Time 4 0.1~6000.0 * s @) X X *1
00-26 [Emergency Stop Time 0.1~6000.0 5.0 s @) ) @)
HD/ND Mode 0 : HD (Heavy Duty Mode)
00-27 0 - O X X *3
(F5/F6 Only)(***) 1 : ND (Normal Duty Mode)
0 : English
00-34|Language 1 : Simplified Chinese 0 i 0 o o x7
2 : Traditional Chinese
3 : Turkish
00-35 Minimum Frequeny 0 : Alarm ' 0 i o o o
Detection 1 : Keep Running At Lower Frequency
0 : Disable
00-36 PID Lower Frequency (Lower Frequency of PID Sleep Mode) 0 - @) ) @)

Selection

1 : Enable (OHz of PID Sleep Mode)

If parameter 00-27 is set to ND mode, group 02 motor 1 parameter will automatically adjust to more

than 1 class of it.

Refer to the following attachment 1.

If parameter 00-27 is set to HD mode, group 02 motor 1 parameter will automatically adjust to the

same class of it.

It is suggested that parameter 00-27 be set first before motor performs auto-tuning because the parameter

will make the motor parameter automatically be changed.
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Group 01 V/F Control Parameters

Control mode

Code Parameter Name Setting Range Default | Unit PM |Attribute
V/F | SLV
SLV
01-00 [Volts/Hz Patterns 0~FF F - O X X *3
01-02[1@ximum Output Frequency off o _1qq 50.0/600{ Hz | o | o | x | 8
Motor 1
i 200V : 0.1~255.0 230.0
01-03 Maximum Output Voltage of v o X X *g
Motor 1 400V : 0.2~510.0 400.0
01-04 Middle Output Frequency 2 of 0.0~599.0 0.0 P X X
Motor 1
Middle Output Voltage 2 of ~ [200V : 0.0~255.0
1- . V X X *
01-05 Motor 1 400V : 0.0~510.0 00 © 8
01-06[1ddle Output Frequency 1 of 1 5 _1qq 2530 [Hz | o | x | x | 8
Motor 1
Middle Output Voltage 1 of ~ [200V : 0.0~255.0
01-07 KVA \ O X X *8
Motor 1 400V : 0.0~510.0
Mini Outout F ¢ V/F:| 1.3/15
01-08 ", 1AM PUPUEFTEQUENCY Ol 6 _599.0 sv:| 05/06 |Hz| o | o | O
Motor 1
PMSLV : 10.0
Minimum Output Voltage of  [200V : 0.0~255.0
01-09 KVA \ @) X X *8
Motor 1 400V : 0.0~510.0
01-10{Torque Compensation Gain ~ |0.0~2.0 0.5 - O X X *1
01-11 Selection of Torque 0 : Mode 0 (N.ormal) 0 i o X X
Compensation Mode 1 : Mode 1 (High Speed)
01-12|Base Frequency of Motor 1 4.8~599.0 50.0/60.0{ Hz | O O X *8
200V : 0.0~255.0 230.0
01-13 Base Output Voltage of v o X X *g
Motor 1 400V : 0.0~510.0 400.0
) 200V : 55.0~255.0 230.0
01-14[Input Voltage Setting \ O o) O *8
400V : 10.0~510.0 400.0
01-15|Torque Compensation Time  |0~10000 200 ms | O X X
01-16[V1&Ximum Output Frequency ofly ¢ 5qq. 500/600| Hz | O | x | x | =8
Motor 2
i 200V : 0.1~255.0 230.0
01-17 Maximum Output Voltage of v ! o X X *8
Motor 2 400V : 0.2~510.0 400.0
01-18 Middle Output Frequency 2 of 0.0~599.0 0.0 2 | o X X
Motor 2
Middle Output Voltage 2 of ~ [200V : 0.0~255.0
01-19 0.0 Vv @) X X
Motor 2 400V : 0.0~510.0
01-20 [Middle Output Frequency Lof |, ,_5qq 4 25/30 |Hz | 0 | x | x *8
Motor 2
Middle Output Voltage 1 of ~ [200V : 0.0~255.0 N
01-21 KVA \ @) X X 8
Motor 2 400V : 0.0~510.0
01-22 [Minimum Output Frequency ofly ,_5qq 4 13/15 | Hz | 0 | x | X
Motor 2
Minimum Output Voltage of  [200V: 0.0~255.0
01-23 KVA \ O X X *8
Motor 2 400V: 0.0~510.0
01-24|Base Frequency of Motor 2 4.8~599.0 50.0/60.0{ Hz | O X X *8
01-25 Base Output Voltage of 200V: 0.0~255.0 230.0 vl o X X .8
Motor 2 400V: 0.0~510.0 400.0
01-26|V/F Curve Selection of Motor 2 [0~FF F - @) X X *3
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Group 02 IM Motor Parameters

Control mode

Code Parameter Name Setting Range Default | Unit PM |Attribute
V/F | SLV
SLV
02-00 [No-Load Current of Motorl [0.01~600.00 KVA A (0] X X
Lower limit :
10% Inverter rated current (V/F)
02-01 [Rated Current of Motorl 25% Inverter rated current (SLV) KVA A (@] O X
Upper limit :
Based on inverter capacity
Rated Rotation Speed of
02-03 | o0 ROMHON SPEEAOT g 60000 kvA [RPM| O | O | x | 8
Motorl
200V: 50.0~240.0 230.0
02-04 [Rated Voltage of Motorl \ O O X *8
400V: 100.0~480.0 400.0
02-05 |Rated Power of Motorl 0.01~600.00 KVA kw| O o] X
02-06 [Rated Frequency of Motorl |4.8~599.0 50.0/60.0f Hz | O O X *8
02-07 [Poles of Motor 1 2~16(Even) 4 Poles| O (@] X
02-09 |Excitation Current of Motor 1|15%~70% of motor rated current KVA % X O X
02-10 |Core Saturation Coefficient 1 |L~100 KVA % X 0] X
Core Saturation
- ~ (o)
02-11 Coefficient 2 of Motor 1 1~100 KVA 7 X © X
Core Saturation
- ~ 0,
02-12 Coefficient 3 of Motor 1 80~300 KVA & X © X
02-13 |Core loss of Motor 1 0.0~15.0 KVA % (0] X X
02-15 Resistance Between Wires of 160000 KVA o o o X
Motor 1
Rotor Resist Gain of
02-16[ CrorresistanceBain oty 66 000 kvA || o | o | x
Motor 1
Leakage I f
02-17 |-63kage Inductance o 0.001~60.000 KvA [mH| o | o | x
Motor 1
200V : 50~240
02-19 [No-Load Volt f Motor 1 - V X 0] X *8
ortoad Voltage oTMOtOr 2 hnov - 100~480
02-20 [No-Load Current of Motor 2 {0.01~600.00 KVA A (0] X X
02-21 |Rated Current of Motor 2 10%~200% of inverter rated current KVA A 0 X X
Rated Rotati f
02-22 [R3ted Rotation Speed of ) 5 KVA [rRPM| O | x | X *8
Motor 2
200V : 50.0~240.0 230.0
02-23 [Rated Voltage of Motor 2 Vv @) X X *8
400V : 100.0~480.0 400.0
02-24 |Rated Power of Motor 2 0.01~600.00 KVA kw | O X X
02-25 [Rated Frequency of Motor 2 4.8~599.0 50.0/60.0{ Hz | O X X *8
02-26 [Poles of Motor 2 2~16(Even) 4 Poles] O X X
Resist bet Wi f
02-32 [ o2 > aNice DEREEN THTES 15 001~60.000 kA | Q| o | x | X
Motor 2
02-33 Proportion of Motor Leakage 0.1~15.0 KVA % X o X
[nductance
02-34 [Slip Frequency of Motor 0.10~20.00 KVA Hz | X O X
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Group 03 External Digital Input and Output Parameters

Code

Parameter Name

Setting Range

Default

Unit

Control mode

V/F

SLV

PM
SLV

Attribute

03-00

Multifunction Input
Terminal S1

: Forward/Stop Command

: Reverse/Stop Command

: Multi-Speed/Position Setting Command 0

: Multi-Speed/Position Setting Command 1

: Multi-Speed/Position Setting Command 2

: Multi-Speed/Position Setting Command 3

: Forward Jog Run Command

03-01

Multifunction Input
Terminal S2

: Reverse Jog Run Command

: UP Frequency Increasing Command

O[NP TWNTRL]O

: DOWN Frequency Decreasing Command

=
o

: Acceleration/ Deceleration Time Selection 2

==
=

: Inhibit Acceleration/ Deceleration Command

—
N

: Main/ Alternative Run Switch Function

—
w

: Main/ Alternative Frequency Switch Function

03-02

Multifunction Input
Terminal S3

—
N

: Emergency Stop (decelerate to zero and stop)

—
Ul

: External Baseblock Command

(rotation freely to stop)

16 :

PID Control Disable

17 :

Fault Reset

18 :

Auto Run Mode Enable

19

: Speed Search 1

20 :

Energy Saving (V/F only)

03-03

Multifunction Input
Terminal S5

21 :

Reset PID integral value to Zero

22 :

Counter Input

23

. Counter reset

24 -

PLC Input

25 :

Pulse-In width measure(S3)

26 :

Pulse-In frequency measure(S3)

03-04

Multifunction Input
Terminal S5

27

: Local/Romote selection

28 :

Remote mode selection

29 :

Jog Frequency Selection

33 :

DC Braking

03-05

Multifunction Input
Terminal S6

34 :

Speed Search 2

40 :

Switching between Motor 1/Motor 2

a7

: Fire mode

48 :

KEB Acceleration

57

: Forced Frequency Run

63

. Switch to Constant Pressure 2

65

: Short-circuit braking
66 :
68 :
69 :

PID Control Disable 2
External Fault
External Overload

17

OolO|0O|x|[O|O0|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O| O [O|jO|O|O|O|O|O|O|O|O|O|O|O|O|O

Ool0O|0O|x|O|O|x|O|O|O|O|O|O|O|O|O|O|O|O|O|Xx|O|O|O|O| O [O|JO|O|O|O|O|O|O|O|O|O|O|O|O|O

O|Oo|O|0|O|Ox|O|x|x[O|O|O|O|O|O|O|O|O|O|X|*<|O|O|O|] O |[O|lO|O|O|O|O|O|O|O|O|O|O|O|O|O
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Group 03 External Digital Input and Output Parameters

Code

Parameter Name

Setting Range

Default

Unit

Control mode

V/F

SLV

PM
SLV

Attribute

03-06

Up/Down frequency
step

0.00~5.00

)

O

@)

03-07

Up/Down Keep
Frequency Status after
Stop Command

2 : When Up/Down is used, the preset frequency

3:

: When Up/Down is used, the preset frequency
is held as the inverter stops, and the UP/Down

function is disabled

: When Up/Down is used, the preset frequency

is reset to 0 Hz as the inverter stops.

is held as the inverter stops, and the UP/Down

is available.
When acceleration is used, the output
frequency will be updated.

03-08

S1~S6 DIscan Time

1~

200

ms

03-09

Multi-Function
Terminal S1~ S4 type

selection

xxx0b
xxOxb :
XOxxb :
Oxxxb :

: S1 A Contact, xxx1b :
S2 A Contact, xx1xb :
S3 A Contact, x1xxb :
S4 A Contact, 1xxxb :

S1 B Contact
S2 B Contact
S3 B Contact
S4 B Contact

0000b

03-10

Multi-Function
Terminal S5~ S6 type

selection

xxx0b :
xxOxb

S5A Contact, xxx1b : S5 B Contact
: S6 A Contact, xx1xb : S6 B Contact

0000b

O

O

O

03-11

Relay (R1A-R1C)
Output

: During Running

: Fault Contact Output

: Frequency Agree

: Setting Frequency Agree (03-13+03-14)

: Frequency Detection 1 (203-13+03-14)

: Frequency Detection 2 (£ 03-13+03-14)

: Automatic Restart

: Momentary AC Power Loss

: Rapid Stop

O[N] JTwW[N]R]TO

: Base Block

—
o

: Motor Overload Protection (OL1)

—
=

: Drive Overload Protection (OL2)

—
N

: Over-torque Threshold Level (OL3)

—
w

: Preset Output Current Reached

—
N

: Brake Control

—
U1

: PID Feedback Signal Loss

—
(o))

: Single pre-set count (3-22~23)

—
~

: Dual pre-set count (3-22~23)

—
(o]

: PLC Status Indicator (00-02)

—
\e]

: PLC control *

N
o

: Zero Speed

w
o

: Motor 2 Selection

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

<X|O|0O|O0O|O|0O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O

X|O|0O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O
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Group 03 External Digital Input and Output Parameters

Control mode

Code| Parameter Name Setting Range Default|Unit PM [Attribute
V/F | SLV
SLV
37 : Detection Output of PID Feedback Loss O O O
54 : Turn on short-circuit braking X X @)
_ 55 : Low Current Detection 0] 0] o)
03-12 Relay (R2A-R2B) o oM Detect 0 i
Output : etection O| ol oo
03-13 Frequency Detection 0.0~599.0 0.0 2| o 0 0
Level
03-14 Frequency Detection 01~255 20 Hz |l o 0 0
Width
03-15|Current Agree Level  [0.1~999.9 01 |A| O o o
03-16 Delay Time of Current 0.1~100 01 . o o o
Agree Detection
N . .
03-17 Mechanical Braking 0.00~20.00 000 |1zl © 0 0
Release Level
03-1g| Mechanical Braking y o5 5409 000 |Hz| 0 | 0 | ©
Level Set
xxx0b : R1 A Contact, xxx1b : R1 B Contact
03-19 - - 0000b | - @] @] @]
Relay (R1A-R2B) Type xx0xb : R2 A Contact, xx1xb : R2 B Contact
Internal / External
03-20 [Multi-Function Input  |0~63 0 O O O
Terminal Selection
Action To Set The
Internal
03-21 . ) 0~63 0 @] @] @]
Multi-Function Input
Terminals
03-22|Pre-Set Count 1 0~9999 0 @] @] @]
03-23|Pre-Set Count 2 0~9999 0 O ) O
Output Under Current [0 : Invalid
03-24 ) - 0 @) @) )
Detection 1 : Valid
Output Under Current
03-25 ) 0~999.9 01 Al O @) )
Detection Level
Output Under Current
03-26 . . 0.0~655.34s 001 | s @] @] @]
Detection Delay Time
03-27 |Pulse Frequency 50~25000 200 | Hz *1
03-28 |Pulse Input Gain 0.0~1000.0 100.0 | % O @) *1
Selection of Pulse 0 : General Pulse Input
03-30 0 - O O )
Input 1: PWM
03-33|Pulse Input Bias -100.0~100.0 00 | % | O @) @) *1
Filter Time of Pulse
03-34 0.00~2.00 0.1 s @] @] O *1
Input
03-53|Current Agree Level 2 |0.0~999.9 0.1 Al O O O

* : If the maximum output frequency of motor is over 300HZ, the frequency resolution is changed to 0.1Hz
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Group 04 Analog signal inputs / Analog output

Control mode

Code Parameter Name Setting Range Default|Unit V/E | sLv PM | Attribute
SLV
0 : AI1 0~10V
AI2 0~10V/0~20mA
1: A1 0~10V
) AI2 4~20mA / 2~10V
04-00(Analog Input Signal Type 1 - O O O
2 : AIl 2~10V
AI2 0~10V /0~20mA
3 : Al 2~10V
AI2 4~20mA / 2~10V
AI1 Signal Scanning and
04-01| = | ) 0.00~2.00 003 | s o) ) )
Filtering Time
04-02|AI1 Gain 0.0~1000.0 1000 | % | O O ) *1
04-03|AlIl Bias -100.0~100.0 0 % | O O] ) *1
0 : Positive
04-05]AIl Slope . 0 - ) O O
1 : Negative
AI2 Signal Scanning and
04-06| . . ) 0.00~2.00 003 | s O ) )
Filtering Time
04-07|AI2 Gain 0.0~1000.0 1000 | % | O ) ) *1
04-08|AI2 Bias -100.0~100.0 0 % | O ) ) *1
0 : Positive
04-10|AI2 Slope ) 0 - @] (@] (@]
1 : Negative
0 : Output Frequency O O O
1 : Frequency Command O O @)
04-11]Analog Output (AO) Mode[2 : Output Voltage 0 N NG) o o
3 : DC Bus Voltage 0 0 0
4 : Output Current 0 0 0
04-12|A0 Gain 0.0~1000.0 1000 | % | O ) @) *1
04-13|A0 Bias -100.0~100.0 0 % | O @) O *1
04-15|A0 Slope 0 : Positive 0o |-]o|o]|o
1 : Negative
) 0 : Disable
04-16|F-Gain 0 - ) @) @)
1 : Enable
AO Signal Scanning and
04-20| = . . 0.00~0.50 0.00 | s O O ) *1
Filtering Time
) 0 : Disable
04-22|A0 voltage correction 0 - O @) @)
1 : Enable
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Group 05 Preset Frequency Selection

Control mode

Code Parameter Name Setting Range Default|{Unit v/ | sty PM |Attribute
SLV
0 : Accel/Decel 1~4 apply to all speeds
05-00 Preset Speeo! Control 1 : Individual Accel/Decel for each preset 0 -1 O O o
Mode Selection speed

05-01 [* Preset Speed 0 0.00~599.00 500 |Hz| O o) o) *1
05-02 [|* Preset Speed 1 0.00~599.00 500 |Hz| O o) o) *1
05-03 [* Preset Speed 2 0.00~599.00 10.00 |Hz| O 0 o *1
05-04 [* Preset Speed 3 0.00~599.00 2000 [Hz| O @) o *1
05-05 [* Preset Speed 4 0.00~599.00 3000 [Hz| O @) @) *1
05-06 [* Preset Speed 5 0.00~599.00 40.00 |Hz| © @) @) *1
05-07 [* Preset Speed 6 0.00~599.00 50.00 |Hz| O O O *1
05-08 [* Preset Speed 7 0.00~599.00 50.00 |Hz| O @) @) *1
05-09 [* Preset Speed 8 0.00~599.00 500 |Hz| O o) o) *1
05-10 [* Preset Speed 9 0.00~599.00 500 |Hz| O o) o) *1
05-11 [|* Preset Speed 10 0.00~599.00 500 [Hz| O @) @) *1
05-12 [* Preset Speed 11 0.00~599.00 500 [Hz| O @) @) *1
05-13 [* Preset Speed 12 0.00~599.00 500 [Hz| O O @) *1
05-14 [* Preset Speed 13 0.00~599.00 500 [Hz| O O @) *1
05-15 [* Preset Speed 14 0.00~599.00 500 [Hz| O O @) *1
05-16 [* Preset Speed 15 0.00~599.00 500 [Hz| O O @) *1
05-17 [Preset Speed 0-Acc time (0.1~6000.0 100 | s 0] O O

05-18 [Preset Speed 0-Dec time (0.1~6000.0 100 | s 0] O O

05-19 [Preset Speed 1-Acctime (0.1~6000.0 100 | s O 0] 0]

05-20 [Preset Speed 1-Dec time [0.1~6000.0 100 | s O 0] o]

05-21 [Preset Speed 2-Acctime [0.1~6000.0 100 | s O ) )

05-22 [Preset Speed 2-Dec time [0.1~6000.0 100 | s O ) )

05-23 |Preset Speed 3-Acc time [0.1~6000.0 10.0 s O O O

05-24 |Preset Speed 3-Dec time [0.1~6000.0 10.0 s O O O

05-25 [Preset Speed 4-Acc time (0.1~6000.0 100 | s 0] O O

05-26 [Preset Speed 4-Dec time [0.1~6000.0 100 | s 0] O O

05-27 [Preset Speed 5-Acc time [0.1~6000.0 100 | s O 0] 0]

05-28 [Preset Speed 5-Dec time [0.1~6000.0 100 | s O 0] 0]

05-29 |Preset Speed 6-Acc time [0.1~6000.0 100 | s O O O

05-30 |Preset Speed 6-Dec time [0.1~6000.0 100 | s O O O

05-31 |Preset Speed 7-Acc time [0.1~6000.0 10.0 s O O O

05-32 |Preset Speed 7-Dec time [0.1~6000.0 100 | s | O 0 0

05-33 [Preset Speed 8-Acctime [0.1~6000.0 100 | s | O 0 0
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Group 05 Preset Frequency Selection

Control mode

Code Parameter Name Setting Range Default|Unit v/ | sty PM |Attribute
SLV

05-34 [Preset Speed 8-Dec time [0.1~6000.0 100 | s O O O
05-35 |Preset Speed 9-Acc time  [0.1~6000.0 100 | s| O | O | O
05-36 |Preset Speed 9-Dec time [0.1~6000.0 100 | s | O | O | ©
05-37 |Preset Speed 10-Acc time [0.1~6000.0 10.0 S 0] O O
05-38 |Preset Speed 10-Dec time [0.1~6000.0 100 | s | O O O
05-39 [Preset Speed 11-Acc time [0.1~6000.0 100 | s | O 0 0
05-40 [Preset Speed 11-Dec time [0.1~6000.0 100 | s | O 0 0
05-41 |Preset Speed 12-Acc time [0.1~6000.0 100 | s | O O O
05-42 |Preset Speed 12-Dec time [0.1~6000.0 10.0 S 0] O O
05-43 |Preset Speed 13-Acc time [0.1~6000.0 100 [ s | O o) O
05-44 |Preset Speed 13-Dec time [0.1~6000.0 100 | s | O 0 0
05-45 |Preset Speed 14-Acc time [0.1~6000.0 100 | s | O 0 0
05-46 |Preset Speed 14-Dec time [0.1~6000.0 100 | s | O O O
05-47 |Preset Speed 15-Acc time [0.1~6000.0 100 | s O O O
05-48 |Preset Speed 15-Dec time [0.1~6000.0 100 [ s | O o) o

* 1 If the maximum output frequency of motor is over 300HZ, the frequency resolution is changed to 0.1Hz
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Group 06 Automatic Program Opera

Control mode

. . PM .
Code Parameter Name Setting Range Default(Unit V/F | sLv Attribute
SLV
0 : Disabled
1 : Execute a single cycle operation
mode. Restart speed is based on the
previous stopped speed.
2 : Execute continuous cycle operation
mode. Restart speed is based on the
previous stopped speed.
3 : After the completion of a single
cycle, the on-going operation speed
is based on the speed of the last
stage. Restart speed is based on the
06-00 |Auto Run Mode Selection previous stopped speed. 0 -1 0| 0| X
4 : Execute a single cycle operation
mode. Restart speed will be based
on the speed of stage 0.
5 : Execute continuous cycle operation
mode. Restart speed will be based
on the speed of stage 0.
6 : After the completion of a single
cycle, the on-going operation speed
is based on the speed of the last
stage. Restart speed is based on the
speed of stage 0.
* Frequency Setting of
06-01 ) 0.00~599.00 00 |Hz| O O X *1
Operation-Stage 1
06-02 | Trequency Setting of 0.00~599.00 00 |Hz| o | o | x | =
Operation-Stage 2
06-03 | Frequency Setting of 0.00~599.00 00 |Hz| 0 | O | x | =
Operation-Stage 3
06-04 | Hrequency Setting of 0.00~599.00 00 |Hz| o | o | x | =
Operation-Stage 4
06-05 | requency Setting of 0.00~599.00 00 |Hz| o | o | x| =
Operation-Stage 5
06-06 | Freduency Setting of 0.00~599.00 00 |Hz| o | o | x | =
Operation-Stage 6
06-07 | Frequency Setting of 0.00~599.00 00 [Hz| 0o | o | x | =
Operation-Stage 7
06-0g | Frequency Setting of 0.00~599.00 00 |Hz| 0 | O | x | =~
Operation-Stage 8
06-09 | Freduency setting of 0.00~599.00 00 |Hz| 0o | o | x| =
Operation-Stage 9
06-10 | Freduency setting of 0.00~599.00 00 |Hz| o | o | x | =

Operation-Stage 10
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Group 06 Automatic Program Opera

Control mode
. . .y .
Code Parameter Name Setting Range Default(Unit V/F | sLv Attribute
SLV

06-11 | Frequency Setting of 0.00~599.00 00 |Hz| o | o | x *1
Operation-Stage 11

06-12 | Frequency Setting of 0.00~599.00 00 |Hz| o | o | x *1
Operation-Stage 12

06-13 | Frequency Setting of 0.00~599.00 00 |Hz| o | o | x *]
Operation-Stage 13

06-14 | Frequency Setting of 0.00~599.00 00 |Hz| o | o | x *]
Operation-Stage 14

06-15 | [requency setting of 0.00~599.00 00 |Hz| 0 | o | x *1
Operation-Stage 15

06-16 [OPeration Time Setting of 0.0~6000.0 00 |s|] o] o] x *]
Speed-Stage 0

06-17 [OPeration Time Setting of 0.0~6000.0 00 | s| o | o]l x *1
Speed-Stage 1

06-1g [OPeration Time Setting of 0.0~6000.0 00 |s| ol o]l x *1
Speed-Stage 2

06-19 [OPeration Time Setting of 0.0~6000.0 00 |s| ol o]l x *1
Speed-Stage 3

06-20 [OPeration Time Setting of 0.0~6000.0 00 |s| ol o] x *1
Speed-Stage 4

06-21 [OPeration Time Setting of 0.0~6000.0 00 |s| ol o] x *1
Speed-Stage 5

06-22 [OPeration Time Setting of 0.0~6000.0 00 |s| o] o] x *]
Speed-Stage 6

06-23 [OPeration Time Setting of 0.0~6000.0 00 |s| o] o] x *]
Speed-Stage 7

06-24 [OPeration Time Setting of 0.0~6000.0 00 |s|] o] o] x *]
Speed-Stage 8

06-25 [OPeration Time Setting of 0.0~6000.0 00 |s| o | o]l x *1
Speed-Stage 9

06-26 [OPeration Time Setting of 0.0~6000.0 00 |s| ol o]l x *1
Speed-Stage 10

06-27 [OPeration Time Setting of 0.0~6000.0 00 |s| ol o]l x *1
Speed-Stage 11

06-2g [OPeration Time Setting of 0.0~6000.0 00 |s| ol o] x *1
Speed-Stage 12

06-29 [OPeration Time Setting of 0.0~6000.0 00 |s| ol o] x *1
Speed-Stage 13

06-30 [OPeration Time Setting of 0.0~6000.0 00 |s| o] o] x *]
Speed-Stage 14

06-31 [OPeration Time Setting of 0.0~6000.0 0 |s|o| o] x *1
Speed-Stage 15
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Group 06 Automatic Program Opera

Control mode

Code Parameter Name Setting Range Default|Unit V/F | SLV o [pdribute
SLV

06-32 Operation Direction Selection of (1) i:)?\?vard 0 - © 0 X
Speed Stage 0 D - Reverse
Operation Direction Selection of 0 : Stop

06-33 1: Forward o R R A
Speed Stage 1 2 : Reverse
Operation Direction Selection of 0 - Stop

06-34 1 : Forward 0 i © ° X
Speed Stage 2 2 : Reverse
Operation Direction Selection of 0 : Stop

06-35 1: Forward R R R A
Speed Stage 3 2 : Reverse
Operation Direction Selection of 0 : Stop

06-36 1 : Forward 0 i © © X
Speed Stage 4 2 : Reverse
Operation Direction Selection of 0 : Stop

06-37 1 : Forward 0 i © ° X
Speed Stage 5 D - Reverse
Operation Direction Selection of 0 : Stop

06-38 1: Forward O R R B
Speed Stage 6 2 : Reverse
Operation Direction Selection of 0 - Stop

06-39 1 : Forward 0 i © ° X
Speed Stage 7 2 : Reverse
Operation Direction Selection of 0 : Stop

06-40 1 : Forward R R e
Speed Stage 8 2 : Reverse
Operation Direction Selection of 0 : Stop

06-41 1: Forward O R R A
Speed Stage 9 2 : Reverse
Operation Direction Selection of 0 : Stop

06-42 1 : Forward 0 i © ° X
Speed Stage 10 2 : Reverse
Operation Direction Selection of 0 : Stop

06-43 1: Forward R R
Speed Stage 11 2 - Reverse
Operation Direction Selection of  : Stop

06-44 1 : Forward 0 ) © ° X
Speed Stage 12 2 : Reverse
Operation Direction Selection of 0 : Stop

06-45 1 : Forward 0 i © ° X
Speed Stage 13 2 : Reverse

06-46 Operation Direction Selection of g E;?\F/)vard 0 - @) @ X
Speed Stage 14 2 : Reverse

0647 Operation Direction Selection of g E(t)?\?vard 0 -1 O 0 X
Speed Stage 15

2 : Reverse

* . If the maximum output frequency of motor is over 300HZ, the frequency resolution is changed to 0.1Hz
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Group 07 Start/Stop Parameters

Control mode

. . PM .
Code Parameter Name Setting Range Default|Unit V/F | sy Attribute
SLvV
07-00 Momentary Power Loss and 0 : Disable 0 i 0 o X
Restart 1 : Enable
07-01 |[Fault Reset Time 0~7200 0 s o © O
07-02 Number of Auto Restart 0~10 0 ) 0 0 0
Attempts
0 : Enable Reset Only when Run
Command is Off
-03 R M i 0 - O O @)
07-03 Reset Mode Setting 1 : Enable Reset when Run
Command is On or Off
07-04 Momentary Power Loss and 0 : Ehable D|.rect run on power up 1 ) o 0 0
Restart 1 : Disable Direct run on power up
07-05 |Delay-ON Timer 1.0~300.0 10 s O O @)
07-06 DC Injection Braking Start 0.0~10.0 15 luzl o 0 0
Frequency
07-07 DC Injection Braking Level 0~100 50 % 0 0 0
(Current Mode)
07-08 |DC Injection Braking Time 0.00~100.00 050 | s ) @) @)
0 : Deceleration to Stop
. 1 : Coast to Stop
07-09 |Stop Mode Select 0 - @) @) X
op Viode Selection 2 : DC Braking Stop in All Fields
3 : Coast to Stop with Timer
0 : Normal Start
07-10 [Speed Search Mode Selection |1 : Execute Speed Search Once 0 - ) 0 0
2 : Speed Search Start
200V : 100~300 190
07-13 |Low Voltage Detection Level v| O 0 0
400V : 250~600 380
0:C t Mod
07-15|DC Injection Brake Mode arrent Mode 1 ) @) 0
1 : Voltage Mode
07-16 DC Injection Braking Time at 0.00~100.00 000 | s 0 0 0
Start
07-18 [Minimum Base block Time 0.1~5.0 KVA | s 0 0 0
07-19 Speed Plrect|on Search 0~100 50 % o o N
Operation Current
07-20 |Speed Search Operating Current(0~100 20 |%| O 0 X
07-21 Integra} Time of Speed 0.1~10.0 20 . 0 o X
Searching
07-22 [Delay Time of Speed Searching {0.0~20.0 0.2 s 0 0 X
07-23 \Voltage Recovery Time 0.1~5.0 20 | s | O 0 X
PRI : 0 : Invalid
07-24 Direction Det.ectlon Speed 1 ) 0 0 X
Search Selection 1 : Valid
07-25 Low Voltage Detection Time ~ [0.00~1.00 002 | s | O © O
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Group 07 Start/Stop Parameters

Control mode

. . PM .
Code Parameter Name Setting Range Default|Unit V/F | sy Attribute
SLvV
- i 0 : Start With Speed Search
07-26 Start-up Mode Selection of SLV p 0 ) X 0 N
Coast to Stop 1 : Normal Start
i ing[0 : Start With Speed Search
07-27 Start Selection after Fault During ntn>Sp 0 ) X 0 X
SLV Mode 1 : Normal Start
0 : Start With Speed Search
07-28 [Start after External BaseBlock 0 - 0 0 X
1 : Normal Start
i 0 : Not Allowable to R
07-29 Rur? Command Sglectlon at the ot Allowable to Run 0 ) o X X
Action of DC Braking 1 : Allowable to Run
0 : Maximum Output Frequenc
07-33 Start Erequency of Speed Search p q y 0 ) 0 0 X
Selection 1 : Frequency Command
07-34 [Start Short-Circuit Braking Time [0.00~100.00 000 | s X X O
07-35 [Stop Short-Circuit Braking Time [0.00~100.00 050 | s X X O
07-36 S.ho'rt—Clrcmt Braking Current 0.0~200.0 1000 | % X N 0
Limited
07-37 Pre-Excitation Time 0.00~10.00 200 | s X X
07-38 |Pre-Excitation Level 50~200 100 | % X X
Short-Circuit Braking Time of
07-39 |PM Motor Speed Search 0.00~100.00 0.00 | s X X 0
Function
07-40 DC Injection Braking Time gf PM 0.00~100.00 0.00 s X N 0
Motor Speed Search Function
0 : STP2 is enabled
07-45 |STP2 function selection 0 o) 0 0

1 : STP2 is disabled

4-31

: If the maximum output frequency of motor is over 300HZ, the frequency resolution is changed to 0.1Hz



Group 08 Protection Parameters

Control mode

. . PM .
Code Parameter Name Setting Range Default|Unit V/F | sty Attribute
SLV
xxx0b : Stall prevention is enabled in acceleration.
xxx1b : Stall prevention is disabled in acceleration.
xx0xb : Stall prevention is enabled in deceleration,
xx1xb : Stall prevention is disabled in deceleration.
08-00 Stall Ereventlon xOxxb : Stall prevent!on !s ehabled |.n operatllon 0000b | - 0 0 0
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.
i HD:150
08-01 Stal! Prevention L.evel 50~200 % 0 0 0
During Acceleration ND:120
i 200V : 330V~410V 385V
08-02 Stal! Prevention L.evel v 0 0 0
During Deceleration 400V : 660V ~820V 770V
i HD:160
08-03 Stal! Prevention Level 30~200 % | o X X
During Run ND:120
xxx0b : Overload Protection is disabled.
xxx1b : Overload Protection is enabled.
selection for Mot xxOxb : Cold Start of Motor Overload
election for Motor
08-05 [Overload Protection xx1xb : Hot Start of Motor Overload 0001b | - o o o
xOxxb : Standard Motor
(OL1)
x1xxb : Inverter Duty Motor
Oxxxb : Reserved
1xxxb : Reserved
Start-up Mode of 0 : Stop Output after Overload Protection
08-06 |Overload Protection 1 : Continuous Operation after Overload 0 - 0] o 0
Operation (OL1) Protection.
0 : Startin High Temperature
08-07 |Cooling Fan Control 1 : Start in Operation 1 ) 0 0 0
2 : Always Run
3 : Stop Operation
08-08 Auto Vqltage 0 : Enable 0 ) o 0 0
Regulation (AVR) 1 : Disable
08-09 Selection ofInput Phase|0 : Disable 0 i o o o
Loss Protection 1: Enable
08-10 Selection of Outpu.t 0 : Disable 0 ) 0 0 0
Phase Loss Protection |1 : Enable
0 : Over-Torque Detection is Disabled.
Selection of 1 : Start to Detect when Reaching the Set
08-13 . 0 - O ) O
Over-Torque Detection Frequency.
2 : Start to Detect when the Operation is Begun.
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Group 08 Protection Parameters

Control mode

. . PM .
Code Parameter Name Setting Range Default|Unit V/F | sty Attribute
SLV
0 : Deceleration to Stop when Over Torque is
. Detected.
Selection of ) ) .
08-14 ) 1 : Display Warning when Over Torque is 0 - @) @] @)
Over-Torque Action ]
Detected. Go on Operation.
2 : Coast to Stop when Over Torque is Detected
Level of Over-Torque
08-15 i 0~300 160 [ % | O O 0
Detection
Time of Over-Torque
08-16 ) 0.0~10.0 0.1 s @) @) O
Detection
Limit of Stall Prevention
08-21 ) i 1~100 50 % | O O o]
During Acceleration
Stall Prevention
08-22 [Detection Time During [2~100 100 [ms| O O O
Run
Ground Fault (GF) 0 : Disable
08-23 i 0 - @) O O
Selection 1: Enbale
) ) 0 : Deceleration to Stop
Operation Selection of
08-24 1 : Coast to Stop 0 - @) ) @)
External Fault . .
2 : Continuous Operation
, ) 0 : Immediately Detect When the Power is
Detection Selection of .
08-25 Supplied 0 - O @) O
External Fault ) .
1 : Start to Detect during Operation
0 : Disable
Motor Overheating 1 : Deceleration to Stop
08-35 ) 0 - @) @) O
Fault Selection 2 . Coast to Stop
3 : Keep Running
PTC Input Filter Time
08-36 0.00 ~ 5.00 200 | s O @) O
Constant
08-38 |Delay Time of Fan Off  |0~600 60 s O ) O
Delay Time of Motor
08-39 . 1~300 60 s O O @)
Overheat Protection
Motor2 Acceleration HD: 150
08-40 i 20~200 % | O ) X
Stall Prevention Level ND: 120
Motor2 Acceleration
08-41 .. . |1~100 50 % | O O X
Stall Prevention Limit
08-42 |PTC Protection Level  |0.1~10.0V 0.7 V ) ) O
08-43 |PTC Restart Level 0.1~10.0V 0.3 Vv ) O O
08-44 [PTC Warning Level 0.1~10.0V 0.5 1% o) ) O]
08-46 Temperature Agree 0~254°C 0 oC 0 0 0
Level
08-47 Temperature Reset 0~254°C 0 | o 0 0

Level
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Group 08 Protection Parameters

Control mode

. . PM .
Code Parameter Name Setting Range Default|Unit V/F | sty Attribute
SLV
) ) 0 : Disable
08-48 |Selection of Fire Mode 0 (@] (0] O
1 : Enable
Multi-Function Input
) ) 0 : Reset after Power Off
08-49 [Terminal Status of Fire . 0 (@] (@] (0]
: Reset after Terminal Removed
Mode
Multi-Function Terminalfxxx0b : S6 A Contact
08-50 . 0000b | - (0] (0] O
Status of Fire Mode xxx1b : S6 B Contact
. 0 : Fire Mode Speed(08-52)
Motor Speed Setting
08-51 ] 1 : PID Control 0 - (@] (0] O
Source of Fire Mode
2 : A2
Motor Speed of Fire
08-52 0.00~100.00 100.00| % (0] (0] o]
Mode
PID Detection Level of
08-53 . 0~100 0 % (0] (0] O
Fire Mode
Delay Time of Fire
08-54 0.0~10.0 0.0 S (@] (0] O
Mode PID Loss
PID Feedback Loss 0 : Keep Running
08-55 |Detection Selection of |1 : Fire Mode Speed(08-52) 0 - (@] (@] O
Fire Mode 2 : Max. Output Frequency of Motor 1 (01-02)
Detection Level of Fire
08-56 . 0~100 0 % (0] (0] O
Mode AI2 Signal
Delay Time of Fire
08-57 . 0.0~10.0 0.0 S (0] (0] O
Mode AI2 Signal Loss
0 : Keep R i
Selection of Fire Mode .e pRUNNINg
08-58 . 1 : Fire Mode Speed(08-52) 0 - (@] (@] O
AI2 Signal Loss ,
2 : Maximun Output Frequency (01-02)
Fire Mode Motor 0 : Forward
08-59| . . 0 - (0] (0] O
Direction 1 : Reverse
08-60 |Fire Mode Password 00000~65534 0 - O (@] (@]

***STO function only be designed in EMC filter built-in models.
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Group 09 Communication Parametes

Control mode

. . PM .
Code | Parameter Name Setting Range Default|Unit V/E | sty Attribute
SLV
INV Communication
09-00 ) 1~32 1 - @) @) @) *3
Station Address
. 0 : MODBUS
Communication
09-01 ) 1 : BACnet 0 @) @) O *3
Mode Selection ) )
3 : PUMP in Parallel Connection
2 : 4300
Baud Rate Setting |3 : 9600
09-02 4 - ) ) O *3
(bps) 4 : 19200
5 : 38400
. ) 0 : 1 Stop Bit .
09-03 [Stop Bit Selection ) 0 - 0 0 O 3
1 : 2 Stop Bit
0 : No Parity
09-04 |Parity Selection 1 : Even Bit 0 - o o O *3
2 : Odd Bit
Communication 0 : 8 Bit Data .
09-05 ) ) ) 0 - o) ) O 3
Data Bit Selection |1 : 7 Bit Data
Communication .
09-06 ) . 0.0~255 0.0 s @) @) O 3
Error Detection Time
0 : Deceleration to Stop By Deceleration Time 1
. |1 : Coastto Stop *
09-07 |Fault Stop Selection , o 3 - o o O 3
2 : Deceleration to Stop By Deceleration Time 2
3 : Keep Operating
Comm. Fault
09-08 1~20 1 - O ) O *3
Tolerance Count
09-09 |Waiting Time 5~65 5 ms| O O O *3
BACNET Device
09-10 1~254 1 ) ) O

[nstance Number

*3 : Parameter group 09 will not be effected by factory setting. (13-08).
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Group 10 PID Parameters

Control Mode

Code Parameters Setting Range Default|Unit PM [Attribute
V/F | SLV
SLV

0 : Keypad given

1 : All given
10-00 |PID Target Value Source Setting |2 : Al2 given 1 -1 © 0 O

3 : Communication given

4 : 10-02 given

0 : Keypad given
10-01 :Ielitil:negedback Value Source ; 22 Z:zz: 7 ) 0 0 0

3 : Communication given
10-02 PID Target Value 0.00~100.00 000 | % | O 0 0 *1

xxx0b : PID Disable

xxx1b : PID Enable

xxOxb : PID Positive Characteristic
10-03 |PID Control Mode xx1xb : PID Negative Characteristic 0000b | - o o 0

xOxxb : PID Error Value of D Control

x1xxb : PID Feedback Value of D Control

Oxxxb : PID Output

1xxxb : PID Output+Frequency Command
10-04 |Feedback Gain 0.01~10.00 100 | - O O O *1
10-05 [Proportional Gain (P) 0.00~10.00 100 | - ) ) @) *1
10-06 [Integral Time (1) 0.00~100.00 1.00 | s @) 0 0 *]
10-07 [Differential Time (D) 0.00~10.00 0.00 | s @) @) O *1
10-08 Primary Delay Filter Time 1~250 4 |ms| O O o 1
10-09 |PID Bias -100.0~100.0 0 % | O O O *1

PID Feedback Loss Detection 0 : Disable
10-11 i 1 : Warning 0 - @] @) @] *1
Selection

2 : Fault
10-12 |PID Feedback Loss Det. Lev. 0~100 0 % O O O
10-13 |PID Feedback Loss Det. Time 0.0~10.0 1.0 s @) @) O
10-14 [PID Integral Limit 0.0~100.0 1000 | % | O @] @) *1
10-15 [PID Trim Mode 0~ 30 0 0 @] 0
10-16 [PID Trim Scale 0 ~ 100 0 0 0 0
10-17 |* Start Frequency of PID Sleep 0.00~599.00 000 |Hz| O @] @]
10-18 |Delay Time of PID Sleep 0.0~255.5 0.0 s o o o)
10-19 | Frequency of PID Waking up 0.00~599.00 0.00 | Hz O O O
10-20 |Delay Time of PID Waking up 0.0~255.5 0.0 S @) @) @)
10-23 [PID Output Limit 0.00~100.0 1000 | % | O @] @] *1
10-24 [PID Output Gain 0.0~25.0 1.0 - O @) O
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Group 10 PID Parameters

Control Mode

Code Parameters Setting Range Default(Unit PM |Attribute
V/F | SLV
SLvV
0 : No Allowing Reversal Output
10-25 |PID Reversal Output Selection g P 0 - o} o} o}
1 : Allow Reversal Output
10-26 PID Targejc Acc.eleratlon/ 0.0~25 5 0.0 ; o o o
Deceleration Time
10-27 |PID Feedback Display Bias -99.99~99.99 0 - ) ) @)
10-28 |PID Feedback Display Gain 0.00~100.00 100.00 o 0 0
0 : Disable
10-29 [PID Sleep Selection 1: Enable 1 - o) o) 0
2 : Set By DI
10-30 |Upper Limit of PID Target 0.0 ~ 100.0 1000 | % | © 0 0
10-31 Lower Limit of PID Target 0.0 ~ 100.0 00 | % | O ¢} ¢}
10-33 [Maximum Value of PID Feedback [1 ~ 10000 999 | - o o ¢}
10-34 [PID Decimal Width 0~4 1 0 0 0
0: %
1:FPM
2 : CFM
3 : SPI
4 . GPH
5: GPM
6 : IN
7 : FT
8 : /s
9 :/m
10 : /h
10-35 PID Unit 1 0 o|lo| o] =
12 :inW
13 : HP
14 : m/s
15 : MPM
16 : CMM
17 : W
18 : KW
19:m
20 : °C
21 : RPM
22 : Bar
23 : Pa
* Output Frequency Setting of PID
10-39 , 00.00~599.00 3000 [Hz| O | O | O
Disconnection
i 0 : Disable
10-40 Selection of PID Sleep 0 i o o o
Compensation Frequency 1 : Enable
10-47 [Proportional Gain (P) of Fire Mode|0.00~10.00 1.00 @) @) @)
10-48 [Integral Time (I) of Fire Mode 0.00~100.00 1.00 | s 0 0 0
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Group 10 PID Parameters

Control Mode
Code Parameters Setting Range Default(Unit PM |Attribute
V/F | SLV
SLvV
10-49 [Differential Time (D) of Fire Mode [0.00~10.00 0.00 | s O O 0
Group 11 Auxiliary Parameters
Control Mode
Code Parameters Setting Range DefaultUnit] PM |Attribute
V/F | SLV
SLV
0 : Allow Forward and Reverse Rotation
11-00 |Direction Lock Selection L : Only Allow Forward Rotation 0 -1 o 0 o)
2 : Only Allow Reverse Rotation
. 0 : Carrier Output Frequency Tuning
11-01 |Carrier frequency * - O O O *1
1~16 : 1~16KHz
i 0 : Disable
11-02 Soft PWM Function 0 i 0 o o
Selection 1 : Soft PWM
i i 0 : Disable
11-03 Automatic carrier 0 ) 0 X X
lowering selection 1 : Enable
11-04 [rCUrve Time Settingat 1y 55 550 020 [s| o | o | o
the Start of Acceleration
11-05 [reurve Timesettingat , ) 5 g 020 |s| o | o] o
the Stop of Acceleration
11-06 [ CUrVe Time Settingat s 55> 50 020 |s| o | o | o
the Start of Deceleration
11-g7 [reurve Timesettingat , o 5 g 020 |s| o | o | o
the Stop of Deceleration
11-08 Jump Frequency 1 0.0~599.0 0.0 Hz (@] 0] (@]
11-09 Pump Frequency 2 0.0~599.0 0.0 Hz (@] 0] (@]
11-10 Jump Frequency 3 0.0~599.0 0.0 Hz O O O
11-11 Jump Frequency Width 0.00 ~ 30.00 1.0 Hz O @] O
11-12 Ma.nual Energy Saving 0~100 80 % 0 X X
Gain (V/F)
) ) 230V : 200V~400V 370
11-14 |0V Prevention Selection 0 X X
400V : 400V~800V 740
11-17 Acc.:eIeratlon/DeceIeratlon 0.1~10.0 1 0 X X
Gain
11-18 Manual Energy Saving 0.0~599.0 00 luzl o X X
Frequency
11-28 Frequency Gain .Of Over 200 100 | % 0 X X
\Voltage Prevention 2
11-33 |DC Voltage Filter Rise 0.1~10.0 01 |vdc| O X X
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Group 11 Auxiliary Parameters

Control Mode

Code Parameters Setting Range DefaultiUnit PM [Attribute
V/F | SLV
SLV
Amount
11-34 DC Voltage Filter Fall 51~10.0 co |vacl o X X *1
Amount
11-35 [PC Voltage Filter 0.0~99.0 100 |vde| o | x | x | =
Deadband Level
11-36 FrequerTcy gain of OV 0.000~1.000 0050 | - 0 X X *1
Prevention
11-37 FrequerTcyllmlt of OV 40.00~599.00 s00 |1zl O X X *1
Prevention
11-38 Deceleration s.tart voltage |200V: 200~400V 300 Y 0 X X
of OV prevention 400V: 400~800V 700
11-39 Deceleration end voltage [200V: 300~400V 350 y o X X
of OV Prevention 400V: 600~800V 750
11-40 |0V Prevention Selection [0~3 0 O X X
11-47 |KEB Deceleration Time  [0.0~25.5 0.0 S 0 X X
11.48 230V : 190~210 200V v o « X
-43 |KEB Detection Level
on ey 400V : 380~420 400V
0 : Stop Key is Disabled when the Operation
11-55 [STOP Key Selection Commanc.l is not Provided by Operato.r. 1 ) 0 0 0
1 : Stop Key is Enabled when the Operation
Command is not Provided by Operator.
11-59 [G@in of Preventing 0.00~2.50 * o | x X
Oscillation
11-60 Upper Limit of Preventing 0~100 . % 0 X X
Oscillation
11-61 Time Parameter of 0-100 0 0 X X
Preventing Oscillation
. . 0 : Mode 1
11-62 Selection of Preventing 1 - Mode 2 1 i o X X
Oscillation
2 : Mode 3
i 0 : Disable
11-63 Strong Magnetic 1 ) X 0 X
Selection 1 : Enable
11-69 |73 Of Preventing 0.00~200.00 500 |[%| O | X | X
Oscillation 2
11-70 |OPPerLimitof Preventing |, ) 149,09 500 |%| o | x | x
Oscillation 2
11.71 ||Ime of Preventing 0~30000 100 [ms| o | x | X
Oscillation 2
11-72 pPWitch Frequency1of 51 35000 3000 [Hz| O | X | X
Preventing Oscillation 2
11.73 PWitch Frequency 2of o 1 300,00 5000 |[Hz| O | X | X

Preventing Oscillation 2
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* If the maximum output frequency of motor is over 300HZ, the frequency resolution is changed to 0.1Hz
Note : The parameter of 11-01 can be changed during run operation, the range is 1~16KHz.

Group 12 Monitoring Parameters

Control Mode
Code Parameters Setting Range Default | Unit PM [Attribute
V/F | SLV
SLV
00000~88888
From the leftmost bit, it displays the
screen when press DSP key in order.
0 : no display
1 : Output Current
19-00 Displa.y Screen 2 : Output Voltage 00000 | - o o o 1
Selection (LED) 3 : DC Bus Voltage *6
4 : Heatsink Temperature*
5 : PID Feedback
6 : All Value
7 : AI2 Value
8 : Counter Value
0 : Display the Feedback Value by
Integer (xxx)
19-01 PI.D Feedback 1 : Display the Feedback Value by the 0 o o o "6
Display Mode (LED) Value with One Decimal Place (xx.x)
2 : Display the Feedback Value by the
Value with Two Decimal Places (x.xx)
PID Feedback 0 : xxxxx (no unit)
12-02 |Display Unit Setting |1 : XxxxPb (pressure) 0 0 ¢} 0 *6
(LED) 2 : xxxFL (flow)
Line Speed Display 1500/ *1
12-03 0~60000 RPM ) @) O
(LED) 1800 *6
0 : Display Inverter Output Frequency
1 : Display Line Speed with integer (xxxxx)
2 : Display Line Speed with the First
Modes of Line Decimal Place (xxxx.x) *1
12-04 . ) . . 0 - o) @) O
Speed Display (LED) [3 : Display Line Speed with the *6
Second Decimal Place (xxx.xx)
4 : Display Line Speed with the Third
Decimal Place (xx.xxx)
Status Display of
12-05 Digital Input & LCD display is shown as below - ) @) O *4
Output Terminal
(LED/LCD)
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Group 12 Monitoring Parameters

Control Mode

Code Parameters Setting Range Default | Unit PM |Attribute
V/F | SLV
SLV
EEEEEEEE 22&%5
|_|— Input Terminal(S8)
Input Terminal(S7)
———  Input Terminal(S6)
————  Input Terminal(S5)
‘'————  Input Terminal(S4)
'————  Input Terminal(S3)
Input Terminal(S2)
Input Terminal(S1)
Qutput Terminal(PLC)
Output Terminal(DOL)
Output Terminal(R2)
Output Terminal(R1)
LED display is shown as below
no input
Correspondences to input and output
S1 S2S3S4S5 S6S7 S8
B e okl
NN INAN]
OO e e
?
R1 R2 DO1 PLC
12-11 Output Current of Display the output current of current fault - A O O @) *4
Current Fault
12-12 Output Voltage of  [Display the output voltage of current i v 0 0 0 "
Current Fault fault
12-13 Output Frequency of[Display the output frequency of current i Hy 0 0 0 ”
Current Fault fault
., |PC Voltage of . i .
12-14 Current Fault Display the DC voltage of current fault \Y 0] @) O 4
Frequency .
12-15 lcommand of Display the frequency command of i Hy 0 0 0 *4
current fault
Current Fault
12-16 Frequency If LED enters this parameter, it only allows ) Hz 0 0 0 x4
Command monitoring frequency command.
12-17 |Output Frequency [Display the current output frequency - Hz ) @) @) *4
12-18 [Output Current Display the current output current - A O O O *4
12-19 |Output Voltage Display the current output voltage - \ O O O *4
12-20 |DC Voltage (Vdc) Display the current DC voltage - \ O O O *4
12-21 |Output Power Display the current output power - kw O O O *4
g [Motor Torque . o o "
12-28 Current (Ig) Display the current g-axis current % X O O 4
g [Motor Excitation . o o .
12-29 Current (id) Display the current d-axis current % X 4
12-36 [PID Input Display input error of the PID controller % 0] *4
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Group 12 Monitoring Parameters

Control Mode

Code Parameters Setting Range Default | Unit PM |[Attribute
V/F | SLV
SLV
(PID target value - PID feedback)
(100% corresponds to the maximum
frequency set by 01-02 or 01-16)
Display output of the PID controller
12-37 |PID Output (100% corresponds to the maximum % o) O @) *4
frequency set by 01-02 or 01-16)
Display the target value of the PID
. controller o .
12-38 |PID Setting (100% corresponds to the maximum 7 © © © 4
frequency set by 01-02 or 01-16)
Display the feedback value of the PID
controller o .
12-39 PID Feedback (L00% corresponds to the maximum 7 © © © 4
frequency set by 01-02 or 01-16)
.1 [Heatsink Display the heatsink temperature of o N
12-41 Temperature* IGBT temperature** ¢ © © © 4
- L
1: Inverter ready
T L 1:Dnr:mwm
1: During zero speed
12-43 [Inverter Status 1: During speed agree (@] 0] (@] *4
1: During fault detection (minor fault)
1: During fauit detection (ejor fault)
Reserved
Operation Pressure
12-74 i 0.01~25.50 2.00 PSI @] X X
Setting
Pressure Feedback
12-75 0.01~25.50 - PSI @] X X
Value
12-82 [Motor Loading Display the loading current of motor - % O O O *4
0 : IP20 NFS(without functional safety)
1 : IP20 FS(with functional safet
12-83 [Type of E510s (with functional safety) . -] o] o] o *4
2 : IP66 NFS(without functional safety)
3 : IP66 FS(with functional safety)
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Group 13 Maintance Parameters

Control Mode

Code Parameters Setting Range Default | Unit PM |Attribute
V/F | SLV
SLV
13-00 Invert?r Capacity | ) ) 0 0 0 *3%4
Selection
13-01 [Software Version [0.00-9.99 - - O O O *3*4
13-02 |Fault Record 0 - O O O *4
13-03 [Cumulative 0~23 | o] o] of 34
Operation Hours 1
13-04 [CUMUlative 0~65534 - |day| o | o | o | *34
Operation Hours 2
Selection of 0 : Cumulative time in power on
13-05 |Cumulative . . 0 - O 0 O *1
] ) 1 : Cumulative time in operation
Operation Time
0 : Parameters are read-only except 13-06 and
main frequency
13-06 [Parameters Locked _ 2 - O o 0
1: User defined parameters
2: All Parameters are Writable
13-07 [ 2r@Meter  130000~65534 00000 | - | o | o | o
Password Function
1 : 2 wire initialization (50Hz) (220V/380V)
2 : 2 wire initialization (60Hz) (220V/380V)
3 : 2 wire initialization (50Hz) (230V/400V)
4 : 2 wire initialization (60Hz) (230V/460V)
5 : 2 wire initialization (50Hz) (220V/415V)
13-08 zeSt,ore Factory 6 . 2 wire initialization (60Hz) (230V/400V) . o] o] o
ett
"9 7 : 2 wire initialization (50Hz) (220V/440V)
8 : 2 wire initialization (60Hz) (220V/440V)
9 : 2 wire initialization (60Hz) (220V/380V)
10 : 2 wire initialization (60Hz) (220V/380V)
1112 : PLC initialization (RESET)
13-10 [Situation 0~9999 - _ 0 0 o
i i 0 : Do not clear operation time
13-51 Operation Time p 0 i 0 o o *1

Clearance Function

1 : Clear operation time
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Group 14 PLC Setting Parameters

Control Mode

Code Parameters Setting Range Default | Unit PM [Attribute
V/F SLV
SLV
14-00 [T1 Set Value 1 0~9999 0 - @) @) @) *4
14-01 [T1 Set Value 2 (Mode 7) 0~9999 0 - (0] (0] (0] *4
14-02 [T2 Set Value 1 0~9999 0 - @) @) @) *4
14-03 [T2 Set Value 2 (Mode 7)  |0~9999 0 - @) O @) *4
14-04 [T3 Set Value 1 0~9999 0 - @) @) @) *4
14-05 [T3 Set Value 2 (Mode 7) 0~9999 0 - (0] (0] (0] *4
14-06 [T4 Set Value 1 0~9999 0 - O @) O *4
14-07 [T4 Set Value 2 (Mode 7)  |0~9999 0 - @) @) @) *4
14-08 [T5 Set Value 1 0~9999 0 - @) @) @) *4
14-09 [T5 Set Value 2 (Mode 7)  |0~9999 0 - @) @) @) *4
14-10 [T6 Set Value 1 0~9999 0 - O O O *4
14-11 [T6 Set Value 2 (Mode 7) 0~9999 0 - (0] (0] (0] *4
14-12 [T7 Set Value 1 0~9999 0 - @) @) @) *4
14-13 [T7 Set Value 2 (Mode 7)  |0~9999 0 - @) @) @) *4
14-14 18 Set Value 1 0~9999 0 - O @) @) *4
14-15 [T8 Set Value 2 (Mode 7) 0~9999 0 - (0] (0] (0] *4
14-16 |C1 Set Value 0~65534 0 - @] @) @) *4
14-17|C2 Set Value 0~65534 0 - @) @) @) *4
14-18|C3 Set Value 0~65534 0 - @) @) @) *4
14-19 |C4 Set Value 0~65534 0 - @) @) @) *4
14-20 |C5 Set Value 0~65534 0 - @) @) @) *4
14-21|C6 Set Value 0~65534 0 - @) @) @) *4
14-22|C7 Set Value 0~65534 0 - @) @) @) *4
14-23 |C8 Set Value 0~65534 0 - @) @) @) *4
14-24 |AS1 Set Value 1 0~65534 0 - @) @) @) *4
14-25 |AS1 Set Value 2 0~65534 0 - @) @) @) *4
14-26 |AS1 Set Value 3 0~65534 0 - @) @) @) *4
14-27 |AS2 Set Value 1 0~65534 0 - @) @) @) *4
14-28 |AS2 Set Value 2 0~65534 0 - @) @) @) *4
14-29 |AS2 Set Value 3 0~65534 0 - @) @) @) *4
14-30 |AS3 Set Value 1 0~65534 0 - @) @) @) *4
14-31 |AS3 Set Value 2 0~65534 0 - @) @) @) *4
14-32 |AS3 Set Value 3 0~65534 0 - @) @) @) *4
14-33 |AS4 Set Value 1 0~65534 0 - @) @) @) *4
14-34 |AS4 Set Value 2 0~65534 0 - @) @) @) *4
14-35 |AS4 Set Value 3 0~65534 0 - @) @) @) *4
14-36 [MD1 Set Value 1 0~65534 1 - @) @) @) *4
14-37 IMD1 Set Value 2 0~65534 1 - @) @) @) *4
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Group 14 PLC Setting Parameters

Control Mode

Code Parameters Setting Range Default | Unit V/F S PM |Attribute
SLV
14-38 MD1 Set Value 3 1~65534 1 - @) 0 0 *4
14-39 MD2 Set Value 1 0~65534 1 - @) 0 O *4
14-40 MD2 Set Value 2 0~65534 1 - 0 0 0 *4
14-41 |IMD2 Set Value 3 1~65534 1 - 0 O 0 *4
14-42 IMD3 Set Value 1 0~65534 1 - 0 @) 0 *4
14-43 MD3 Set Value 2 0~65534 1 - 0 @) 0 *4
14-44 MD3 Set Value 3 1~65534 1 - O O 0 *4
14-45 MD4 Set Value 1 0~65534 1 - @) 0 0 *4
14-46 |MD4 Set Value 2 0~65534 1 - 0 0 0 *4
14-47 MD4 Set Value 3 1~65534 1 - @) 0 0 *4
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Group 15 PLC Monitoring Parameters

Control Mode
Code Parameters Setting Range Default | Unit PM |Attribute
V/F SLV
SLv
15-00 [T1 Current Valuel 0~9999 0 - O O O *4
15-01 [T1 Current Value 2 (Mode7)  |0~9999 0 - (@] (0] 0] *4
15-02 [T2 Current Value 1 0~9999 0 - ) @) @) *4
15-03 |T2 Current Value 2 (Mode7)  |0~9999 0 - 0] (0] (0] *4
15-04 [T3 Current Value 1 0~9999 0 - @] @) @] *4
15-05 [T3 Current Value 2 (Mode7)  |0~9999 0 - (@] (0] 0] *4
15-06 [T4 Current Value 1 0~9999 0 - O O 0] *4
15-07 [T4 Current Value 2 (Mode7)  |0~9999 0 - O o] 0] *4
15-08 [T5 Current Value 1 0~9999 0 - @] @) @] *4
15-09 [T5 Current Value 2 (Mode7) [0~9999 0 - @] @] (@] *4
15-10 [T6 Current Value 1 0~9999 0 - O O O *4
15-11 [T6 Current Value 2 (Mode7) |0~9999 0 - @] (0] (0] *4
15-12[T7 Current Value 1 0~9999 0 - O O O *4
15-13|T7 Current Value 2 (Mode7)  |0~9999 0 - 0] (0] (0] *4
15-14 T8 Current Value 1 0~9999 0 - O O O *4
15-15 [T8 Current Value 2 (Mode7)  |0~9999 0 - (@] (0] 0] *4
15-16 (C1 Current Value 0~65534 0 - ) @) ) *4
15-17 (C2 Current Value 0~65534 0 - @] @] @] *4
15-18 (C3 Current Value 0~65534 0 - 0] O 0] *4
15-19 |C4 Current Value 0~65534 0 - O O O *4
15-20 (C5 Current Value 0~65534 0 - @) ) O *4
15-21 (C6 Current Value 0~65534 0 - O ) O *4
15-22 (C7 Current Value 0~65534 0 - @] @] @] *4
15-23 (C8 Current Value 0~65534 0 - O O O *4
15-24 ]AS1 Current Value 0~65534 0 - O O O *4
15-25 [AS2 Current Value 0~65534 0 - O O O *4
15-26 [AS3 Current Value 0~65534 0 - O ) O *4
15-27 |AS4 Current Value 0~65534 0 - @] @] @] *4
15-28 (MD1 Current Value 0~65534 0 - @] O @] *4
15-29 [(MD2 Current Value 0~65534 0 - O O O *4
15-30 [MD3 Current Value 0~65534 0 - @] ) @) *4
15-31 |[MD4 Current Value 0~65534 0 - O O O *4
15-32 [TD Current Value 0~65534 0 - @] @] @] *4
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Group 16 LCD Function Parameters

Control Mode

Code| Parameters Setting Range Default |Unit V/E|sLv PM | Attribute
SLV
Main Screen °~43 . . .
16-00 o when using LCD to operate, the monitored item 16 -1 0]10]|O *1*7
Monitoring displays in the first line. (default: frequency command)
Sub-Screen °~43 ) ) )
16-01 L when using LCD to operate, the monitored item 17 - O|l0O0]| O *1*7
Monitoring 1 displays in the second line. (default: output frequency)
5~43
Sub-Screen . . .
16-02 o when using LCD to operate, the monitored item 18 - O|l0O0]| O *1*7
Monitoring 2 displays in the third line. (default is output current))
0~39999
Determine the display way and unit of frequency
command
0 : Frequency display unit is 0.01Hz
1 : Frequency display unit is 0.01%
2 : Frequency display unit is RPM.
3~39 : Reserved
40~9999 :
Users specify the format, Input OXXXX represents the
16-03 [Display Unit  (display of XXXX at 100%. 0 -|O0 O] O *7
10001~19999 :
Users specify the format; Input LXXXX represents the
display of XXX.X at 100%.
20001~29999 :
Users specify the format, Input 2XXXX represents the
display of XX.XX at 100%.
30001~39999 :
Users specify the format, Input 3XXXX represents the
display of X.XXX at 100%.
0 : No Unit Q:/m 18 : kW
1: FPM 10 : /h 19:m
2 : CFM 11:°F 20 : °C
. . 3 : PSI 12 :inW 21 : RPM
Engineering
16-04| 4 GPH 13 : HP 22 : Bar 0 -lO|lO|O *7
Unit 5 : GPM 14 : m/s 23 : Pa
6 : IN 15 : MPM 24 : kPa
7 . FT 16 : CMM
8 : /s 17 : W
16-05 |LCD Backlight |0~7 5 -|O0O|[O|O *1*7
0 : Do not copy parameters
Copy Function 1 : Read inverter parameters and save
16-07 . them to the operator. 0 -10|]0O0|O *7
Selection 2 : Write the operator parameters to inverter.
3 : Compare parameters of inverter and operator.
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Group 16 LCD Function Parameters

Control Mode

Code| Parameters Setting Range Default {Unit PM i
9 g V/E |SLV Attribute
SLV
. 0 : Do not allow to read inverter parameters

Selection of them to th ;

16-08 |Allowing or save them .o e operator. 0 lololo +7
di 1 : Allow to read inverter parameters

Reading and save to the operator.

Selection of K " hen LCD tor' q
16-09 |operator : Keep operating when operator is removed. 0 “lololo *1%7

1 : Display fault when LCD operator is removed
Removed (LCD)
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Group 17 Automatic Tuning Parameters

Control Mode
Code Parameter Name Setting Range Default | Unit PM | Attribute
V/F SLvV
SLV
0 : Rotation Auto-tuning
1 : Static Auto-tuning
2 : Stator Resistance Measurement
. 3 : Reserved .
s L oo |
5 : Rotation Auto-tuning
Combination (item: 4+2+0)
6 : Static Auto-tuning
Combination (item: 4+2+1)
17-01 Motor Rated Output 0.00~600.00 KVA KW 0 0 X
Power
17-02 |Motor Rated Current 0.1~1200.0 KVA A o} 0 X
17-03 Motor Rated Voltage 200V - 50.0~240.0 220 v 0 o} X
400V : 100.0~480.0 440
17-04 Motor Rated Frequency 14.8~599.0 60.0 Hz O 0 X
17-05 [Motor Rotated Speed ~ [0~24000 KVA  [RPM| O O X
17-06 [Pole Number of Motor  [2~16(Even) 4 Pole| O 0
17-08 [Motor no-load Voltage 200V : 50240 KVA v o} o} X
400V : 100~480
17-09 [Motor Excitation Current {0.01~600.00 KVA A X @] X
17-10 |automatic Tuning Start 0 : Disable 0 - 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 error 0 ) o 0 X
Automatic Tuning 5 : Mutual induction tuning error
6 : DT Error
7 : Encoder error
8 : Motor’s acceleration error
9 : Warning
17-12 Proportion of Motor 51~15.0 KVA % X o X
Leakage Inductance
17-13 |Motor Slip Frequency ~ [0.10~20.00 KVA Hz X o] X
17-14 Selection of Rotation 0: VF Rotation Auto-tuning 0 ) 0 0 X
Auto-tuning 1: Vector Rotation Auto-tuning

KVA : The default value of this parameter will be changed by different capacities of inverter

It is suggested that HD/ ND mode (00-27) be selected first before motor performs auto-tuning.
Note : The value of mode selection of automatic tuning is 6 (Static Auto-tuning Combination). When do

auto-tuning with no-load motor, it is suggested to select 17-00=5 (Rotation Auto-tuning Combination)
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Group 18 Slip Compensation Parameters

Control mode
Code Parameters Setting Range Default | Unit PM | Attribute
V/F SLV
SLV
Slip Compensation Gain at VF : 0.00
18-00 0.00~2.50 - O O X *1
Low Speed. SLV : ***
Slip Compensation Gain at
18-011 . -1.00~1.00 0.0 - @) @) X *1
High Speed.
18-02 [Slip Compensation Limit 0~250 200 % O X X
Slip Compensation Filter
18-03 | . 0.0~10.0 10 s ) X X
Time
Regenerative Slip 0 : Disable
18-04 i ) 0 - @] X X
Compensation Selection 1 : Enable
18-05 [FOC Delay Time 1~1000 100 ms X O X
18-06 [FOC Gain 0.00~2.00 0.1 - X O] X

*** . Refer to the following attachment 1
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Group 20 Speed Control Parameters

Control Mode

Code Parameters Setting Range Default| Unit PM | Attribute
V/F SLV
SLV
20-00 [ASR Gain 1 0.00~250.00 - - X O O *1
20-01 |ASR Integral Time 1 0.001~10.000 - s X @) @) *1
20-02 |ASR Gain 2 0.00~250.00 - - X O (0] *1
20-03 |ASR Integral Time 2 0.001~10.000 - S X @] (@] *1
20-04 |ASR Integral Time Limit [0~300 200 % X O @)
0 : PI speed control will be enabled
i | oo ot
20-07 |Acceleration and P i 0 - X 0 X
Deceleration of /Pl deceleration, only use P control
1 : Speed control is enabled either
in acceleration or deceleration.
20-08 |ASR Delay Time 0.000~0.500 0.004 | s X @) @)
20-09 PPeed Observer ) )y 5 o5 061 | - X 0 X *]
Proportional (P) Gainl
20-10 PPeed Observer 0.01~10.00 005 | s X o) X *]
Integral(l) Time 1
20-11 PPeed Observer ) 555 061 | - X 0 X *]
Proportional (P) Gain2
20-12 PPeed Observer 0.01~10.00 006 | s X 0 X *1
Integral(l) Time 2
Low-pass Filter Time
20-13 [Constant of Speed 1~1000 4 ms X O X
Feedback 1
Low-pass Filter Time
20-14 [Constant of Speed 1~1000 30 ms X O X
Feedback 2
20-15 (PSR GainChange 1y 5 5999 40 |Hz | x | o | o
Frequency 1
20-16 [°R Gain Change 0.0~599.0 80 | Hz | X 0 0
Frequency 2
20-17 || Oraue Compensation , 5 5 o 100 | - X 0 X *]
Gain at Low Speed
20-18 Torque Cf)mpensatlon 10~10 0 % X 0 N -
Gain at High Speed
20-33 [Petection Levelat 1y, 5 10 x | o | o 1
Constant Speed
Compensation Gain of
20-34 i 0~25600 0 X ) O *1
Derating
Compensation Time of
20-35 i 0~30000 100 | ms X @) @) *1
Derating
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Group 21 Torque And Position Control Parameters

Control mode
Code Parameters Setting Range Default | Unit PM '
g g V/E SLV Attribute
SLV

21-05 |Positive Torque Limit 0~300 150 % X @) *
21-06 [Negative Torque Limit 0~300 150 % X *
21-07 Forward Regeneratlve 0~300 150 % X 0 o .

Torque Limit
21-08 Reversal .Re.generatwe 0~300 150 % X 0 o .

Torque Limit
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Group 22 PM Motor Parameters

Control Mode

Code Parameters Setting Range Default | Unit PM |Attribute
V/F | SLV
SLV
22-00 |PM Motor Rated Power [0.00~600.00 KVA kW X X (0]
22-02 |PM Motor Rated Current [25%~200% inverter rated current KVA A X X O
22-03 |PM Motor‘s Pole Number |2~96 8 Poles| X X @)
22-04 | M Motor's 0~60000 1500 |[RPM| X | x | ©
Rotation Speed
22-05 [ M Motor's Maximum s _ 544 1500 [RPM| X | x | 0
Rotation Speed
22-06 | M Motor Rated 4.8~599.0 750 | Hz | X | x | o
Frequency
22-10 |PM SLV Start Current 20% ~ 200% Motor Rated Current 50 % X X @]
22-11 [/F Mode Start Frequency |y 54 00 | % | x| x| o
Switching Point
20-14 fArmature Resistance of ) 57 34 9 100 | 0| x| x|o
PM Motor
20-15 [P-is Inductance of PM ) 1344 1000 |mH| x | x | ©
Motor
22-16 (3 MisInductance of PM 5 ) 30099 1000 [mH| X | x | o
Motor
22-18 |Flux-Weakening Limit ~ [0~100 0 % X X )
0 : PM Motor Tuning is not Active.
22-21 |PM Motor Tuning 0 - X X O
1 : Parameter Auto-tune
0 : None
. 5 : Loop Adjustment is Time Out
Fault Hist f PM Mot
22-22 Til:)in IStory ™M . Other Errors of Motor Tuning 0 - X X o) *4
9 O : Current Abnormity Occurs when
Loop Adjustment
22-23 [PMSLV acceleration time [0.1~10.0 10 Sec | X X )
99.95 [nitial Position Detection |0 : Disable . . . 1 ) X X 0
of PM Motor 1 : Detected when inverter is running
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Group 23 PUMP & HVAC Function Parameters

Control Mode

Code Parameters Setting Range Default [Unit PM | Attribute
V/F|SLV
SLV
0: Disable
. . 1: PUMP
23-00{Function Selection - HVAC 0 -0 X | X
3: Compressor
Setting of Single & O Single Pump
Multiole P d 1: Master
23-p1[ WHPIE FUMPS and ). ¢\ e 1 0o |-lolx]| x
Master & Slave
Machines 3: Slave 2
4: Slave 3
23-gp[OPeration Pressure 1y 550,00 200 |psi| O] x| x
Setting
Maximum Pressure
23-03|Setting of Pressure 0.10 ~ 650.00 10.00 |PSI| O | X | X
Transmitter
Pump Pressure 0 : Set by 23-02
23-04 X | X
30 Command Source 1 : Set by Al 0 ©
0: Display of Target and Pressure
Display Mode Feedback
23-05 0 O| X | X
Selection 1: Target Pressure Only
2: Feedback Pressure Only
23-06|Proportion Gain(P) 0.00~10.00 3.00 -1 O] X | X
23-07[Integral Time(l) 0.0~100.0 05 |Sec| O | X | X
23-08|Differential Time(D) 0.00~10.00 0.00 [Sec| O | X | X
23-pgfoleranceRange of 1) o) oeh g9 05 |psijo| x| x
Constant Pressure
23-10[>'e€P Frequency of ) o) 99 00 3000 |Hz| O | x| X
Constant Pressure
23-11'eep Time of Constantly ) occ o 00 |[sec| o] x| x
Pressure
23-12|Maximun Presure Limit[0.00 ~ 650.00 5 PSI| O | X X
23-13|Warning Time of High ) ) ¢4 ¢ 100 |Sec| O | X | X
Pressure
23-14pt0P Timeof High 1y ) 0000 200 |[sec| 0| x| x
Pressure
- %/P
23-15Minimum Pressure iy 54 650,00 5 |lol| x| x
Limit SI
23-16Vaming Time of Low 1 5 215 4 00 |Sec| O | x| X
Pressure
23-17[2ultstopTime of Low o 01 00 |[sec| o] x| x
Pressure
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Group 23 PUMP & HVAC Function Parameters

Control Mode

Code Parameters Setting Range Default [Unit PM | Attribute
V/EF|SLV
SLV
23-1g[1Ime Of Loss Pressure 1 5 go09 00 |Sec| O | X | X
Detection
Proportion of Loss
23-19 . 0 ~ 100 0 % | O | X | X
Pressure Detection
23-22Slave Trip Frequency 0.00 ~ 599.00 4500 [Hz| O | X | X
2323 Direction of Wajter 0: Upward Detectlon. 1 1ol x| x
Pressure Detection 1: Downward Detection
23-4[3ange of Water 0.00 ~ 65.00 01 |[PsI| O | X | X
Pressure Detection
23-psferodofWater 5 5000 300 [sec| O | x| x
Pressure Detection
Acceleration Time of
23-26|Water Pressure 0.1 ~ 6000.0 KVA |[Sec| O | X | X
Detection
Deceleration Time of
23-27|Water Pressure 0.1 ~ 6000.0 KVA |[Sec| O | X | X
Detection
23-28|Forced Run Command [0.00 ~ 599.00 000 [Hz|O | X | X
Switching Time of Hr/
23-29|Water Pressure 0 ~ 240 3 O X | X
Detection min
Detection Time of
23-30{Multiple Pumps in 0.0 ~30.0 50 |[Sec|O | X | X
Parallel Running Start
Synchronous Selection 0: Disable
ynchronou [ ) .
23-31[of Multiple Pumps in [~ -ressure Setting Run/Stop 1 ol x| x
2: Pressure Setting
Parallel
3: Run/Stop
23-34[10lerance Range of -, o1 650,00 05 |psijo| x| x
Constant Pressure 2
0: No Function
1: Timer Alternately Selection
23-35 Selection of Multiple  [2: Sleep Stop Alternately Selection 1 ol x| x
Pumps Shift Operation |3: Timer and Sleep Stop Alternately
Selection
4: Multiple Pumps Test Mode
23-37|-eakage Detection 1,5 14 00 |Sec| 0| X | X
Time
Pressure Variation of
23-38|Leakage Detection 0.01 ~ 65.00 01 |[PSI|O| X | X
Restart
Pressure Tolerance
23-39|Range of Leakage 0.01 ~ 650.00 05 |PSI|O | X | X

Detection Restart
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Group 23 PUMP & HVAC Function Parameters

Control Mode

Code Parameters Setting Range Default [Unit PM | Attribute
V/F|SLV
SLV
23-7[Yleximum Pressure 1 14_650,00 1000 [PSI| O | X | X
Setting
Switching Time of 0: Hour
23-72 X | X
3 Alternation in Parallel |1: Minute 0 ©
23-73 Slave Wake—Up 0: Disable 0 ol x| x
Selection 1: Enable
0: Disable
23-74|High Pressure Setting |L: High Pressure Warning 2 O|lO| O
2: High Pressure Warning or Error
0: Disable
23-75|Low Pressure Setting  |L: Low Pressure Warning 0 O|O0| O
2: Low Pressure Warning or Error
Celecti fL 0: Disable
23-78[2%/¢CtioN OT L0%5 1: Loss Pressure Warning 0 00| O
Pressure Detection
2: Low Pressure Error
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Attachment 1 : Different factory setting and maximum setting value of each models

When 11-01 <= 8K,

When 11-01 > 8K,

Whether 12-41

SLV initial value(18-00)

Model | Frame | the maximum output | the maximum output | displayed inverter (Low speed slip
of SLV mode (Hz) of SLV mode (Hz) temperature? compensation
2P5
201 1 150 150 YES 1.00
202H3
202H1
203 2 150 150 YES 1.00
205
208
3 150 150 YES 1.00
210
215
4 110 110 YES 1.00
220
225 5 100 80 YES 0.70
230
6 100 80 YES 0.70
240
401
1 150 150 YES 1.00
402
403
2 150 150 YES 1.00
405
408
410 3 150 150 YES 1.00
415
420 110 110
4 YES 1.00
425 100 100
430 5 100 80 YES 0.70
440
450
6 100 80 YES 0.70
460
475
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Initial value of

Initial value of

Initial value of

Factory setting

The maximum
value of 11-01 in

The maximum
value of 11-01in

Model | 21-05~21-08 | 20-08 (ASR | 00-14~00-17 of 11-01in HD mode HD mode
(Torque limit) filter time) 00-23~00-27 HD mode (SLV control (Other control
mode) modes)
2P5 5 16 16
201 150% 0.001 10.0 5 16 16
202H3 5 16 16
202H1 5 16 16
203 150% 0.001 10.0 5 16 16
205 5 16 16
208 5 16 16
150% 0.001 10.0
210 5 16 16
215 5 16 16
150% 0.002 15.0
220 5 16 16
225 150% 0.002 20.0 5 12
230 5 12
150% 0.004 20.0
240 5 12
401 5 16 16
150% 0.001 10.0
402 5 16 16
403 5 16 16
150% 0.001 10.0
405 5 16 16
408 5 16 16
410 150% 0.001 10.0 5 16 16
415 5 16 16
420 5 16 16
150% 0.002 15.0
425 5 16 16
430 150% 0.002 20.0 5 8 16
440 5 8 12
450 5 8 12
150% 0.004 20.0
460 5 8 10
475 5 8 10
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The function of Low Voltage Start :

Wiring diagram :

Inverter
R/L1
Single phase
UPS or Battery S/L2
T/L3

| 4

Specifications of single phase UPS and Batteryl
440V Classl 2077380Vac, or 2927537Vdc

®

Input terminal of low voltage S17s8
start function 24VG

Timing chart of Electromagnetic contactor

@
® — -
®

Contactor 1 and 3 will b3 enable before the backup power is powered on, contactor 2 needs to keep opened.
Contactor 3 will be opened after contactor 1. Contactor 1 and 3 should keep closed before backup power was
removed and contactor 2 was be closed.

Notes of Low Voltage Start function :

1. When low voltage start function is enabled (DI=62), cooling fan will not run, it can prevent the input voltage
be dropped.
When low voltage start function is enabled, the function of input phase loss protection will be disabled.
When low voltage start function is enabled, the output frequency of motor will be based on 07-31.
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Enhance the Riding Confort of Elevator

If there is any uncomfortable feeling during acceleration and deceleration period when you take the elevator.
Please try to adjust the parameters as follows.

Output 4
Frequency

DC injection braking at stop
(When you use PG vector control,
11-06 it will be zero control)

00-14 00-15
Acceleration1 Deceleration1

Notes :
During the deceleration of S curve, if the output frequency is lower than 01-08, the function of S curve will be
stopped and then transfer to DC injection braking (Zero Speed Control).

Function of DC Injection Braking and Zero Speed Control.

A
Output
Frequenc
a Y 07-08(DC Injection Braking Time at Stop)
(Zero Speed Braking Time at Stop)
0.370.5s
——————————————————————————————— > !
Frequency :
QOutput ON OFF
: > !
OFF
DC Brake >

Note 1 :

According to the standards of European market, when the elevator is stop, the inverter and the motor has to be
separated by contactor. For emergency situation, the inverter and the motor just can be separated by DC injection
braking disabled and base block enabled (base block signal is ON)

Note 2 :

When inverter control is separated from motor control or DC injection braking control (Zero speed control).
Sometimes, inverter will occur fault by pulse voltage.

Besides, when the contactor is installed between inverter and motor, please et 08-10=1 (Selection of output phase

loss protection).
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4.3 Description of parameters

Group 00 Basic Parameters

00- 00 Control Mode Selection
(0] :V/F

Range (2] :SLV
(5] : PMSLV

> The inverter offers the following control modes :

00-00

Value Mode Information Application

General Purpose applications which do not
0 V/F  |V/F Control without PG require high precision speed control,
auto-tuning is not required.

General Purpose Applications that
Sensorless Vector Control without |require higher precision speed control

2 SLV )
PG and torque response without the use
of an encoder.
Sensorless Current Vector Without PG Applications. Provide the
5 PMSLV |Control without PG (for requirements of high precision speed
Permanent magnet motor) and torque

(1) 00-00=0 (V/F Mode)

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

> Perform a stationary auto-tune (17-00=2), if the motor cable is longer than 50m
(165ft), see parameter group 17 for details.

(2) 00-00=2 (SLV Control)

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

(3) 00-00=5 (PMSLV)

> PMSLV control mode has to connect motor, otherwise “CF08” error will be displayed.

» Verify the inverter rating matches the motor rating. Perform rotational auto-tune to measure
and store motor parameters for higher performance operation.

> Perform auto-tuning before operation to enhance the performance of PMSLV mode. Refer to
parameter 22-21 for the descriptions of PM motor tuning function.

»  Select the appropriate motor rating and braking resistor based on your motor and
applications. Please install the braking module in the models of 200V 30HP/ 400V
40HP or the above.

Note : Parameter 00-00 is excluded from initialization.
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00- 01 Motor’s Rotation Direction

[0] : Forward

Range
g [1] : Reverse

» Use the FWD/REV key to change motor direction when Run Command Selection
(00-02=0) is set to keypad control.

00- 02 Main Run Command Source Selection

(0] : Keypad

[1] : External Terminal (Control Circuit)
(2] : Communication Control (RS-485)
(3] : PLC

Range

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

(2) 00-02=1 : External Terminal

»  External terminals (00-04) can be used to start and stop the inverter and select motor direction.
> Please refer Fig. 4.3.1 for two wire control mode.

> Please refer Fig. 4.3.2 for three wire control mode.

(3) 00-02=2 : Communication
» Communication port (RS485) can be used to start and stop.
> Please refer parameter 09 for RS-422/485communication control.

(4) 00-02=3: PLC
» Parameter 00-05 is invalid when the run and stop command is used by PLC function.
> PLC function can be stopped by RUN/STOP key of the keypad.

00- 03 Alternative RUN Command Selection

(0] : Keypad

[1] : External terminal control
(2] : Communication control
(3] : PLC

Range

(1) 00-03=0 : Keypad Control

> Use the keypad to start and stop the inverter and set direction with the forward / reverse key).
Refer to section 4-1 for details on the keypad.

(2) 00-03=1: External terminal control

> External terminals are used to start and stop the inverter and select motor direction.

Note : It is required to be used with multi-function digital input
(12 : main and alternative run switch function).
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00- 04 Alternative RUN Command Selection

(0] : Forward/Stop-Reverse/Stop
Range [{1] : Run/Stop- Reverse/ Forward
(2] : 3 Wire Control Mode - Run/Stop

> 00-04 is valid when run command is set to external mode by 00- 02/00- 03 =1.

Set 00-04= [0/1] first, before setting (03- 00~03- 05)to [0] or [1] .

> 00-04= [0], Set external terminals (03-00 to 03-05) function to 0 for FWD/Stop or Set to 1 for
REV/Stop.

> 00-04= [1], Set external terminals (03-00 to 03-05) function to 0 for Run/Stop or Set to 1 for
FWD/REV

> 00-04 = [2] Terminals S1, S2, S3 are used in a combination to enable 3 wire run/stop mode.

»  Settings for 03-00, 03-01, 03—-02 will not be effective. Please refer Fig.4.3.1 for 2 wire operation
mode.

A\

B 2-wire operation
» For 2-wire operation set 03-00 (S1 terminal selection) to 0 and 03-01 (S2 terminal

selection) to 1.
Forward,
Run / Stop
—O

Reverse
Run / Stop

Figure 4.3.1 wiring example of 2-wire

m 3-wire operation

Operation
(normally open
Momentary switch)

55—
—M——O S1 Run Command

Stop (On:Run)
(Normally closed
Momentary
switch) (OS2 Stop Command

(Off: Stop)

O O—0S7 Forward/Reve
rse selection

?24VG

Figure 4.3.2 3 wiring example of 3-wire
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» Terminal S1 must be closed for a minimum of 50ms to activate operation, please refer
below.

Run gl Off

»Time
Command

Stop Commangé »Time

I

I

|

| Off On
' (forward) (Reversal)
|
I
I
|
I
I
|

Stop | Forward | Reverse

Forward/
Reverse
Command

»Time

»Time

I
I
|
I
i
I
|
I
I
|
:
|
Motor Speed !
|
I

Figure 4.3.3 3-wire operation

00- 05 Main Frequency Command Source Selection

00- 06 Alternative Frequency Command Source Selection

(0] : Up/Down of Keypad

(1] : Potentiometer on Keypad

(2] : External AIl Analog Signal Input
Range (3] : External AI2 Analog Signal Input
(4] : External Up/Down Frequency Control
[5] : Communication Setting Frequency
(6] : Reserved

(7] : Pulse Input

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

> Use the digital operator to enter frequency reference or to set parameter 05-01 (frequency
reference 1), please refer section 4.1.4 for the details.

» 1f 00-06=0, the value of alternative frequency command only can be set in parameter 05-01.

(2) 00-05/00-06=1
> Use the potentiometer to enter frequency source

(3)00-05/00-06=2 or 3

» Use analog reference from analog input All or Al2 to set the frequency reference (as shown in
Figure 4.4.4). Refer to parameters 04-00 to select the signal type

> If the main frequency input signal is analog voltage signal, please set JP1 (AIl) to V. If the main
frequency input signal is analog current signal, please set JP1 (All) to L
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4&1 Y

2K Al1 Main Speed
Frequency Reference

Command
(Voltage Input)

12 Main Speed Frequenc
Reference Command
(Current Input)

1 V
N\
JGND JPIC I

1V

/YA

JP2I

Figure 4.3.4 Analog input as main frequency reference command

Note :

1.

4)

(5)

(6)

When analog current input signal connectes to A2, please set JP3 to I (default setting) and set
04-00=0~3 (AI2=0~20mA /4 ~20mA) -

When analog voltage input sognal connectes to Al2, please set JP3 to V (default setting) and
set 04-00=0~3 (AI2=0~10V / 2~10V) -

Please set parameter 04-00 correctly according to your AI1/AI2 signal.

00-05/00-06=4
The inverter accelerates with the UP command closed and decelerates with the DOWN
command closed. Please refer to parameter 03-00~03-05 for additional information.

00-05/00-06=5

Please use MODICON series PLC or othe devices which uses MODBUS protocol to
communicate, please set thecorrect baud-rate for communication according to the details in
chapter 09.

00-05/00-06=7

To use this function a pulse train input is required to be connected to the Pl input and

GND, please refer the photo as Fig.4.3.5. Pl input terminal, built-in resistance, is not required to
connect the resistance if open collector input mode is used

ﬁnyerial pulse input

1 (Internal resistance : 3.89 K)

Specifications
Low Input Levell 0.0t0 0.5V
GNDC High Input Levell 4.0t0 13.5V
Y i Duty cyclel (ON/OFF) 30 % to 70%

Pulse Input Frequency Rangell 50 to 25 KHz

Figure 4.3.5 Frequency reference from pulse input
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00- 07 Main and Alternative Frequency Command modes

(0] : Main frequency

Range
J (1] : Main frequency + alternative frequency

» When 00-07=0, the frequency source is set by the Main frequency parameter 00-05.

> When 00-07=1, The frequency command will be the result of setting of main and alternative
frequencies. The inverter will display the SEO1 error when 00-07=1 and parameter 00-05 and
00-06 are set to the same selection.

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

00- 08 Communication frequency command

Range [0.00~599.00] Hz

> This parameter only can be used to read the set frequency in communication mode.
> This parameter is only effective in the communication mode.

00- 09 Frequency Command save on power down
Range (0] : Disable
9 (1] : Enable

> This parameter is only enabled in communication mode

00-10 Initial Frequency Selection of Stop

{0] : By Current Frequency Command
Range (1] : By Zero Frequency Command
(2] : By Parameter 00-11

The parameter only can be used when main frequencysource comes from keypad.
When 00-10=0, the initial frequency is set by the current frequency.

When 00-10=1, the initial frrquency will be reset to 0.

When 00-10=2, the initial frequency will be set by 00-11.

YV V V V

00-11 Initial Frequency Setpoint

Range 0.00-599.00

00-12 Frequency Upper limit

Range [0.00-599.00] Hz
00-13 Frequency Lower limit
Range [0.00-598.99] Hz

> Set the maximum frequency reference is 100% of the 01-02 or 01-16.

> The inverter will display the SEOL error when 00-12 value is lower than 00-13. Frequency upper
and lower limit is active for all frequency reference modes.

» When 00-13>0 and output frequency<00-13, inverter output frequency will be based on 00-13.
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s Frequency

100%

00-12

Frequency
Reference

>

100%

Figure 4.3.6 Frequency reference upper and lower limits

00-14 Acceleration time 1
Range [0.1~6000.0] Sec
00-15 Deceleration time 1
Range [0.1~6000.0] Sec
00-16 Acceleration time 2
Range [0.1~6000.0] Sec
00-17 Deceleration time 2
Range [0.1~6000.0] Sec
00-21 Acceleration time 3
Range [0.1~6000.0] Sec
00-22 Deceleration time 3
Range ({0.1~6000.0] Sec
00-23 Acceleration time 4
Range [0.1~6000.0] Sec
00-24 Deceleration time 4
Range [0.1~6000.0] Sec

Preset Acceleration and Deceleration times set by above parameters.

Factory setting of acceleration timeis 00-14, factory setting of deceleration time is 00-15.

> Acceleration time is the time required to accelerate from 0 to 100% of maximum output
frequency (01-02 or 01-16).

> Deceleration time is the time required to decelerate from 100 to 0% of maximum output
frequency (01-02 or 01-16).

The default values for the accele. / decal. times are dependent on the inverter size.

Size Acceleration / Deceleration
200V series 400V series Default Value
1~10HP 1~15HP 10s
15~20HP 20~25HP 15s
30~40HP 30~75HP 20s

A. Select acceleration and deceleration time via the digital input terminals
The following table shows the acceleration / deceleration selected when the digital input function
Accel/ Decel time 1 is used.
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Table 4.3.1 Acceleration/Deceleration Time Selection

Accel/decel time 1
(Set 03-00 to 03-05=10)

Acceleration
Time

Deceleration
Time

0 Tacccl1(00-14) Tdec1(00-15)
1 Taccc2(00-16) | Tdec2(00-17)
0:OFF 1:0N
————————————— Tdec2
Rate
Tacc2
Output
Frequency : Rate :
1 l Tdec1
\:'_ Tacc1 : Rate
| Rate :
: ! » time
A [} |
[} |
[} |
Digital Input ' '
Terminal S5
(03-04=10) > time

Figure 4.3.7 Didital input S5 switch between Taccl/Tacc2 and Tdecl/Tdec2

B. Switch of Acceleration/Deceleration time according to motors

03-00~03-06 set to 40 (Switching between motor 1/motor 2), it can switch motors by digital input.
(Motor 1 and Motor 2 selection function only for V/F control mode.)

> When motor 1 selected, please refer table 4.3.1 for acceleration/deceleration time selection.

> When motor 2 selected, please refer the table below of acceleration/deceleration time selection.

Motor 2 selected
Accelerastlecl):c/tlijoezlfeleratlo ACCET’Iii:aetion Deci:zztion
(Set 03-00 to 03-05 = 10)

0 Taccc3(00-21) Tdec3(00-22)
1 Taccc4(00-23) Tdec4(00-24)

00-18 Jog frequency

Range [0.00~599.00] Hz

00-19 Jog acceleration time

Range [0.1~600.0] Sec

00-20 Jog deceleration time

Range [0.1~600.0] Sec

> Jog acceleration time (00-19) is the time required to accelerate from 0 to 100% of maximum
output frequency (01-02 or 01-16). Jog deceleration time (00-20) is the time required to
decelerate from 100 to 0% of maximum output frequency (01-02 or 01-16).

» The JOG function is operational by using the multi-function input terminals S1 to S6 (00-02=1)
and setting the relevant parameters 03-00~03-05 to 6 or 7, the motor will run by the setting.
Refer to parameter group 3.
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00- 26
Range

Emergency stop time
(0.1~6000.0] Sec

When emergency stop input is activated the inverter will decelerate to a stop using the Emergency
stop time
» When digital input set to 14, inverter will decelerate to stop by emergency stop time (00-26).

> To cancel the emergency stop condition the run command has to be removed and emergency
stop input deactivated

Emergency Stop ON OFF
Command > Time
S5(03-04=14) A
Run ON
Command »Time
Output > Time
Frequency «—> Emergency stop
" deceleration time
Figure 4.3.9 Emergency stop example
00- 27 HD/ND Mode
Range {0] : HD (Heavy Duty / Constant Torque)
g [1] :ND (Normal Duty / Variable Torque)

> The inverter overload curve, carrier frequency, stalls prevention level, rated input/output

current and maximum frequency are automatically set based on the inverter duty (HD/ND)

selection. Please refer to table 4.3.2 for detailed information. -

Table 4.3.2 Heavy Duty (Constant torque) / Normal Duty (Variable torque)
Overload Carrier Maximum Stall‘ Rated input /
00-27 capacit frequenc output prevention output
pactty 9 y frequency level current
0 o : 150%
(H/D mode) 150%, 1min 2-16KHz 599.00Hz (08-00, 08-01) Refer to
1 o . 120% section 3.7

(N/D mode) 120%, 1min 2-16KHz 120.00Hz (08-00, 08-01)

Note : ND mode only can be used for 25-40HP of 200V class and 30-75HP of 400V class.

>
>

Select V/F curve (Group 1) and enter motor data (Group 2) to match the application.
In H/D mode, the maximum output frequency is 599Hz for all control modes, except for SLV

where the maximum output frequency is limited based on the inverter rating, see table below.
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Maximum
Horsepower Special circumtances output
frequency
220V 1~10HP, 440V 1~15HP - 150Hz
220V 15~20HP, 440V 20HP - 110Hz
440V 25HP - 100Hz
220V 25~40HP 440V 30~75HP, 11-01 set to 8KHz(included) or below 100Hz
220V 25~40HP, 440V 30~75HP, 11-01 set to 8KHz or higher 80Hz

Note : In normal duty mode only applies to control modes V/F . All other modes must
use the Heavy Duty settings.

00- 34 Language

(0] : English
(1] : Simplified Chinese
(2] : Traditional Chinese
(3] : Turkish

Range

It is required to be with LCD keypad to display the language selection of parameter 00-34
» 00-34=0, LCD keypad displays in English.

» 00-34=1, LCD keypad displays in Simplified Chinese.

> 00-34=2, LCD keypad displays in Traditional Chinese.

» 00-34=3, LCD keypad displays in Turkish.

Note : It will not restore to the default value when this parameter performs initialization.

00- 35 Minumum Frequency Detection
Range (0] : Alarm
9 (1] : Keep Running at Lower Frequency

» 00-35=0, when output frequency lower than minimum frequency (01-08), display will
show STPO alarm.

» 00-35=1, when the frequency command is lower than minimum frequency, inverter will
keeping running at minimum frequency.

00- 36 PID Lower Frequency Selection

(0] : Lower Frequency of PID Sleep Mode

R
ange (1] : OHz of PID Sleep Mode

> When 00-36=0, the lower frequency of PID sleep mode will base on 10-17~10-20.
» When 00-36=1, the lower frequency of PID sleep mode is OHz.
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Group 01 V/F Control Parameters

01- 00 Volts/Hz Patterns

Range [O~FF]

>
>
1)
(2)
(3)

Make sure to set the inverter input voltage parameter 01-14

There are three ways to set V/F curve :

01-00 = 0 to E : Choose any of the 15 predefined curves (0 to E)

01-00 =0F : Use 01-02~01-09 and 01-12~01-13, with voltage limit
01-00 = FF : Use 01-02~01-09 and 01-12~01-13, without voltage limit.

Refer to the following figure :

Output
Voltage
250V The Output Voltage Limit Curve
(the voltage limit of 400V
40V class is two times)
5V
Output
0 01-02 01-02  Frequency
40

(the output frequency in the max. voltage)

The default parameters (01-02~01-09) are the same when 01-00 is set to F (default) and 01-00
is setto 1.

Parameters 01-02 to 01-13 are automatically set when any of the predefined V/F curves are
selected. Please refer table 4.3.3~4.3.5 for the features of V/F pattern. -

When V/F curves are selected, frequency will be limited by 00-12 and 00-13.

This parameter is not affected by the initialization parameter (13-08)
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Table 4.3.3  2P5 - 2HP V/F curve selection (200V)
Type | Specification 01-00 V/F curve Type| Specification |01-00 V/F curve
Low V)
ZOO(V) . 200
0 Starting 8
06 Torque ©
50Hz F . S0Hz| 18- @)
5w d gn | | 94 ’
s0Hz | il ¥
v Default e ? K Starting ’ 0 7325 50 (H2)
3 . o Torque
e setting) °
>
2 1 2
© @
] A Low
ks 60Hz F o 2 oot A
[s) artin
€0 Saturation | (60HZ ) T T g
orgue
y Default 60Hz q
z setting.) | .l oG]
12t( i .
SOHz 075 5 () High
, 2 Starting B
Saturation
Torque
ZOO(V) g é ZOO(V)
o 5
® 3 ©
72Hz 3 T 90Hz C
8 0
135}t S 135 - a
s =+ (H) % g 75 15/3 50 o ()
o 153 60 72 V) S E
a
g Variable W) 0 ,
8] 4 L e : 20 t
2 Torque 1 :
2 |50 o) ©)
% 50 120Hz D
S | HZ | Variable * @ 135 b
g 5 53k z 72} |
° Torque 2 013 % 5 (H) 0153 326 (Ho)
(]
5 .
2 Variable 6
© v
> Torque 3 2001.. 20 ¢
60 %) ®
5 180Hz E
HZ | Variable ’ © 13.5 b
7 6% 2l
Torque 4 015 30 80 (H2) 7'(2, T “7g5 (o)
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Table 4.3.4

3 - 30HP V/F curve selection (200V)

Type | Specification 01-00 V/F curve Type | Specification |01-00 V/F curve
Low
0 Y Starting | 8 2004
Torque
50Hz F o9 S0Hz |
High 138
(50Hz | 27— Starti 9 1331
pu 2 * tartin 6911 i
IS Default 1325 A J 0 132
= . g Torque
%_ setting) 2
S 1 g
© F &= Low
@ 60Hz (v) - )
O , (60Hz | 20 o Starting | A
O Saturation T
Default 2 Torque
60Hz . 60Hz
setting.)
127 }er’ (1.(F) A
681 i Hi
50Hz 153 50 60 (H2) Ig.
. 2 Starting B
Saturation
Torque
204 2.
®) ©)
72Hz 3 = 90Hz C
= 127 1A S 12,7}
R 687 | —8 68l
o U153 60 72 (H2) &) 0753 5057 (H2)
© Vari W o 2004 2
& ariable 20 g 2
< 4 o
v Torque 1 o (D)
Y |50Hz o + 120Hz D
g Variable c 8 = q;) 127 frop
68 /i
'S Torque 2 013 2 5 (2 |8- %05 50125 (H2)
o , v € v
2 Variable 200 o 20 .
) torques | € :
orque S E
60Hz| ) o 180Hz E “
Variable ; 63%;;.::‘.::"’:‘.::‘; 6 1;-;; “““
Torque 4 A —- & (2 0153 50780 (H2)
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Table 4.3.5

40HP and above V/F curve selection (200V)

Type | Specification | 01-00 V/F curve Type | Specification |01-00 V/F curve
Low
0 o) Starting| 8 2008
Torque )
50Hz F 0.() S0Hz|
High 145} (8)
(GO0Rz | Tl Starti o | 87
A * artin G
é Default |  °1325 A %)- Torquj o 1335 56 (H2)
§ setting) 2
o
= 1 g
© F > Low
2 60Hz 201 A : 200"
o ) (60Hz o Starting A
O Saturation T
Default 2) Torque (B)
60Hz setting) o 60Hz a5 "
136} ) _ 139}/
174 High g
20Hz 2 53 50 6 Starting B 0153 o0
Saturation
Torque
V) v
200 200
®) (€
72Hz 3 90Hz C
o k0% T b
a 0453 5075 (H2) 5 0153 60 90 (H2)
5 ks
s Variable ool ®
o 4 v 200 V) N
e Torque 1 >
O |50Hz o I 120Hz D ()
> H 52.:1’ -
g_ Variable c 333.‘/_ o) " 039 136}
: Torque 2 " 3 i |8— 7'3 753 60120 (H2)
Q Variable W 5
= 6 200 *é V)
> Torque 3 S 200 2
60Hz . 180Hz E (E)
Variable - o () 6
Torque 4 N 1 v
0153 60180 (H2)
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Table 4.3.6

2P5- 2HP V/F curve selection (220V)

Type| Specification 01-00 V/F curve Type| Specification |01-00 V/F curve
Low
0 20 Starting 8
(0).(F) Torque
50Hz F e 50Hz )
79 ngh
(50Hz 04358 G - .
c ' 4] Starting 9
xS Default >
© ) 5 Torque
= setting ) 2
o
= 1 2
= ©
5 60Hz " iy 2 Low
c < . )
o _ (60Hz =) Starting A 220
O Saturation @ T
Default Torque ®)
60Hz ] 60Hz
setting ) | 148}-—" (P 1617 *)
[EAE 811/
9 Hz, T
50Hz e 0 Low e L.
: 2 Starting B
Saturation
Torque
220(V)
v
220
®
©
72Hz 3 sl 90Hz C
" .1.5 3 60 72 (Hz) 13:3 /
L g 0153 60 o8 (H)
R =
5 . v 2
= Variable 20 4 v) )
% 4 ~ 22 (s
o Torque 1 ) g
5 55 g ©
o | S0Hz . 35 @ 9 120Hz D
> Variable 79, -
o 5 7AE H) g 14.8 |-
5 Torque 2 013 25 50 ( 3 790/}
: o 0153 0120 (Hz)
o) <
© . V) @
= Variable 220 7 V)
> 6 % 22 %
Torque 3 0 )
. ®
60Hz 5 ®) 180Hz E
Variable ;% 14.8 by
7 015 30 60 (H2) 791/
Torque 4 0153 o180 (Hz)
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Table 4.3.7 3 -30HP V/F curve selection (220V)

Type| Specification 01-00 V/F curve Type | Specification |01-00 V/F curve
Low
0 v Starting 8 V)
220 220
Torque .
50Hz F o 50Hz _
14 High w2 @
(50Hz 751 . %
% Default 093725 5¢ (H2) #% Sta rtlng 9 0 1325 50 (Hz)
= . o) Torque
Q setting ) S
o
=1 1 =
5 60H " v & Low
z
S | (60Hz | 2 5, Starting | A | 2of"
U] Saturation T
Default 2 Torque (B)
60Hz setting) 60Hz 152|127 (A)
14}-p (1).(F) 1‘;‘;6
50Hz s 5060 (H2) Low 07573 & (Ho)
_ 2 Starting B
Saturation
Torque
220 y) 220(\/)
3 e (C)
o 72Hz 3 S 90Hz C
2 14| 5 1o
5 7.5U. i (Hz) 8 7.5}
U 153 60 72 % 0153 60 90 (Hz)
- Variable - g 204 ¥
e 4 o
g Torque 1 9 (D)
S | 50Hz , - 120Hz D
g Variable : I — g »
= S 7
E Torque 2 E0 1-13//2 50 () E’ 7'3 153 60120 (H2)
,_‘% Variable 220(\/) E 220(\/) %
& 6 2
O
60Hz , 180Hz E
Variable o — o),
7 g "7
Torque 4 %530 &0 (H2) 0753 5078b (H2)

4-76




Table 4.3.8 40HP and above V/F curve selection (220V)

Type| Specification 01-00 V/F curve Type | Specification | 01-00 V/F curve
Low 208"
0 20 Starting 8 ©
O).(F) Torque w2
%
50Hz ( SSH v 50Hz High 0 5575 50 (H2)
Z | “oqg (H) .
c TS * "o Starting 9
o Default =
= o Torque
O setting °
o
& 1 2
© S
S 60Hz F » 0(V) & Low ;
é Saturati (60Hz S Starting | A | 2
aturation 2 T
Default @ - Torque (B)
60Hz setting) | 15| F) 00Hz Lo B
8517 i S
(Hz) Lid
50Hz 1ol 508 Low 351.5 3 60 (He)
2 Startin B
Saturation g
Torque
)
220 v)
220
€) ©
72Hz 3 sl 90Hz C
85| o 15 fomsy
R 153 077 ) 8 850 |
k% 2 0153 50 90 (H2)
[¢)] (O]
@ Variable 204, = 20 4% 2
fa 4 %
2 Torque 1 3 ©)
o o
L | 50Hz ) 575 (9) v 120Hz D 15 s
o Variable c o () Q;’ 851
© 0 3 Y3 )y - 7
: Torque 2 013 25 50 (H2) .8- 0153 60120 (H2)
o e
.© . W ©
5 Variable 20 17 W
> 6 S 220 b
Torque 3 O
E
60Hz . 675 (7), 180Hz E ©
Variable v (6) 15l
7 015 30 60 (H2) 851/
Torque 4 0753 60180 (H2)
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Table 4.3.9 2P5 - 2HP V/F curve selection (230V)
Type| Specification 01-00 V/F curve Type | Specification |01-00 V/F curve
N Low
W g ,
0 20 o Starting 8 oY
OF) 2 Torque
’ o ©
50Hz F 1551w g 50Hz H 16.8...... )
8.3 © ngh 16.4}...4
(S0Hz | "Ml & . i
s Default oL Starting |9 0 1375 5 )
g setting ) T Torque
o
o 1
©
= F W Low
= 60Hz 0 _ o)
8 Saturati (60Hz o Starting A
aturation
60H Default coH Torque ®
z z
setting ) | 1554 0./ 12? """ : ®*
83 i P Wt
U 3 50 60 (H2) Low gi
50Hz 0 153 60 (H2)
2 Startin B
Saturation 9
Torque
230 ¥ v)
230
(©)]
©
72Hz 3 sl 90Hz C
8.3} x 155 [
0715 3 60 72 )| o 83} !
9 g 0153 50 o0 (H2)
k7 >
= ©
= Variable . & v
% 4 ~ 230 *
5 Torque 1 ) g
6 575 o (O
o | S0Hz . 403 @ e 120Hz D
S Variable 83| - 55h
o 5 L 3 (Hz) g ’ i
o Torque 2 013 25 50 3 831 i )
: IQ- 015 3 60 120
o) c
V)
= Variable 230 2 Y
g 6 c 230 %
Torque 3 o S
®
60Hz 03 o 180Hz E
Variable A 155 |8
7 015 30 60 83 i
Torque 4 0153 60 180 (H2)
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Table 4.3.10 3 - 30HP V/F curve selection (230V)
Type| Specification 01-00 V/F curve Type | Specification |01-00 V/F curve
- Low
S .
0 ol o Starting 8 ol
2 Torque
50Hz F o 2 |soHz| p
(50Hz | 3 High Hw
Z | sl & i L5
S Default 07325 56 (H2) _51 Starting 9 5913 5 =T (H2)
S . T Torque
RS} setting )
& 1
©
© F v) Low
o 60Hz 230
5 . (60Hz Starting A | 20
G} Saturation 2
Default Torque
60Hz setting) | sl (0 60Hz s
78} 3}/
0753 5060 (H2) Low ‘73(:) g
50Hz : '
. 2 Starting B
Saturation
Torque
204 V)
230
©) ©
72Hz 3 ol 90Hz C
RS "y 5075 (H2) ’g 1‘;:2
g 3 0153 60 of (H2)
[} [V}
I Variable zof. 3 v
3 4 ] 230 2
R Torque 1 = o
O o
o | 50Hz _ ) S 120Hz D
o Variable . 42_- et W 5 e
© Torque 2 L - 78l
Z q o 0153 60125 (H2)
.8 Variable 220 8 v
S 6 c 230( ) 2
> Torque 3 o
> (E)
60Hz Variabl 575 ) 180Hz E
40.3
ariable 7 %08 1:5/30 (6) L 132 ......
Torque 4 ' 07573 g0780 (H2)
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Table 4.3.11

40HP and above V/F curve selection (230V)

Specification 01-00 V/F curve Type | Specification | 01-00 V/F curve
. Low
o) g .
0 o Starting 8 v)
o
0),(F) Ig’ Torque o)
50Hz F 167 £ |50Hz R N 8
89l ] 19
(50Hz 01335 )] »n . '
.5 Default E» Starting 9 0 1325 56 (H2)
© ) T Torque
R setting)
o
Q 1
©
© F v Low
Q 60Hz 230 .
& _ (60Hz Starting | A
O Saturation Default 2) T
efau orque (B)
o0Hz setting) | 1s7}-/” (M) Rzl | |y (A
894} S
153 50 60 (12 Low T
50Hz 0153
. 2 Starting B
Saturation
Torque
230(V)
®) ©
72Hz 3 srl 90Hz C
89}./" = | | 157k
2 0453 607 g /i y
.g § 153 60 90 (H2)
9 Variable z0f) < v 2
s 4 S
S Torque 1 o (O)
o
$ | 50Hz . 60.1 ©), o 120Hz D
o Variable c o 4) “g’ """
o - ] . y
,; Torque 2 013 25 5 .8' 53 60120 (H2)
e 1S
% Variable 20} 7
> 6 < .
Torque 3 O
E
60Hz ) 60.1 (7) 180Hz E ©
Variable ¥ ® | el
7 015 30 60 (H2) /i
Torque 4 53 50780 (H2)

4-80




Tbale 4.3.12 2P5 - 2HP V/F curve selection (380V)
Type| Specification 01-00 V/F curve Type | Specification |01-00 V/F curve
N Low
0 s S Startin 8
o 9
o
(0).(F), I; Torque
50Hz F s £ |50Hz High
sl © Ig
(50Hz 13'?, = (H2) A Starti 9
-§ Default o) arting 50 (H2)
g setting ) T Torque
o
& 1
© v
= F Low
2 00Hz 60H ; Starti A
(]
O Saturation ( z @ arting
60H Default coH Torque
z z
setting ) | 6} (146
1361 i
SOH 0153 50 60 (2 Low
z
: 2 Starting B
Saturation
Torque
v)
380 v)
380
@)
©)
72Hz 3 ol 90Hz C
136f-(" i . 2614 :
E e R g 13(?15/3 s e ()
2 Variable 0} 2 v)
@ 4 ~ 380 2
E GJ 1§
© Torque 1 (5) >
G " =4 L)
o | 50Hz _ 665 ) be! 120Hz D
Ef Variable . 1l g e
kS Torque 2 v E ™ B 6|
o o 0153 60 120 (H2)
% v %
5 Variable 30 @ W X
3 6 S 380 *
Torque 3 0 O :
G
60Hz 603 o 180Hz E
Variable 138l
7 555 30 80 (2 fzg """ ;
Torque 4 0153 50185 (H2)
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Table 4.3.13 3 - 30HP V/F curve selection (380V)
Type| Specification 01-00 V/F curve Type | Specification |01-00 V/F curve
) o Low
0 380 g Starting 8 V)
B 380
O '; Torque o
50Hz F 2 £ |50Hz High ol )
13} S g 252,
(50Hz 07325 5" (H2) V) . i
S Default = Starting 9 0 1325 50 (H2)
2 T Torque
§ setting ) 9
& 1
©
© F V) Low
o 60Hz 380 _ V)
® : (60Hz Starting A 380
U] Saturation Default ) T
efau orque (B)
00Hz setting) | x|, (1).(F) 60Hz 23 (A)
1B 1337
07573 50 60 (H2) Low B
50Hz 15 3 60 (H2)
, 2 Starting B
Saturation
Torque
380(\/) V)
380
®3)
(C)
72Hz 3 waly 90Hz C
2 3 0153 60 90 (Hz)
[} [}
G Variable . = V)
o 4 o 380
% Torque 1 :e’- o
g |SOHz| | Sofr 2 120Hz D
ariaple 2t @ o
g 5 ”g {.13//2 5 () 2 241§ T
: Torque 2 o 0153 60120 (H2)
9 IS
2 Variable 380(\/) 8 "
© 6 2 380 2
= Torque 3 S
(E)
60Hz o ) 180Hz E
Variable ; ff@ : © 12
Hz H
Torque 4 v T o 50780 (H2)
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Table 4.3.14 40HP and above V/F curve selection (380V)

e ecification - curve e ecification - curve
Typ Specificati 01-00 V/F Typ Specificati 01-00 V/F
Low 300f")
0 50 Starting 8 ©)
(0).(F) Torque m” O
50Hz F 255 50Hz High i =1 (Hz)
(50Hz | " 25 (Ho) ,
c oo " Starting 9
ks Default S
= ' o Torque
Q setting) ©
o
= 1 g
© F V) 3 Low
o 60Hz 380 v v
) _ (60Hz S Starting A 380
U] Saturation 7)) T
Default Torque (B)
o0Rz setting) | sl (P 60Hz air B
1474 Be
50Hz EE et Low 104'71.5 3 &0 (H2)
) 2 Starting B
Saturation
Torque
W
380 V)
380
(3) ©
72Hz 3 ol 90Hz C
7]/ = ] kel
3S) 0453 g7 Y fﬁ? /i
@ 3 0153 60 90 (H2)
e &
o Variable 30} b 30 4 2
< 4 3
< Torque 1 o ()
o S
% 50Hz . e ] — (), et 120Hz D
o Variable w1t (4 g s
% Torque 2 5 013 25 50 (Ha) .8- 0153 50125 (H2)
% V) %
5 Variable 380 2 "
> 6 8 380 %
Torque 3 O
E
60Hz . 99.3 (7) 180Hz E ®
Variable ; Bl (6) 2590
015 30 60 (H2) 7l
Torque 4 0753 60780 (H2)
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Table 4.3.15

1 - 2HP V/F curve selection (400V)

Type| Specification 01-00 V/F curve Type | Specification |01-00 V/F curve
Low
v) .
400
0 Starting 8 ol
OF) Torque o
50Hz F 50Hz )
26.9 Hi gh 29,3}----- ®)
14.4}. 28|.. £,
( 50Hz 0 5 H) | . . }ig ;
S o Starting 9 ot )
2 Default o 32 S
© . 5 Torque
L setting) [
Q o
g 1 £
© F v) £ Low
Q 60Hz 0 < w00f”)
bl . (60Hz o Starting A
O Saturation @ T
Default Torque ®
60Hz ) 60Hz
setting) | 29} (1h(F) 29311 Q)
14441 1429 A
0153 50 60 () Low W
50Hz . 0 15 3 60 (H2)
. 2 Starting B
Saturation
Torque
W)
400 )
400
®
©)
72Hz 3 ol 90Hz C
144)-¢" i . 269}
045 3 60 72 (H2) 5 144l
=) o 015 3 60 90 (H2)
.:7; ]
o W) ks
% Variable 400 4 V) N
~ 400 (8
© 4 @
© Torque 1 o >
< O )
O 100 5
o | 50Hz Variabl 70 @ 2 120Hz D
=) ariable =
=) 5 }%3: - q;) 2691
° Torque 2 s 9 s} M
- 9 Q 0153 60 120 (H2)
v -
o) c
.© . v) <
= Variable 400 7 )
c>c 6 g 400 &
Torque 3 0 S .
100 (E)
60Hz 70 ) 180Hz E
Variable N N T N I N N I
7 5% 30 60 (H2) 1232 v i
Torque 4 0153 60 180 (H2)
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Table 4.3.16 3 - 30HP V/F curve selection (400V)
Type| Specification 01-00 V/F curve Type | Specification |01-00 V/F curve
o Low
0 w0} > Starting 8 V)
5 400
06 [ Torque
50H F ’ € |50H y.
z £ z
! & High i
(50Hz 07325 56 (1) %) . 18
S Default = Starting 9 0 1325 50 (H)
= ) T Torque
© setting)
oy 1
©
© F ) Low
g 60Hz 400 . V)
] ) (60Hz Starting A 400
U] Saturation )
Default Torque (B)
o0Rz setting ) | 5/ (11F) 60Hz pil-r”
136}(} o7
SOH 0153 50 60 (H2) Low 131§1'5 . )
7 :
, 2 Starting B
Saturation
Torque
a0 v
400
©) ©
72Hz 3 sl 90Hz C
kS) e 5077 (H2) ,§ fgg
R 3 0153 50 90 (H2)
[} [V}
O Variable an}. <3 "
© 4 © 400 2
o Torque 1 >
O o) (D)
g |SOHz| | O = 120Hz D
g arene S) 1310313 2 . 50 (H2) g B
: Torque 2 ' |8_ 0 §0720 (H2)
o) c
= Variable o} s "
© 6 c 400 ?
> Torque 3 S
E
60Hz . 100 O, 180Hz E ©
Variable 7 e — © - 255/
Torque 4 o v B i s 50780 (H2)
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Table 4.3.17

40HP and above V/F curve selection (400V)

Type| Specification 01-00 V/F curve Type | Specification | 01-00 V/F curve
Low
0 400 Starting 8 v)
O,F) Torque o
50Hz F 50Hz )
213 High | | 217 )
(50Hz | ®%t s | Starti 9 4
S Default S aring 0 1328 ol
= ) 2 Torque
Q setting) ©
oy 1 2
© =
© F ( = Low
o 60Hz 400 _ v
o _ (60Hz S Starting A
U] Saturation ?) T
Default Torque (B)
60Hz setting ) | 730/ (D.(F) 60Hz (A)
1554
50Hz b 080! Low o (2
_ 2 Starting B
Saturation
Torque
W)
400 V)
(3)
©)
72Hz 3 3l 90Hz C
1551/ s ] sty
B 153 60 7 i
@ = 153 50 90 (H2)
= o
o & v
S Variable 400 P ::é
E 4 >S5 H
< Torque 1 o D)
o o
% S50Hz . 104.5 ©) t 120Hz D
o Variable s | B @ 2 %
% Torque 2 013 2% 55 (H2) .8- 53 50125 (H2)
e IS
o . 2
,;, Variable 6 400 % V) ,
Torque 3 8
E
60Hz 1045 (1) 180Hz E ®
Variable il o ®
7 015 30 6 /i
Torque 4 0753 50780 (H2)
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Table 4.3.18 1 - 2HP V/F curve selection (415V)

Type| Specification 01-00 V/F curve Type| Specification |01-00 V/F curve
Low
V) :
415
0 Starting 8 st
OF) Torque o
50Hz F o 50Hz High 04 .
ol i 4t
(50Hz | ™t ] - g. 17
5 v Starting 9 BIT
2 Default = 073725 5 (H2)
© , 5 Torque
= setting) 2
Q o)
o 1 £
—_
© ) S
o 60Hz RS 2 Low
c < . 4154
b : (60Hz o) Starting A
O Saturation @ T
Default Torque
60Hz tting ) 0 60Hz
settin 21.9 - ’ 304
g 19} 2
Y53 50 60 (2 Low 137
50Hz . 0
: 2 Starting B
Saturation
Torque
V)
415 v
415
©
©
72Hz 3 ol 90Hz C
149} Py 27.9 f-f
0953 072 M) g 149 /
E bt 015 3 60 90 (H2)
%) >
T 7 k5
5 Variable 415 4 V)
o 4 ) s t
© Torque 1 © > ‘
< (on
O 1038 = ©
® 50Hz Variabl 726 @ L 120Hz D
ariable 5
o 5 143k " 2 279 |1
2 Torque 2 erem 9 S 9l .
o ; 0153 60 120
— +
jo] [
© , N 2
5 Variable 415 % V) X
> 6 S #5 *
Torque 3 0 S |
103.8 (E)
60Hz 72 ®) 180Hz E
Variable 149,
7 55 30 8 (Ha) zg /
Torque 4 0153 50785 (H2)
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Table 4.3.19 3 - 30HP V/F curve selection (415V)
Type| Specification 01-00 V/F curve Type| Specification |01-00 V/F curve
yp P yp P
Low
0 w5y Starting 8 V)
415
O Torque o
50Hz F 2o 50Hz h wilr )
141} ng 2751 L
(50Hz 09325 st . 317
c J] Starting 9 0 7325 5 (H2)
.0 Default = R
= 1S orque
S setting ) K] a
& 1 2
© F V) = Low
9 60Hz 415 - . V)
3 | (60Hz & Starting | A | s
U] Saturation 2 T
Default Torque (B)
o0Rz setting ) | 4]/ (11F) 60Hz it O
1411 sl
0153 50 60 (H2) Low w3
50Hz 15 3 60 (H2)
, 2 Starting B
Saturation
Torque
415(V) (V)
415
@) ©
72Hz 3 al 90Hz C
2 _g 0153 60 o0 (Hz)
(O] (V]
T Variable ash. =3 v
© 4 © 415 2
:_-S Torque 1 g- o
o |50Hz , o — S 120Hz D
% Varia ble iéz :/ @ < 26.4 F-rey
o) 2 5 013 2 50 (H2) % 1414 i
: Torque o 0753 50720 (H2)
,ji, . ) %
= Variable 415 H V)
© 6 c 415 2
> Torque 3 S
(E)
Variable [ R e e
7 1250 H ) 26.4
Torque 4 e . B 14'3 5 60788 (H2)
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Table 4.3.20 40HP and above V/F curve selection (415V)

Type| Specification 01-00 V/F curve Type | Specification | 01-00 V/F curve
Low atsf”
0 sy’ Starting 8 ©)
0.F) Torque /i
50Hz F 53 50Hz High S =¥ (H2)
(50Hz | 't =5 (H2) ,
c oo " Starting 9
.0 Default =
= ) e Torque
Q setting ) ©
oy 1 2
© =
© F ) < Low
o 60Hz 415 2 . v
o : (60Hz o) Starting A 415
U] Saturation 2 T
Default Torque (B)
60Hz setting) | g3l (P 60Hz 027 (A)
161" ' R
50Hz b 0 Low 0161.5 3 6t (H2)
) 2 Starting B
Saturation
Torque
415(V) )
415
©) ©
72Hz 3 90Hz C
2831
161/ i = (| 283l
O 153 g072 M) Y 2812 /i
k7 2 0153 60 o0 (H2)
2 &
o Variable a5y P a5 4
< 4 >
< Torque 1 < (D)
o S
% S50Hz . 1085 ) t 120Hz D 283
o Variable ezt ) 2 V%
© Toraue 2 > s o X B 0753 50720 (H2)
v q &
e IS
= Variable a5 *g W)
3 6 S 415 2
Torque 3 O
E
60Hz| g 180Hz E y
Va ria ble 7 1'6 1/ (6) ) 28.3 feerry f
Torque 4 015 30 60 161{ |
q 0153 60180 (H2)
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Table4.3.21 1 - 2HP V/F curve selection (440V)
Type| Specification 01-00 V/F curve Type | Specification |01-00 V/F curve
Low
0 uo Starting 8
(0),(F), Torque
50Hz F 50Hz )
ol High
(50Hz 04375 50 M| . .
S o Starting 9
2 Default o Torque
©
= setting ) 2
o
=3 1 2
= ©
2 Foo| oy & Low
e 60Hz < _
o . (60Hz =) Starting A
O Saturation @ T
60H Default coH Torque
z z
setting) | 2sf—y" OO
1581 i
S0 53 50 6 () Low
z
: 2 Starting B
Saturation
Torque
)
440 W)
440
@)
(©)
72Hz 3 ool 90Hz C
15.8}- 29.6 f-er
045 7 ()| = sl
E 15 60 72 8 15315/; S K
%) >
T 0 @
& Variable 0} 4 V) X
o 4 P 440 “i
© Torque 1 o S '
6 110 g (D)
® 50Hz Variabl 77 @ 2 120Hz D
o ariaple 5 ﬁﬁg: _ o 2 296 |1
o Torque 2 E i 158}( |
: v o 015 3 60 120 (H2)
s 5
5 Variable wot. i V) )
> 6 5 440 *
Torque 3 0 S .
()
60Hz ki ® 180Hz E
variable 7 1%g;s 30 od (H2) %
’ 158 (|
Torque 4 0153 50180 (2
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Table 4.3.22

3 - 30HP V/F curve selection (440V)

Type| Specification 01-00 V/F curve Type | Specification |01-00 V/F curve
Low
0 wof’ Starting 8 V)
440
06 Torque o
50Hz F o 50Hz ] .
High W
(50Hz 07325 50 (H2) " . R
5 Default o Starting 9 0 1325 50 (H2)
= , g Torque
%J_ setting) ©
& 1 2
© F (V) > Low
o 60Hz 440 L ’
) _ (60Hz S Starting | A | 4o
) Saturation ) T
Default Torque (B)
oOnz setting) | |-, () 60Hz il
15 il
01, 0 (Hz) 15217 i
50Hz ° v Low 07573 60 (H2)
Saturation 2 Starting B
Torque
10y )
440
©)
c
72Hz 3 sl 90Hz C ©
@) % 15 §3 60 72 (H2) E B
] O 151
2 3 0153 60 o0 (H2)
[} [V}
9 Var v 4
§ ariable 4 440 = ot
e Torque 1 o
o = D
o |50Hz , o — ) 120Hz D ®
2 Variable Jfin @ o
o 132 28 fveey
5 S) 013 2 50 (H) = /i
= Torque 2 3 053 50720 (H2)
s . v) =
= Variable 6 440 g "
=> c 440 2
Torque 3 S
E
60Hz 180Hz E ©
Variable : © 28 1y
T 4 7 015 30 60 H2) 15}
orque 0153 6018Y (Hz)
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Table 4.3.23

40HP and above V/F curve selection (440V)

Type| Specification 01-00 V/F curve Type | Specification | 01-00 V/F curve
Low
0 o Starting 8
(O,F) Torque
50Hz F sl 50Hz )
(50Hz 11'1355 50 (H2) ng-h
c . *o Starting 9
.0 Default =
5 ) s Torque
© setting ) 2
o
q 1 g
© F v > Low
& 60Hz 440 v v
é Saturati (60Hz S Starting A 440
aturation 2 T
Default @ = Torque (B)
6OHZ Sett|ng ) 30 by y (1),(F) 60HZ 32} 1 (A)
s ) S
z 1711 ¢
50Hz o 0o Low 0 153 & (H2)
2 Startin B
Saturation g
Torque
)
440 o
©) ©
72Hz 3 ol 90Hz C
171/ - 30 fereees
) 0453 072 () Y 1717
B = 0153 50 90 (H2)
9] o
® Variable N % a0 4
S 4 S ’
< Torque 1 o D)
v o
© | 50Hz ‘ 15 () v 120Hz D 20l
o Variable c - @ ¢ l
o I3 Z - - 2
: Torque 2 013 2 50 (H2) .8- 0153 60120 (H2)
a i<
© . V) S
= Variable 440 i )
> 6 g 440 %
Torque 3 O
60Hz 115 (7) 180Hz E ®
Variable . o ) b
015 30 60 (H2) i
Torque 4 055 60780 (H2)
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Table 4.3.24 1 - 2HP V/F curve selection (460V)

Type| Specification 01-00 V/F curve Type| Specification |01-00 V/F curve
Low
0 o} Startin 8 (v
9 460
O(F) Torque o
50Hz F s 50Hz High . .
! | iy -
(50Hz o = ()| g. ?é;
5 v Starting 9 ;
2 Default = 1325 56 (H)
g . o Torque
= setting) 2
S o
© 1 £
- , =
g F o). vl Low
c 60Hz < . 460 4
b : (60Hz o) Starting A
O Saturation @ T
Default Torque
60Hz . . 60Hz
setting) | e
153 50 60 (H2) Low 167
50Hz . 0
: 2 Starting B
Saturation
Torque
V)
460 v
460
@)
©
72Hz 3 ol 90Hz C
16.5}- 309 f--rro A
0553 g0 73 M) o 165} |
E 8 01.5/3 60 90 (H2)
>
.% i 2
5 Variable 460 24 V)
© 4 > 460 &
© Torque 1 © > ‘
5 s o 0
® 50Hz Variabl 805 @ bS] 120Hz D
ariable C
o 5 143k " 2 309 |-z
© Torque 2 013 % 50 S 165|¢ -
v ] 0153 60 120 (H2)
e IS
.0 . v) ©
5 Variable 460 g7 W) )
> 6 S 460 *
Torque 3 0 S |
115 (E)
60Hz 805 ® 180Hz E
Variable 1681,
7 S 30 60 (H2) ?22 W
Torque 4 0153 50780 (H)
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Table 4.3.25 3 -30HP V/F #iZR (460V)
Type| Specification 01-00 V/F curve Type | Specification |01-00 V/F curve
Low
0 w0} Starting 8 v)
460
O Torque o
50Hz F 50Hz
g High nir” ©
(50Hz 07325 56 (1) " Sta t.ng 9 31!
5 g r 0 1325 50 (Ha)
'4% Default 5’ Torque
Q setting ) ©
o
=1 1 2
© F V) 3 Low
o 60Hz 460 2 . v)
Kz Saturati (60Hz ) Starting | A | 40
aturation 2 T
Default @ - Torque (B)
00Hz Setting ) | 23} y (1).(F) 60Hz gag ------ (A)
157} 7
50H e oo Low 126191.5 3 80 (H2)
z .
_ 2 Starting B
Saturation
Torque
460(\/) V)
460
®) ©
72Hz 3 w03l 90Hz C
kS) 15'7U.1.5§3 8077 (H2) /é\ ?g; """
E 3 0153 60 o0 (H2)
(O] [J]
S Variable 4 o} < ot
o v
% Torque 1 :9’- o
o | 50Hz , P 2 120Hz D
o Variable 5 }gg :1// @ . g 29.3 brey
2 Torque 2 R 1574( |
° Q 0153 60125 (Hz)
< . v %
2 Variable 460 + V)
® 6 c 460 2
> Torque 3 S
(E)
60Hz 115 180Hz E
Variable o L T e B
7 N5 % 60 (H2) e
Torque 4 ' s 50Eh (o)
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Table 4.3.26  40HP and above V/F curve selection (460V)

Type| Specification 01-00 V/F curve Type | Specification | 01-00 V/F curve
Low 460 )
0 aany. Starting 8 ©)
0.(F) Torque j}g ®)
50Hz F 314 50Hz High 0 1973 58 (H2)
(50Hz | " =5 (H2) i
c o "0 Starting 9
o) Default 2
= . o Torque
Q setting ) ©
& 1 2
© =
© F V) 3 Low
o 60Hz 0 ph _ v
(5 . (60Hz o Starting A 460
G Saturation 2 T
Default Torque (B)
60Hz setting) | ael./” () 60Hz sty ()
178} ) 1881
17.8] H
S0Hz 153 50 60 Low o ey 57 (H)
. 2 Starting B
Saturation
Torque
W
460 V)
460
(3) ©
72Hz 3 sl 90Hz C
178]./} = | sl
o 153 s Q8 ?;g /i
% _g 0153 60 o0 (H2)
o &
o Variable w0} P 50 4
© 4 >
< Torque 1 < (D)
) o
% 50Hz . bI 120.2 (5), 4 E 120Hz D 31 4 foeeeny
g‘ Variable 5 %51"3/23 @ " % 17.3 153 IR
N Torque 2 ' o '
e IS
= Variable ! 7 W)
g 6 g 460 %
Torque 3 O
E
6oHz| 1 180Hz E y
Variable . =" 0 . Nl
T 4 015 30 8¢ (Hz) 1781
orque 0153 60180 (H2)
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01- 02 Base frequency of motor 1

Range (4.8~599.0] Hz

01-03 Maximum output voltage of motor 1

200V : [0.1~255.0]1V

R
aN9€ 1 400V . [0.2~510.01V

01- 04 Middle output frequency 2 of motor 1

Range {0.0~599.0] Hz

01- 05 Middle output voltage 2 of motor 1

200V : [0.0~255.0]1 V

R
ange 1 400V : 10.0~510.0]V

01- 06 Middle output frequency 1 of motor 1

Range [0.0~599.0] Hz

01- 07 Middle output voltage 1 of motor 1

200V : [0.0~255.01V

Range | 400V : 100~51001V
01- 08 Minimum output frequency of motor 1
Range [0.0~599.0] Hz
01- 09 Minimum output voltage of the motor 1
Range 200V : [0.0~255.0]1V
400V : [0.0~510.0] V
01-12 Base frequency of motor 1
Range (4.8~599.0] Hz
01-13 Base output voltage of motor 1
200V : [0.0~255.01V
Range

400V : [0.0~510.0] V

V/F curve setting (01-02~01-09 and 01-12~01-13)

> Select any of the predefined V/F curves setting 0 to E that best matches your application and
the load characteristic of your motor, choose a custom curve setting F or FF to set a custom
curve.

> When setting the frequency related parameters for a custom V/F curve values make sure as
follows, the SEO3 V/F curve tuning error is displayed when the frequency values are set
incorrectly.

Fmax > Fbase > I:mid2 > Fmidl > Fmin
(01-02) (01-12) (01-04) (01-06) (01-08)

» When 01-04 and 01-05 (or 01-18 and 01-19) are set to O, the inverter ignores the set
values of Fmin2 and Vmin2

> The voltage values for 01-02~01-09 are irrelevant.

» The value for maximum output voltage of motor 1(01-03) and the value for base output voltage
of motor 1(01-13) will depend on restore factory setting(13-08) to set the value of voltage.

>  When the control mode is changed parameter 00-00, 01-08 (Fyin) and 01-09 (Vi) will
automatically be changed to the default setting of the selected control mode.

»  Custom V/F Curve Setting.
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Output Voltage

(01-03) Vmax
(01-13) Vbase
( 01- 05) Vmid2
(01-07) Vmid1
(01-09) Vmin
Output
> Frequency
Fmin Fmid1 Fmid2 Fbase Fmax (H2)

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

Figure 4.3.12 Custom V/F Curve

> Forlow torque or high speed applications, the motor may overheat. Make sure to provide
adequate cooling when operating the motor under these conditions for a longer period of time

> If the automatic torque boost function is enabled (parameter 01-10), the applied motor voltage
will automatically change to provide adequate motor torque during start or operating at low
frequency.

SLV Mode (Sensorless Vector Control)
In the SV and SLV mode the V/F curve normally does not have to be re-adjusted after a successful
auto-tune.

» The maximum output frequency setting 01-02 (Fmax), base frequency 01-12 (Fbase), minimum
output frequency 01-08 (Fmin), maximum output voltage 01-03 (Vmax) or base output voltage
01-13 (Vbase) can be adjusted but the voltage is automatically adjusted by the internal current
controller.

> Perform the auto-tuning procedure after adjusting parameters 02-19 or 17-04 to
reduce the voltage at no-load operation.

» Motor jitter can be reduced by lowering the no-load voltage. Please note that lowering the
no-load voltage increases the current at no-load.

> Set the base frequency (01-12, Fbase) to the motor 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)

Figure4.3.13 Torque Boosting
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01-10 Torque compensation gain
Range [0.0~2.0]
01-11 Selection of Torque Compensation Mode
Range 0: ModeO
1: Model

Torque compensation gain (01-10)

> InV/F mode the inverter automatically adjusts the output voltage to adjust the output torque
during start or during load changes based on the calculated loss of motor voltage.

» Torque compensation gain (01-10) can adjust in the running time. No need to adjust in general
except the following :
® If the wire between inverter and motor is too long, add the value of 01-10
® If the capacity of motor is smaller than inverter, add the value of 01-10.
® If the motor vibrates, reduce the value of 01-10

> Refer to the torque compensation gain adjustment shown in Figure 4.3.14.

Selection of Torque compensation mode (01-11)
> Torque compensation mode 0 is the general mode.
» Torque Compensation Mode 1 is the high speed mode (120~160Hz) and the compensation
amount decreases as the increasing frequency. When the speed is at 0~120Hz, the
compensation amount is the same as that in torque compensation mode 0.

Output Voltage
A
100%
Torque
Increase
ﬁ 01-10 @
/ Torque
Decrease

» Base frequency

Figure4.3.14 Torque compensation gain to increase/decrease output torque

01-14 Input voltage setting
Range 200V : [155.0~255.0] V
9 400V : [310.0~510.0] V

» The minimum input voltage of inverter is 0.1V.
> Set the input voltage (200V/208V/230V/240V or 380V/415V/440V/460V/480V).
» This parameter is used as a reference for predefined V/F curve calculation (01-00=0 to E),

over-voltage protection level, stall prevention, etc...

> If the setting value of 01-14 is lower than actual input voltage, the value of output voltage
(12-19) and output power (12-21) on display will incorrect.

Note :

It will depend on restore factory setting (13-08) to set the value of voltage.

4-98



01-15 Torque compensation time

Range [0~10000] ms

»  Set the torque compensation delay time in milliseconds.
> Only adjust in the following situations :
@. Increase the value when experiencing motor vibration.
@. Decrease the value when motor torque response is too slow.

01-16 Maximum output frequency of motor 2
Range [4.8~599.0] Hz
01-17 Maximum output voltage of motor 2

200V: [0.1~255.0] V

R
ange | 400V: [0.2~510.0] V

01-18 Middle output frequency 2 of motor 2

Range [0.0~599.0] Hz

01-19 Middle output voltage 2 of motor 2

200V: [0.0~255.0]1 V

Range | 400v: 10.0~510.0] V
01- 20 Middle output frequency 1 of motor 2
Range [0.0~599.0] Hz
01-21 Middle output voltage 1 of motor 2
Range 200V: [0.0~255.0] V

400V: [0.0~510.0]1 V
01- 22 Minimum output frequency of motor 2
Range [0.0~599.0] Hz
01-23 Minimum output voltage of motor 2
Range 200V: [0.0~255.01 V

400V: [0.0~510.0]1 V
01- 24 Base frequency of motor 2
Range [4.8~599.0] Hz
01- 25 Base voltage of motor 2

200V: [0.0~255.0] V
Range

400V: [0.0~510.0]1 V

01- 26 V/F Curve Selection of Motor 2

Range [0~FF]

Note 1 : Motor 2 V/F curve uses the same settings as motor 1.
Note 2 : Motor 2 V/F curve is the same as Motor 1, please refer to Table 4.4.3~26P
Note 3 : Parameter 01-16~01-25 will be changed when the value of 01-26 is changed.
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Group 02 IM Motor Parameters

02- 00 No-load current of motor 1
Range (0.01~600.00] A
02-01 Rated current of motor 1
Range Lower limit: 10% rated current of V/F mode, 25% rated current of SLV mode
Upper limit: According to inverter’s rated current
02-03 Rated rotation speed of motorl
Range {0~60000] rpm
02- 04 Rated voltage of motorl
200V : [50.0~240.0]V
Range
400V : [100.0~480.0]1 V
02- 05 Rated voltage of motorl
Range [0.01~600.00] KW
02-06 Rated frequency of motor 1
Range (4.8~599.0] Hz
02-07 Pole of motor 1
Range [2~16]
02-09 Excitation current of motor 1 <1>
Range [15~70] % motor rated current
02-10 Core saturation coefficient 1 of motor 1 <1>
Range [1~100] %
02-11 Core saturation coefficient 2 of motor 1 <1>
Range (1~100] %
02-12 Core saturation coefficient 3 of motor 1 <1>
Range (80~300] %
02-13 Core loss of motor 1
Range [0.0~15.0] %
02-19 No-Load Voltage of motor 1
Range 200V : [50~240]1V
400V : [100~480] V

Motor parameters are automatically set when performing an auto-tune (17-10=1). In most
case no adjustment is required after performing an auto-tune except when using the
inverter in special applications (e.g. machine tool, positioning, etc...).

Please refer to parameter group 22 for permanent magnet motor parameters.

> Motor no-load current (02-00).
Value is calculated based on the motor rated frequency (17-05) and motor rated current (17-03).
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> Motor rated current (02-01)

Set the motor rated current according to the motor nameplate.

(1) The value of 02-01 needs to be greater than the value set in parameter 02-00, otherwise
warning message "SEO1" out of range error will be displayed.

(2) InV/F control mode, slip compensation function will be active whn output current is greater
than motor no load current.

(3) InV/F control mode, the output current is greater than the no-load current with slip
compensation is enabled.

> Rated rotation speed of motor 1 (02-03)
Set the motor rpm according to the motor nameplate.

» Motor rated voltage (02-04)
Set the motor rated voltage according to the motor nameplate.
Set the motor rated voltage and it will adjust maximum output voltage of V/F curve.

» Motor rated power (02-05)
Set the motor power according to the motor nameplate.

> Rated frequency of motor 1 (02-06)
Set the motor rated frequency according to the motor nameplate.

> Number of motor poles (02-07)
Set the number of motor pole according to the motor nameplate.

» Motor excitation current (02-09)

(1) The currentis obtained from rotational auto-tuning. It is required to perform manual tuning if
the inverter cannot rotational auto-tune.

(2) When the manual tuning is performed, tune it from 33% and observe no-load voltage (the
output value) of parameter 12-67. If parameter 12-67 is higher than no-load voltage (the
setting value) of parameter 17-08, perform downward revision in parameter 02-09; if it is lower
than that, perform upward revision in parameter 02-09.

(3) Tuning motor excitation current of parameter 02-09 will change motor leakage inductance of
parameter 02-17 and motor mutual inductance of parameter 02-18.

(4) Itisrequired to refer to the actual no-load voltage of parameter 12-76 to tune the motor
excitation current of parameter 02-09. Change of the excitation current will also affect the
relative actual no-load voltage fluctuation so it is required to tune to the similar setting value of
no-load voltage (17-08).

> Setting of motor core’s saturation coefficient 1, 2 and 3 (02-10, 02-11, 02-12)

These parameters are automatically set during auto-tune. No adjustment required. Parameters are
set to 50% for 02-10, 75% for 02-11 and 137.5% for 02-12 to reduce the impact of core saturation.
The motor core’ s saturation coefficient is defined as a percentage of the motor excitation current.
When the motor flux reaches 137.5% level, the core’ s saturation coefficient shall be greater than
137.5%. When the motor flux is 50% or 75%, the core’ s saturation coefficient is required to be less
than 50% and 75%.
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Ks3*Im

Im: 02-09 Excitation Current

Im

Ks1: 02-10 Motor Core Saturation Coefficients 1
Ks2: 02-11 Motor Core Saturation Coefficients 2

Ks2*Im
Ks1*Im

Ks3: 02-12 Motor Core Saturation Coefficients 3

Flux

1 1 1 i 1 1
50 75 100 1375
% % % %

> Motor core loss (02-13)
Set motor core loss as the percentage of the motor rated power

3 x Motor core loss (Watt)x100%
Motor rated power (Watt, 02-05)

%Wcore(02-13)=

Note : In V/F mode motor core loss (02-13) is used to for torque compensation.

02-15 Resistance between wires of motor 1
Range 1~60.000
02-16 Rotor resistance gain
Range 1~60.000
02-17 Resistance between wires of motor <1>
Range 1~60.000
02-19 No-Load Voltage of motor 1
Range [0.01~600.00] A
02- 20 No-Load Current of motor 2
Range [0.01~600.00] A
02- 21 Rated current of motor 2
Range 10%~200% of inverter 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
400V: [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 [4.8~599.0] Hz
02-26 Pole of motor 2
Range (2~16]
02-32 Resistance between wires of motor 2
Range (0.001~60.000] Q
02-33 Proportion of Motor Leakage Inductance <1>
Range (0.1~15.0] %

4-102




> Motor line to line resistance (02-15)
Refer to figure 4.3.15, Y-equivalent model an induction motor

R1 Likg Iy

od

Lim 2

E

5 slip

Figure4.3.15 Y-equivalent model an induction motor

» No-load motor voltage (02-19)

Parameter determines the rated flux during motor rated rotation in SLV control mode. Set the value
of this parameter to the same value as parameter 17-08. A value of 10~50V below the input voltage
level ensures that the motor is capable of providing adequate torque performance when operating
at nominal speed (or higher speed). Setting the value to small can result in a reduction in no-load
current, weakened motor flux and an increase in motor current while the motor is loaded.

» Proportion of Motor Leakage Inductance <1> (02-33)
(1) Itis set by manual tuning function. Normally, it does not need to be adjusted because magnetic
function does not exist in this adjustment.

_ LIKg

9ELr

(2) Definition of leakage inductance proportion is the ratio of leakage inductance to rotor
inductance. If the default value is set to 3.4%, adjust this ratio will affect the motor leakage
inductance parameter to be changed.

(3) When the adjustment of leakage inductance proportion is larger or smaller, it will cause the
motor jittering with abnormal noise and the motor cannot run. Generally, the adjusted value is
3.0%~5.0%. 4.0% is the universal adjustment value that can make the motor run normally. The
adjustment of leakage inductance proportion depends on the motor rating.

02-34 Motor Slip <1>

Range (0.1~20.0] Hz

(1) Normally, it is not required to be adjusted. It can be obtained via manual tuning parameter f
unction. Such tuning does not have magnetic function.
(2) The default value of motor slip is set to 1 Hz. Motor slip is obtained from the nameplate.

Take 60Hz, 4-pole motor for example, synchronous speed :

_ 120 x Frequency _ 120x 60

N
Pole 4

=1800rpm
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Rated speed in the nameplate is 1700 rpm, then

_1800-1700

Sli
'P 60

=1.67 Hz

(3) Adjusting motor slip will change the rotor resistance parameter. The motor slip is adjusted
depending on the motor performance.

(4) When inverter is performing auto-tune successful, the parameters of group 2 will be updated
by group 17, please refer to group 17 for the details.
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Group 03 External Digital Input and Output Parameters

03- 00 Multi-function input terminal S1
03-01 Multi-function input terminal S2
03-02 Multi-function input terminal S3
03-03 Multi-function input terminal S4
03- 04 Multi-function input terminal S5
03-05 Multi-function input terminal S6
{0] : Forward/Stop command
[1] : Reverse/Stop command
[{2] : Multi-speed/position setting command 0
{31 : Multi-speed/position setting command 1
{4] : Multi-speed/position setting command 2
[(5] : Multi-speed/position setting command 3
{6] : Forward jog run command
{7] : Reverse jog run command
[8] : UPfrequency increasing command
[9] : DOWN frequency decreasing command
[10] : Acceleration/deceleration time selection 2
[11] : Inhibit Acceleration/deceleration command

[12] : Main/ Alternative Run Switch Function

[{13] : Main/ Alternative Frequency Switch Function
[14] : Emergency Stop (decelerate to zero and stop)
[15] : External Baseblock Command(rotation freely to stop)
[16] : PID control disable

[17] : Faultreset (Reset)

(18] : Auto Run Mode Enable

[19] : Speed Search (ffrom the maximum frequency)
Range [20] : Energy Saving (V/F mode only)

[21] : Reset PID Integral Value to Zero

[22] : CounterInput

[23] : Counter Reset

[24] : PLCInput

[25] : Pulse-In Width Measure(S3)

[26] : Pulse-In Frequency Measure (S3)

[27]1 : Local/Remote Selection

[28] : Remote Mode Selection

[29] : Jog Frequency Selection

{331 : DCBraking

[34] : Speed Search 2 (From The Frequency Command)
[40] : Switching Between Motor 1/Motor 2

(47] : Fire Mode

(48] : KEB Acceleration

[57] : Forced Frequency Run

[63] : Switch to Constant Pressure 2

[65]1 : Short-Circuit Breaking

[66]1 : PID Control Disable 2

[68] : External Fault

[69] : External Overload

Refer to the multi-function digital input and parameters in the following figure 4.3.16

4-105




Table 4.3.27 Multi-function digital input setting (03-00 to 03-05)

Related Parameters

03-00
03-01
03-02
03-03
03-04
03-05

24VG

Figure 4.3.16 Multi-function digital input and related parameters

(“O” : Enable, “X” : Disable)

Function o Control Mode
Value - Description PM
Name LCD Display V/F | SLV | gLy
Forward/Stop : 2- wire Forward/Stop command
0 command 2-Wire (FWD-RUN) (ON : Forward operation command). © © ©
1 [Reverse/Stop command|2-Wire (REV-RUN) |2 Wire Reverse/Stop command o|lo]o
(ON : Reverse operation command).
5 Mulltl—speed/posmon Muti-Spd/Pos Ref 0 Multi-Speed Reference / Position 0 0 0
setting command 0 Reference 0
3 Mul.tl—speed/posmon Muti-Spd/Pos Ref 1 Multi-Speed Reference /Position 0 0 0
setting command 1 Reference 1
4 Muljcl—speed/p05|t|on Muti-Spd/Pos Ref 2 Multi-Speed Reference /Position 0 0 0
setting command 2 Reference 2
5 Mulp—speed/p05|t|on Muti-Spd/Pos Ref 3 Multi-Speed Reference /Position 0 o 0
setting command 3 Reference 3
6 Forward jog run FI0G ON : Forward operation in jog mode 0 0 0
command (00-18).
7 Reverse jog run RIOG ON : Reverse operation in jog mode 0 0 0
command (00-18).
UP frequenc ON : Command of output frequency
8 increa?in cg’mmand UP command increasing (only used by supportof | O O @)
9 DOWN command).
ON : Command of output frequency
9 DOWN frequency DOWN command decreasing (only used by support of | O O @)
decreasing command
UP command).
Acceleration/decelerati |Acc/Decel Time Acceleration/deceleration time selection
10 . : . o) O o)
on time selection 2 Selection 1 command 1
11 Inhibit Acc'eleratlon ACC/DEC Inhibit ON :'A.c'celeratlon/ deceleration 0 0 0
/deceleration command prohibition
Main/ Alternative Run Run Command Source is set in parameter
12 . . Run Change Sel of alternative frequency command O O @)
Switch Function
(00-03)
Main/ Alternative Frequency Command Source is set in
13 |Frequency Switch Freq Change Sel parameter of alternative frequency O @) @)
Function command (00-06)
Emergency Stop
14 |(decelerate to zero and |E-Stop ON : Emergency stop input @) @) O

stop)
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Function Control Mode
Value : Description PM
Name LCD Display V/E | SLV | g1y
External Baseblock
15 |Command (rotation Ext. BB ON : Inverter base interdiction O (@] @]
freely to stop)
16 |[PID control disable PID Disable ON : PID control disabled o] O O
17 [|Fault reset (Reset) Fault Reset Fault reset O O O
18 |Auto Run Mode Enable ON : Auto run mode enable(06-00) - - -
19 Spegd Search (from the Speed Search 1 ON :Search the speed from the maximum 0 o X
maximum frequency) output frequency
, . ON : Manual energy saving control is
20~ |Energy Saving Energy saving based on the settings of 11-12 and 11-18. © X X
21 [ResetPIDIntegralValuelp | pocet ON : PID integral reset o|lo]o
to Zero
22 |Counter Input Cnt Input ON : Counter input by digital input @) O O
23 |Counter Reset Cnt Reset ON : Counter reset by digital input @) @) )
24 |PLCInput PLC Input ON : PLC input ) ©) @)
25 Pulse-In Width Measure|Pulse Input-Width ON : Switch S3 to pulse-in width measure| O O O
(S3) Measure
Pulse-In Frequency Pulse Input-Fregency |ON : Switch S3 to pulse-infrequency
26 o] O O
Measure (S3) Measure measure
ON : Local mode (via the digital operator)
OFF : Frequency command and operation
27 |Local/Remote Selection |Local/Remote command will be determined O O O
according to the setting of
parameter (00-02 and 00-05).
28 |Remote Mode Selection|Remote Mode Sel ON : R5-485 co.mn?unlcat}on @) O @]
OFF : Control circuit terminal
29 Jog Frgquency JOG Freq sel ON : RS-485 communication @) O @)
Selection
30 |Reserved Reserved Reserved - - -
31 |Reserved Reserved Reserved - - -
32 |Reserved Reserved Reserved - - -
33 |DC Braking DC Brake Command  |ON : Perform DC braking ©) ) )
Speed Search 2 (From
34 |The Frequency Speed Search 2 ON : Search speed from set frequency O @) X
Command)
35 |Reserved Reserved Reserved - - -
36 |Reserved Reserved Reserved - - -
37 |Reserved Reserved Reserved - - -
38 |Reserved Reserved Reserved - - -
39 |Reserved Reserved Reserved - - -
40 i/l\/\g;tgl’rn;/gMB;t(\)/\/rezen Motor 2 Switch ON : Start motor 2 O O X
41 [Reserved Reserved Reserved - - -
42 |[Reserved Reserved Reserved - - -
43 |[Reserved Reserved Reserved - - -
44 [Reserved Reserved Reserved - - -
45 |[Reserved Reserved Reserved - - -
46 |[Reserved Reserved Reserved - - -
47 |Reserved Reserved Reserved - - -
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Function Control Mode
Value : Description PM
Name LCD Display V/F | SLV | gLy
48 |KEB Acceleration KEB Accel. ON : KEB acceleration start ®] o] O
49 [Reserved Reserved Reserved - - -
50 [Reserved Reserved Reserved - - -
51 ([Reserved Reserved Reserved - - -
52 [Reserved Reserved Reserved - - -
53 [Reserved Reserved Reserved - - -
54 |[Reserved Reserved Reserved - - -
55 [Reserved Reserved Reserved - - -
56 [Reserved Reserved Reserved - - -
57 |Forced Frequency Run [Forced Frequency Run |ON : Forced Frequency Run Enable @) @) @)
58 [Reserved Reserved Reserved - - -
59 [Reserved Reserved Reserved - - -
60 |Reserved Reserved Reserved - - -
61 |Reserved Reserved Reserved - - -
62 |Reserved Reserved Reserved - - -
Switch to Tolerance Switch to Tolerance Reserved
63 |Range of Constant Range of Constant @) O @)
Pressure 2 Pressure 2

64 |Reserved Reserved Reserved - - -
65 |Short-Circuit Breaking |SC Brk ON : Short-Circuit Breaking turn on X X O
66 |PID Control Disable 2  |PID Control Disable 2 |ON :
67 |Reserve Reserve Reserve
68 |External Fault External Fault ON : External Fault Input
69 |External Overload External Overload ON : External Overload Input

P~ o o~ o~ o~ o~ o~

N
~

=

92}
~

(©)]
~

~

~

~

2-wire control forward operation

2-wire control: reverse operation
Multi-speed/position setting command 1
Multi-speed/position setting command 2
Multi-speed/position setting command 3
Multi-speed/position setting command 4
Jog frequency selection, select frequency
reference using the multi-function digital
input.

(03-0X=00)
(03-0X=01)
(03-0X=02)
(03-0X=03)
(03-0X=04)
(03-0X=05)
(03-0X=29)
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Figure 4.3.28 Multi-speed operation selection

Multi-function digital input (S1 to S6)™
Speed Jog Multi-speed|Multi-speed|Multi-speed|Multi-speed Frequency selection
A IS frequency 3|frequency 2|frequency 1 |frequency 0
reference
1 0 0 0 0 0 Freguency command O*(205-01) or
main speed frequency
2 0 0 0 0 1 frequency reference 1 (05-02) *3
3 0 0 0 1 0 Frequency command 2 ( 05-03)
4 0 0 0 1 1 Frequency command 3 ( 05-04)
5 0 0 1 0 0 Frequency command 4 ( 05-05)
6 0 0 1 0 1 Frequency command 5 ( 05-06)
7 0 0 1 1 0 Frequency command 6 ( 05-07)
8 0 0 1 1 1 Frequency command 7 ( 05-08)
9 0 1 0 0 0 Frequency command 8 ( 05-09)
10 0 1 0 0 1 Frequency command 9 ( 05-10)
11 0 1 0 1 0 Frequency command 10( 05-11)
12 0 1 0 1 1 Frequency command 11 ( 05-12)
13 0 1 1 0 0 Frequency command 12 ( 05-13)
14 0 1 1 0 1 Frequency command 13(05-14)
15 0 1 1 1 0 Frequency command 14 ( 05-15)
16 0 1 1 1 1 Frequency command 15 ( 05-16)
17 17 — — — — Jog frequency command (00-18)
“0” : OFF, “1" :ON, “-“:Ignore
*1:  Jog frequency terminal has a higher priority than multi-speed reference 1 to 4.
*2 . When parameter 00-05=0 (frequency reference input = digital operator), multi-speed

frequency 1 will be set by 05-01 frequency reference settingl). When parameter 00-05=1
(frequency reference input=control circuit terminal), multi-speed frequency command 1 is
input through analog command terminal AIl or AI2).

*3:  Multi-speed operation is disabled when PID is enabled.

Wiring Example :
Figure 4.3.17 and 4.3.18 is the example of a 9 speed operation selection

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

—O O——O0 S2 Reverse RUN/ STOP (03-01=1)
—O O——=O0 S3 External Fault (03 - 02=25)
F——-C0O O——O0 $S4 FaultReset (03-03 =17)

——-C0 O———O S5 Multi-step Speed Ref1(03-04=2)

F——"C0O O——-O S6 Multi - step Speed Ref2 (03- 05= 3)

— 0 24vG

Figure 4.3.17 Control Terminal Wiring Example
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Frequency

Reference ,
(05-08)

/—4‘(05-07)
(05-06)
*2 /
aux.
(05-05)

speed
" ref
master
speed —1©05-04)
ref
(05-03)
‘(05—02)
(05-01 (00-18) \
t
speed | speed | speed | speed | speed| speed | speed | speed | speed
1 2 3 4 5 6 7 8 9
Forward run(S1) t
Multi-Step 0 1 0 1 0 1 0 1 0
Speed Ref 1 (S2) t
Multi-Step 0 0 1 1 0 0 1 1 0
Speed Ref 1 (S3) t
Multi-Step 0 0 0 0 1 1 1 1 0
Speed Ref 1 (S4) t
JOG Frequency 1
Ref (S5) > t

Figure4.3.18 9-speed timing diagram

*1 : When 00-05=1, multi-speed frequency reference is set by analog input AIl or Al2.
When 00-05=0, multi-speed frequency reference is set by 05-01.

(8) Forward jog run command (03-0X=06)
(9) Reverse jog run command (03-0X=07)
® Jog command has a higher priority than other frequency reference commands.
® Jog command uses stop mode set in parameter 07-09 when Jog command is active > 500ms

(10) 03-0X =08 : UP frequency command
(11) 03-0X =09 : Down frequency command
» Inverter can use digital operator and external digital input (S1~S6) to increase or decrease
output frequency while motor is running.
» When inverter uses external digital input to perform UP/DOWN, set 00-02=4, 00-05=4
and 03-00~03-05=8 and 9, it requires both UP and DOWN functions 08 and 09 to be
programmed to the two digital input terminals.
» UP/DOWN frequency command follows standard acceleration and deceleration times
»  “SE02” DIterminal error will be displayed when :
@. When only the UP or DOWN command function is programmed to the digital inputs.
®. When both DOWN command and Inhibit Acceleration/deceleration command are activated
simultaneously
®. When both UP command and Inhibit Acceleration/deceleration command are activated
simultaneously.
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» For the examples of UP/DOWN control wiring and operation, please refer to figure 4.3.19 and

figure 4.3.20 -

Power
Supply

Forward
Run

Up
Command

Down
Command

FuL(00-12)

Output
Frequency

FLL(00-13)

—O 0—8)81 Forward

0

1

1

0

Run/Stop UP Command
(03-00=0) (Terminal S5)
DOWN Command
T inal S6
S5 UP command (Terminal S6)
(03-04=8) Operation

Accel
(UP)

Decel
(DWN)

Hold

Hold

—O O—0OS6 DOWN command

4(? 24VG

Fugure 4.3.19 UP/DOW and operation example

(03-05=9)

“0"l OFF, “1"1 ON

\4

\4

\4

\4

AN

*1

*2

\4

Hold Hold

Figure4.3.20 Up/Down command timing diagram

» When the Forward Run command is active and the UP or Down command is momentarily
activated the inverter will accelerate the motor up to the lower limit of the frequency reference

(00-13).

» When using the UP / Down command, the output frequency is limited to the upper limit of
frequency reference (00-12) and the lower limit of frequency reference (00-13).
» The UP/DOWN command uses acceleration 1 or 2 / deceleration time 1 or 2 for normal
operation Taccl / Tdecl (00-14, 00-15) or Tacc2 / Tdec 2 (00-16, 00-17).
> The other applications of UP / Down function, please refer 03-06 (UP/DOWN frequency step).
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(12) Acceleration/deceleration 1 selection (03-0X=10)
> Refer to the "multi-function digital input terminals select acceleration / deceleration time” .

(13) Inhibit Acceleration/deceleration command (03-0X=11)

> Operation of inhibit Acceleration/deceleration function, please refer figure 4.3.21 -

» The frequency reference value is saved when the acceleration/deceleration inhibit command is
active, the frequency reference value is saved even when powering down the inverter.

A
Power
Supply

ON OFF| ON

time

Forward
Run ON OFF ON time

Inhibit

Acc/Dec ofFF| oN OFF ON time
Command >

Frequency
Reference

time
>
>

b
Output

Frequency

time

Hold Hold

Figure4.3.21 Inhibit acceleration / deceleration command operation

(14) Main/ Alternative Run Switch Function (03-0X =12)

>  When function terminals conduct, run command source is set in alternative run command
(00-03). When functional terminal is set to 27 (Local/ Remote control selection), it will be
precedential to main/alternative run switch.

(15) Main/ Alternative Frequency Switch Function (03-0X =13)

>  When function terminals conduct, frequency command source is set in alternative frequency
command (00-06). When functional terminal is set to 27 (Local/ Remote control selection), it
will be precedential to main/alternative frequency switch. When PID function is
active(10-03=XXX1B), this function is invalid and main frequency is switched to PID function.
When PID function is invalid, Main/ Alternative frequency switch function is valid then.

(16) Emergency stop (decelerate to zero and stop) (03-0X =14)
> Refer to the "deceleration time of emergency stop" of parameter 00-26

(17) External Baseblock Command (coast to stop) (03-0X =15)

> Execute the base block command by the use of ON / OFF way of multi-function digital
input terminal, and prohibit the inverter output.
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During run :

When an external base block command is activated, the keypad displays "BBn BaseBlock (Sn)",
indicating the inverter output is turned off (n indicates the digital input number 1 - 8). Upon
removing the base block signal, the motor will run at the frequency reference. If speed search from
frequency reference is active the inverter output frequency starts from the frequency reference and
searches for the coasting motor speed and continue to operate. If speed search is not active the
output frequency starts at OHz.

During deceleration :

When an external base block command is activated, the keypad displays "BBn BaseBlock (Sn)",
indicating the inverter output is turned off (n indicates the digital input number 1 - 8). Upon
removing the base block signal, the motor is stopped or will coast to a stop and the inverter will
remains in the stop condition.

During acceleration: When an external base block command is activated, the keypad displays "BBn
BaseBlock (Sn)", indicating the inverter output is turned off (n indicates the digital input number 1 —
8). Upon removing the base block signal, the motor will run at the frequency reference. If speed
search from frequency reference is active the inverter output frequency starts from the frequency
reference and searches for the coasting motor speed and continue to operate. If speed search is not
active the output frequency starts at OHz.

Please refer figure 4.322 for external base block operation -

A

Run time

Command >
A
Baseblock

|

|

|

|

|

: time
A :

|

|

|

|

|

|

|

|

|

|

|

| N

| |

Output I \ I )
Frequency ; : -, time

| |
[ — \ «—— Coast to Stop

External

Coastto Stop  Speed search active

Figur4.3.22 External base block operation

(18) PID control disabled (03-0X =16)

(19) Fault reset (03-0X =17)

> The output becomes active when the inverter trips on a fault. Upon an inverter fault the inverter
output will turn off (base block) and the keypad displays the dedicated fault message. When
fault occurs, the following actions can be used to reset the fault:

(@) One of the multi-function digital inputs (03-00 to 03-05) to 17 (reset fault) and active input.

(b) Press the reset key of the digital operator (RESET).*

(c) Recycle power to the inverter.

4-113



(20) Auto run mode enable (03-0X=18)
> Digital input set to “18”, auto run mode function will be enabled, please refer to group 06.

(21) Speed Search 1 (from the maximum frequency) (03-0X=19)

(22) Energy saving enabled (03-0X=20)

» Manual energy savings function is set with parameters 11-12 and 11-18, for the manual energy
saving operation, please refer to figure 4.3.88 -

(23) Reset PID integral value to zero (03-0X=21)

(24) CounterInput 1 (03-0X=22)

» When digital input set to “22”, the counter value will be added once when the digital input
from "OFF" to "ON" status.

Count display set | C0001  C0002 C0003 C0004 CO0005 CO0001 C0002
by 12-00=00008

Count input Multi-
function input

2ms
Single preset The width of the
cougt1ietby trigger signal should
Parameter 03-22 03-22=5 be large than 2ms

(25) Counter Reset (03-0X=23)

» Counter counts can be reset to 0 at any time by using an external input connected to one of the
multi-function inputs (S1~S6) and by setting the relevant parameter (03-00 ~03-05) to 23,
inverter will display “C0000”. Inverter can receive counter signal again when the reset signal is
removed.

(26) PLCInput (03-0X=24)
» When anyone of the extermal terminals S1 to S6 set to 24 and turned on, the PLC program
inputs will be enabled.

(27) Pulse-In Width Measure (S3) (03-0X=25)

» When one of S1~S6 (except S3) set to 25, it will switch pulse width measurement function
from S3. In this mode, the pulse input frequency range is 10Hz~200Hz, the other digital
input can not set to 26 (pulse input-frequency measurement)

(28) Pulse Input Frequency Measure (03-0X=26)

> When one of S1~S6 (except S3) set to 26, it will switch pulse width measurement function
from S3.In this mode, the pulse input frequency range is 0.05kHz~25.00kHz, the other
digital input can not set to 25 (pulse input-width measurement)

Note :
The priority of digital input pulse input measurement function is higher than 03-30.
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(29) Local/Romote selection (03-0X=27)

>  Switch the inverter frequency reference source between Local (keypad) or Remote (control
circuit terminals or RS485). Use parameter 00-05 (Main frequency command source selection)
and 00-02 (Run command selection) to select the remote source.

> Local/Remote function can be set by one of digital inputs (S3~S6), and be switched by
03-03~03-05 which the parameter setting is to “27”.In 3 wire operation control, S1/52/S3 are
reserved for run/stop/forward-reverse operation, please refer the table below.

Note : Local and remote mode only can be switched when inverter stop running.

Input Mode Frequency Reference & Run/Stop Command Source
ON Local » Frequency eference and Run-Stop from keypad.
mode » LEDs SEQ and REF are off.

Remote » Frequency reference source selected by parameter 00-05
OFF mode and Run/Stop source selected by parameter 00-02
» LEDs SEQ and REF are on.

(30) Local/Romote selection (03-0X=28)

> In Remote mode, indicators of SEQ and REF are on; you can use terminals AIl and AI2 to
control the frequency command, and use terminals S1, S2 or communication terminal RS-485
to control the operation command.

> When one of 03-02~03-05=28 (Remote mode selection) - inverter can switch between external
terminal source (§1~S6) or communication (RS-485) source. Please refer the figure 4.3.23 -

Local Mode LgDe(:gg?I ON
P \ Frequency Reference
- and
P Run Command
OFF H
Set one of 03-00 to 03-07 = 27
RS-422/RS-485 ON
communications
Remote
Mode Control circuit 7 i
ontrol circui s
terminals OFF
Set one of 03-00 to 03-05 =28

Figure 4.3.23 Remote mode operation selection

(31) Jog Frequency Selection (03-0X=29)
» When jog frequency selection is on, the inverter will depend on the parameter 00-18 (jog
frequency) as the command.

(32) DC Braking (03-0X=33)
»  When DC-Injection braking is enabled during start and stop of the inverter.
» DCinjection braking is disabled when a run or jog command is active.

Refer to the DC braking time diagram in Figure 4.3.24.
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Run or Jog OFF ON i
Command time
DC Injection OFF ON ti
Braking me
Command
<«——— | Fout>01-08 (Fmin)
Output 01-08 07-06 Fout > 07-06 (DC Inj Start Freq.)
Frequency (Fmin) (Fdc-in) !7 > time
_DC_ ' DC
Injection Injection
Brake Brake

(33) Speed search 2 (03-0X =34)
(34) Switching between motor 1 and motor 2 (03-0X =40)

(35) Fire mode (03-0X=47)

> When input is active (03-00~03-05=47) disables all inverter warning and hardware protections.
This function is commonly used in commercial applications where the inverter controls an
exhaust fan and needs run to destruction in case of a fire.

(36) KEB acceleration (03-0X=48)

» When input is active enables KEB (Kinetic Energy Braking) during acceleration. Refer to the
parameter description of 11-47 and 11-48. Note: To enable set parameter 11-47 to a value
greater than 0.

(37) Forced Frequency Run (03-0X=57)

> This function enables with the corresponding of parameter 23-28 and the source of frequency
command of parameter 00-05 set to the value of 5 (PID given, namely the parameter of 10-03
needs to be active.)

» When any one of the multi-function digital input terminal (S1~S6) is set to the value of 16 (the
interdiction of PID function), pump will not depend on feedback to do any PID output
adjustment; simultaneously another one is set to the value of 57 (forced frequency run) and
inverter will have the frequency run setting depending on the parameter of 23-28. Inverter will
stop output when digital input terminals (S1~S6) are removed.

> This function is applied to inverter output being controlled by external pressure sensor (eg.
differential pressure switch) when pressure sensor disconnects.

(38) Switch to Tolerance Range of Constant Pressure (03-0X=63)

»  When using in PUMP mode (23-00=1), the tolerance range of constant pressure (23-09) will be
used for walking up the inverter. When digital input terminal enables, the tolerance range of
constant pressure 2 (23-24) will be used.

(39) Short-circuit braking (03-0X=65)

» To stop inverter by turning on Short-circuit braking with setting terminal. If executing run
command or jog command, short-circuit braking command will erased and start to run. The
following picture is short-circuit braking time process.
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A
Run Command OFF ON
or t
Jog Command
Short Circuit OFF ON
Braking t
Command
<« Thelarge of 01-08
Output 01-08 or 07-07
Frequency (Fmin) V /
T
—
Short I Short
Circuit Circuit
Brake Brake

(40) PID Control Disable 2 (03-0X=66)

(41) External Fault (03-0X=68)

>  When this function is enabled, inverter will stop running and motor will coast to stop.
> When digital input (S3) set to external fault, keypad will display “EF3 Ext. Fault (S3)”.

> All digital input terminals can be set to external fault.

(42) Externl Overload (03-0X=69)

> When this function is enabled, inverter will stop running and motor will coast to stop.

> When digital input (S5) set to external fault, keypad will display “TOL Ext. OverLoad”

> Fire mode needs to be enabled first (08-48=1) when external overload function needs to be
used. Only S5 terminal can be set to external overload input.

> External overload function will be set to normal close contact. Pleae do not set run command
from external source.

03- 06 UP/DOWN Frequency Step

Range [0.00~5.00] Hz

When 03-06=0Hz, UP/DOWN function will be kept.
When 03-06#0Hz, frequency command becomes operation frequency plus 03-06 value.

Example :

03- 00=8 (S1 terminal is increasing frequency command)
03-01=9 (S2 terminal is decreasing frequency command)
03- 06=AHz

Mode 1 :
When 03-06=0, UP/DOWN function will be kept.

Mode 2 :

When 03-06+0 and the turned on period is less than 2 secs, for every ON operation frequency
changes by AHz.
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Hz
Upper frequenéy

limit Actual output
frequency
I Hz /_
Lower \
frequency

limit >

S1 ON ON ON

S2 ON ON ON

Mode 3 :
When 03-06+0, and the turned on period is greater than 2 secs, frequency will be changed by

acceleration/deceleration time.

Upper M2
frequency AN
limit 1 M1 I[I Hz Actual output
frequency
—
Lower /
frequency = I H2
limit T
/ >
- 28ec o o1 >: > -
2Sec 12
S2 OFF ON

Note :
AH1 : Difference of acceleration frequency
tl: Inputterminal turned on time of acceleration time
AH2 :  Difference of deceleration frequency
t2 :  Input terminal turned on time of deceleration time.

Upper frequency limit

- - x input terminal turned on time (t1)
Acceleration time 2

AH1=

Upper frequency limit

AH2= —
Acceleration time 2

x input terminal turned on time (t2)
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03-07 UP/DOWN Keep Frequency Status after Stop Command

[0] : When UP/DOWN is used, the preset frequency is held as the inverterstops,
and the UP/DOWN function is disable.

[1] : When UP/DOWN is used, the preset frequency is reset to 0 Hz as the

Range inverter stops.

[2] : When UP/DOWN is used, the preset frequency is held as the inverter
stops, and the UP/DOWN is available.

[3] : When acceleration is used, the output frequency will be updated.

» 03-07=0, When run signal is removed (Stop Command), the output frequency is stored in
parameter 05-01( Key pad Frequency).

> 03-07=1, when run command is removed, the output frequency of deceleration will be clear.

» 03-07=2, when run command is not available, the UP/DOWN command will be written into
frequency command.

» 03-07=3, when frequency command is used, then resend the run command, the frequency
command will be updated by operation frequency when you press UP/DOWN key.

03- 08 S1~S6 scan time confirmation

Range 1~200ms

»  Multifunction input terminal On/Off periods will be scanned for the number of cycles according to
the set value in parameter 03-08. If the signal status for ON or OFF period is less than the set
period it will be treated as noise.

» Use this parameter if unstable input signal is expected, however setting long scan time periods
results in slower response times.

03- 09 S1~S4 switch type select
[xxx0b] :S1 A Contact [xxx1b] :S1B Contact
Range [xx0Oxb] :S2 A Contact [xx1xb] : S2 B Contact
[xOxxb] : S3 A Contact [x1xxb] : S3 B Contact
[Oxxxb] : S4 A Contact [1xxxb] : S4B Contact
03-10 S5~S6 switch type select
Range [xxx0b] : S5 A Contact [xxx1b] : S5 B Contact
[xx0Oxb] : S6 A Contact [xx1xb] : S6 B Contact

Parameter 03-09 and 03-10 selects the digital input type between a normally open and a normally
closed switch/contact.

Each bit of 03-09/03-10 presents an input :

03-09= 0 0 0 0 0  : normally open switch
s4  s3 s2 sl 1 : normally close switch

03-10= 0 0 0 0 0  : normally open switch
s6  s5 1 : normally close switch

Example : S1 and S2 wired to a normally closed contact/switch set 03- 09=0011 -

Note :
Do not set the operation command parameter 00-02 to terminal control before setting the digital
input type. Failure to comply may cause death or serious injury.
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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, hysteresis range is the setting value of
03-14)
[5] : Frequency Detection 2 (<03-13, hysteresis range is the setting value of
03-14)
[6] : Automatic Restart
(7] : Momentary AC Power Loss
[8] : Rapid Stop
[9] : BaseBlock
[10] : Motor Overload Protection (OL1)
[11) : Drive Overload Protection (OL2)
Range [12] : Over Torque Threshold Level (OL3)
[13] : Preset Output Current Reached
[14] : Brake Control
[15] : PID Feedback Signal Loss
[16] : Single Pre-set Count (03-22~03-23)
[17]) : Dual Pre-set Count (03-22~03-23)
[18] : PLC Status Indicator (00-02)
[(19] : PLC Control
[20] : Zero Speed
[30] : Motor 2 Selection
[37] : Detection Output of PID Feedback Loss
[54] : Turn On Short-Circuit Braking
[55] : Low Current Detection
[59] : OH Detection

Default Function Parameter
P R‘IAJ)
R1 Fault signal 03-11
— R2A
R2B Zero speed 03-12

Figure 4.3.25 Multi-function digital output and related parameters
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Table 4.3.29 Function table of multi-function digital output

Function Control mode
Value Contents PM
Name LCD display V/F | SLV
SLV
0 |During Running Running ON : Dring running (Run command is ON) @) O | O
ON : Fault contact output t CFOO and
1 |Fault Contact Output [Fault ault contact output (excep an O| 0| O
CF01)
ON : Frequency agree (frequency agree width
2 |F A Freqg. A
requency Agree req. Agree detection is set by 03-14) © © ©
Setting Frequency ON : Output frequency = allowed frequency
3 |Agree (03-13 + Setting Freq Agree detection level (03-13) + frequency O| 0| O
03-14) bandwidth (03-14)
Frequency Detection
1(= 03-13,h [ N : f -13,H [
4 = 03.3 3, ystgre5|s Freq. Detect 1 O Outqu requency > 03-13, Hysteresis o 0 0
range is the setting range is 03-14
value of 03-14)
Frequency Detection
2 (203-13,h [ FF: f -13,H i
5 (_03. 3, yste.re5|s Freq. Detect 2 O Outpu't requency > 03-13, Hysteresis 0 0 0
range is the setting range is 03-14
value of 03-14)
6 |Automatic Restart  |Auto Restart ON : the period of automatic restart O ) O
7 Momentary AC Invalid Do Func.  |Reserved @) O @)
Power Loss
8 |Rapid Stop Invalid Do Func.  |Reserved O] O| O
9 |Base Block Baseblock ON : During Baseblock @) ) )
10 Motor Qverload Invalid Do Func.  |Reserved @) O O
Protection (OL1)
Drive Overload
11 Invalid Do Func. R d O| O | O
Protection (OL2) nvalid Do Func eserve
OverT o
12 TP:/reersh(c)JTjLIj_eevel (OL3) Over Torque ON : Over torque detection is ON O O O
Preset Output .
13 Currebt Agree ON : When output current > 03-15 is ON O| 0| O
Current Reached
14 |Brake Control Invalid Do Func. ON - I\/Iecham.cal braklr\g release frequency @) @) O
OFF : Mechanical braking run frequency
15 PID Feedback Signal Invalid Do Func.  |Reserved O O | O
Loss
Single Pre-set Count ,
1 Invalid Do Func. |R
6 (03-22~03-23) nvalid Do Func eserved O 0] 0]
Dual Pre-set Count
17 Invalid Do Func. |R
(03-22~03-23) nvalid Do Func eserved @) @) @)
PLC Status Indicator ON : When 00-02 is setto 3
18 PLC stat t . 0| O | O
(00-02) statemen (PLC operation command source)
19 |PLC Control Control From PLC |ON : Control from PLC O @) O
N : f Mini
20 |zero Speed Zero Speed ON : Output reque'ncy < Minimum output 0 0 0
frequency (Fmin)
21 |Reserved Reserved Reserved - - -
22 |Reserved Reserved Reserved - - -
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Function Control mode
Value Contents PM
Name LCD display V/F | SLV
SLV

23 |Reserved Reserved Reserved - - -
24 |Reserved Reserved Reserved - - -
25 |Reserved Reserved Reserved - - -
26 |Reserved Reserved Reserved - - -
27 |Reserved Reserved Reserved - - -
28 |Reserved Reserved Reserved - - -
29 |Reserved Reserved Reserved - - -
30 |Motor 2 Selection Motor 2 Selection |ON : Switch to Motor 2 O O X
31 |Reserved Reserved Reserved - - -
32 |Reserved Reserved Reserved - - -
33  |Reserved Reserved Reserved - - -
34 |Reserved Reserved Reserved - - -
35 |Reserved Reserved Reserved - - -
36 |Reserved Reserved Reserved - - -

Detection Output of :
37 PID Fbk Loss ON : Detection Output of PID Feedback Loss | O O O

PID Feedback Loss
38 |Reserved Reserved Reserved - - -
39 |Reserved Reserved Reserved - - -
40 |Reserved Reserved Reserved - - -
41 |Reserved Reserved Reserved - - -
4?2 |Reserved Reserved Reserved - - -
43 |Reserved Reserved Reserved - - -
44 |Reserved Reserved Reserved - - -
45 |Reserved Reserved Reserved - - -
46 |Reserved Reserved Reserved
47 |Reserved Reserved Reserved - - -
48 |Reserved Reserved Reserved - - -
49 |Reserved Reserved Reserved - - -
50 |Reserved Reserved Reserved - - -
51 |Reserved Reserved Reserved - - -
52 |Reserved Reserved Reserved - - -
53 |Reserved Reserved Reserved - - -
54 Turn.On Short-Circuit SC Brk ON : Turn on short-circuit bbraking X X O

Braking

Low Current Low Current ON : Output Current £ 03-48 Low Current
55 . . O O @)

Detection Detect detection level
59 |OH Detection OH Detect Output |ON : OH Detect Output O O O

(1) During Running (03-1X=0)
> ON : Run command is ON or output frequency is greater than 0.
»  OFF : Run command is OFF and the inverter is stopped.

(2) Fault Contact Output (03-1X=1)
> Output is active during fault condition.

(3) Frequency Agree (03-1X=2)
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>

(6)

Output is active when the output frequency falls within the frequency detection width
(03-14) of the set frequency detection level (03-13)

Setting Frequency Agree (03-13 + 03-14) (03-1X=3)
Output is active when the output frequency falls within the frequency detection width
(03-14) of the set frequency detection level (03-13).

Frequency Detection 1 (> 03-13, hysteresis range is the value of 03-14) (03-1X=4)

Output is active when the output frequency rises above the frequency detection level (03-13) +
frequency detection width (03-14) and deactivates when the output frequency falls below
frequency detection level (03-13).

Frequency Detection 2 (< 03-13, hysteresis range is the value of 03-14) (03-1X=5)
Output is active when the output frequency is below the frequency detection level
(03-13) + frequency detection width (03-14) and turns off when the output frequency
falls below frequency detection level.

Automatic restart (03-1X=6)
Output is active during an auto-restart operation.

Momentary AC Power Loss (03-1X=7)
Output is active during momentary AC power loss.

Rapid Stop (03-1X=38)
Output is active during a rapid stop.

(10) Base Block (03-1X=9)

>

Output is active when the inverter output is turned off during a Baseblock command.

(11) Motor Overload Protection (OL1) (03-1X=10)

>

Output is active during an overload detection of motor.

(12) Drive Overload Protection (OL2) (03-1X=11)

>

Output is active during an overload detection of inverter.

(13) Over Torque Threshold Level (OL3) (03-1X=12)

>

Output is active during an over torque detection of inverter.

(14) Preset Output Current Reached (03-1X=13)

>

When output current > 03-15 and output current > 03-15 duration > 03-16, it is ON.

(15) Brake Control (03-1X=14)

>

Output is active when the brake control is active.
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(16) PID Feedback Signal Loss (03-1X=15)
» Output is active when PID feedback signal loss.

(17) PLC Status Indicator (03-1X=18)

» Output is active when operation command parameter 00-02 is set to PLC control.

(18) PLC Control (03-1X=19)
» Output is controlled by the PLC logic.

(19) Zero Speed (03-1X=20)

» When zero speed is active, output frequency < minimum output frequency (01-08).
» When zero speed is off, output frequency > minimum output frequency.

A
Output |
Frequency
01-08 (Fmin)
A
Zero Speed OFF ON

Figure 4.3.26 Zero speed operation

(20) Motor 2 Selection (03-1X=30)
» Output is active when motor 2 is selected.

(21) Detection Output of PID Feedback Loss (03-1X=37)
> Output is active when PID feedback loss.

(22) Turn On Short Circuit Braking (03-1X=54)
»  Output is active when truning on short circuit braking.

(23) Low Current Detection (03-1X=55)
» Output is active when low current detection function is active.

(24) OH Detection (03-1X=59)
> Output is active when temperature setting is agreed.

03-13 Frequency detection Level
Range [0.0~599.0] Hz

03-14 Frequency detection width
Range {0.1~255] Hz

> Frequency detection level : the multi-function output terminals R1A-R1C, R2A-R2C or PH1
(03-11, 03-12) to the desired detection level and bandwidth for use with multi-function output
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functions 1 to 6.

> The time charts of the frequency agree detection operation are shown in table 4.3.30.

Function

Detection operation of frequency

confirmation

Description

Frequency
agree

PR l Freq
Output Reference
Frequency T 03-14

FWD

time

REV

Frequency 03-14 F
Agree T
Signal

OFF| ON ON

Reference

req

time

Output is active when the output
frequency falls within the frequency
reference minus the frequency
detection width (03-14).

Any of the digital outputs function
(03-11, 03-12 or 03-28) can be setto 2
(Frequency agree).

Set
frequency
agree

Output
Frequency

Setting
Frequency
Agree
Signal

OFF | ON ON

time

time

Output is active the output frequency
falls within the frequency detection
width (03-14) of the set frequency
detection level (03-13).

Any of the digital outputs function
(03-11, 03-12 or 03-28) can be setto 3
(Set frequency agree).

Output

frequency
detection
1

Output 03-14
Frequency l

" 0313

Output
Frequency
Detection 1

Signal

OFF ON OFF ON

03-14 i
03-13 7 03-13

time]

time]

Output is active when the output
frequency rises above the frequency
detection level (03-13) + frequency
detection width (03-14) and
deactivates when the output
frequency falls below frequency
detection level (03-13).

Any of the digital outputs function
(03-11, 03-12 or 03-28) can be set to 4
(Output frequency detection 1).

Output

frequency
detection
2

Output 03-14
Frequency l

—f—— 03-13
T

Output
Frequency
Detection 2

Signal

03-14 i
03-13 —— — 03-13

timg

ON OFF ON OFF ON

timg

Output is active when the output
frequency is below the frequency
detection level (03-13) + frequency
detection width (03-14) and turns off
when the output frequency rises above
below frequency detection level.

Any of the digital outputs function
(03-11, 03-12 or 03-28) can be setto 5
(Output frequency detection 2).

Frequency
Output

Run

command ON

Block

Output

I

i

Base !
L

i

I

i

I

i
Frequency }
L

Frequency|

Output OFF ON

Ing

When the inverter output frequency is
active, the output terminal is closed.




. Detection operation of frequency L.
Function . . Description
confirmation

03-15 Current Agree Level

Range {0.1~999.9] A

03-16 Delay Time of Current Agree Detection

Range {0.1~10.0] Sec
» When 03-11=13 and then when the output current > 03-15, output relay will active.
» 03-15: The suggest setting value is 0.1 to motor rated current.
» 03-16 : The delay time performs depending one the setting value.
» When output current lower than 03-53, delay time from ON to OFF in the signal of relay is

100ms (constant).

Time diagram :
100%A

/\II] Load current
03-15

N—

\

03-16 T
03-11 100ms
Output Relay ON (Constanty
03-17 Machanical Braking Release Level
Range (0.00~20.00] Hz
03-18 Machanical Braking Level Set
Range [0.00~20.00] Hz

» When 03-11=14,
® In acceleration mode, output relay will be ON as soon as the actual output frequency
reaches the external brake release set in parameter 03-17.
® Indeceleration mode, output relay will be OFF as soon as the actual output frequency
reachesthe external brake engage level set in parameter 03-18.

» Timing diagram for 03-17 < 03-18 is shown below.
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03-18 / \

03-17 \

—|v

Run
Command | RUN | sToP

03-11=14 ON | oFf

» Time diagram for 03-17 2 03-18 is shown below.

Hz A
03-17
03-18 /
|
Run T
Commanu RUN STOP
03-11=14_____ | ON | OoFfF
03-19 Relay (R1A-R2B) Type
Range [xxx0b] : R1 A Contact [xxx1b] : R1 B Contact
9 [xxOxb] : R2 A Contact [xx1xb] : R2 B Contact

> 1f03-19=0, When the set conditions of 03-11,03-12 are met, relay contact is closed.
> 1f03-19=1, When the set conditions of 03-11,03-12 are met relay contact will open.

03- 20 Internal/External Multi-Function Input Terminal Selection

Range [0~63]

» The parameter is decided which terminal will be used. (input or output terminal). If you select

internal terminal, the corresponded point will be set to 1, if the you select external terminal, the
correspond point will be set to 0.

DI S6 S5 S4 S3 S2 S1
Binary 2° 24 | 2° 2° 2* 2°
Decimal 32 16 8 4 2 1

Each bit of 03- 20 means :
03-20= O 0 0 0 0 0

s6 S5 S4 S3 S2 Sl

0 : External Multi-function terminal (remote control)
1 : Internal Multi-function terminal (based on 03-21)
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Example :

S2 ~ S4 -~ S6 terminal decided to internal multi-function terminal (decided by 03-21)
S1 - S3 -+ S5 terminal decided to external multi-function terminal (remote control)
Please set 03-20=101010, summarized the total value of 03-20 is 42 (32+8+2=42).

03-21 Action to Set The Internal Multi-Function Input Terminals

Range [0~63]

Each bit of 03- 21 means :
03-21= O 0 0 0 0 0

S6 S5 S4 S3 S2 S1

0 : Internal Multi-function terminal opened
1 : Internal Multi-function terminal closed

Example :
If we need to set S2, S4 closed and S1, S3, S5, S6 opened, please set 03- 21=001010.
summarized the total value of 03-21 is 10 (8+2=10).

03- 22 Setting Counter Agree

Range [0~9999]

03-23 Specify Setting Counter Agree
Range [0~9999]

> 03-22is used to set the counter value for internal counter, the counter can be enabled by one
of multi-digital inputs (03-00~03-05 set to 22), when counter value equal to the value of 03-22,
connter value will be reset.

> If the counter needs to re-count when 03-22 value not reached setting value, please set one the

multi-digital input to 23 (03-00~03-05=23).

The status of counter can be monitoring by 12-00=0008.

> Refer to the photo below, if 03-11=17 (Dual Pre-set Count), 03-22=4 (Pre-Set Count 1),03-23=2
(Pre-Set Count 2). When counter cumulative to 2, RY1 will be active. When counter value
cumulative to 4, the counter value will be reset when trigged signal is removd.

> 1f03-12=16 and 03-22=4, when counter cumulative to 4, RY2 will be active when trigged signal
is removd.

» 03-22 value must be higher than 03-23.

A\
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Counter __p. cooo0 ~ C0001 C0002 ~ C0003  CO004  -CO000CO001T  C0002  CO003

valuedispay =0 — @ @ [
12-00=00008 I
! Signal width
What different | should high
between 03-22/03-23 | than 2ms

Set 03-22=4, 03-23=2

03-11=17
|
|
03-12=16 Set 03-22=4
03-24 Output Under Current Detection
Range (0] :Invalid
9 [1] : Valid
03-25 Output Under Current Detection Level
Range [0~999.9] A
03-26 Output Under Current Detection Delay Time
Range [0.0~655.34] Sec

» If03-11=55, when output current = 03-25, output relay is active.

When 03-25=0, the function will be disabled.

> When output current lower than 03-25 for a preset time (03-26), output relay is active. The
delay time of output relay from ON to OFF is 100ms (constant).

A\

The timing chart :

100%4A

03-25 - /\/

I (Loading current)

N\

Operation
Command ON I_
i S
03-26 e - Smaller than 03-26
< »> . Relay does not work
03-11 ON Fixed
Relay 100msec
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03-27 Pulse Frequency Selection (S3)

Range 50~25000Hz

03- 28 Pulse Frequency Gain

Range [0.0~1000.0]1 %

03- 30 Pulse Input Selection

Range (0] : General Pulse input
(1] : PWM

> There are two ways for pulse input selection :

(1) General pulse input :
PI=Cutoff frequency divided by pulse input scale set by 03-27, corresponding to the maximum
output frequency of motor 1 (01-02).

(2) PWM : Itis required to input the correct frequency
PWM= Time of negative edge pulse divided by the time period of pulse, corresponding to the
maximum output frequency of motor 1 (01-02).

Note :

Deviation of pulse time period in PWM is +12.5%. If it is over the deviation range, pulse input is not
active.

Diagram for pulse input selection :

03-30=0
(Normal Mode) Tl Period

Sample
Pulse train

F= ! Pul d Frequency 100%(01-02)
= - =— T 5 N
T(Period) uise comman Pulse Frequency ’

(03-27)

03-30=1
(PWM Mode)

Sample
Pulse train

T10 Period
Tl Period |

T1(Period)

Pulse Input Command=
T(Period)

x 100%(01-02)

Example of pulse input setting :

1. Normal pulse input (Both NPN/PNP connection can be used)

03-30=0

00-05=7 (Main Frequency Command Source Selection)

03-27=200Hz (Pulse Frequency)

03-28=100.0~1000% (Pulse Input Gain)

When 03-27 with different value, the ouput frequency of display will be different.
» 03-27=100Hz, 00-12=60.00, 03-28=100.0, keypad display will be 30.00Hz

» 03-27=200Hz, 00-12=60.00, 03-28=100.0, keypad display will be 60.00Hz

» 03-27=100Hz, 00-12=60.00, 03-28=200.0, keypad display will be 60.00Hz

2. PWM Input (NPN connection only)
03-30=1
00-05=7 (Main Frequency Command Source Selection)
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03-27=200Hz (Pulse Frequency)

03-28=100.0~1000% (Pulse Input Gain)

When PWM input with different duty, the ouput frequency of display will be different.

>  When 200Hz pulse with 50% duty, 00-12=60.00, 03-28=100.0, keypad display will be
50% x60.00=30.00Hz

>  When 200Hz pulse with 30% duty, 00-12=60.00, 03-28=200.0, keypad display will be
» 30% x60.00 x2=36.00Hz -

>  When 200Hz pulse with 15% duty, 00-12=599.00, 03-28=500.0, keypad display will be
» 15%x599.00x5.00=449.25Hz -

Note :

In this mode, the pulse input frequency range is 10Hz~200 Hz.

Pulse input only can select S3 terminal, also can use NPN or PNP connection.

» PNP connection :

PLC pulse ourput (YO) connects to S3 terminal, the common terminal of PLC pulse output connects
to external 24V terminal of inverter, it’s PNP connection.

» NPN connection :
PLC pulse ourput (YO) connects to S3 terminal, the common terminal of PLC pulse outputconnects
to external COM terminal of inverter, it’'s PNP connection.

03-33 Pulse Input Bias

Range (-100.0~100.0]1 %
03-34 Filter Time of Pulse Input
Range {0.00~2.00] Sec

> Refer to section 3.4 table 2 control terminals for details.
Refer to figure 4.3.27 for the pulse input specification.

Gain and Bias

Filter 03.08 * /
LI 1 1 00-05=4 Frequency
> > 03 - o—O0——»
Pulse © 1+ST K 03-33 . reference
train T0 Pulse input Kl Pulse input 0%  10%

filter time (03-34) frequency(03-27)
Figure 4.3.27 Pulse input adjustment

» Set Pulse Input Setup as Frequency Reference

(1) Set parameter 00-05 to 7 and 03-30 to O to use the pulse input terminal PI as the frequency,
reference source, refer the figure 4.3.5.

(2) Set parameter 01-02 (maximum output frequency) and 03-27 (scale of pulse input terminal) PI
as the frequency source. Set parameter 03-34 (pulse input filter time) if the performance of
inverter is effected.

03-53 Current Agree Level 2

Range [0.0~999.9] A
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Group 04 Analog Signal Inputs / Analog Output

04- 00 Analog Input Signal Type

(0] :AI10~10V/0~20mA AI2 0~10V /0~20mA
Range (1] :AI10~10V/0~20mA AI2 2~10V /4~20mA
(2] :AIl 2~10V /4~20mA AI2 0~10V /0~20mA
(3]:AIl2~10V/4~20mA AI2 2~10V / 4~20mA
04- 01 All Signal Scaling and Filter Time
Range {0.00~2.00] Sec
04- 02 AlIl Gain
Range [0.0~1000.0]1 %
04- 03 AIl Bias
Range (-100~100.0] %
04- 05 All Slope
(0] : Positive
Range

[1] : Negative

04- 06 AI2 Signal Scaling and Filter Time

[0] : Positive

R
ange [1] : Negative

04- 07 AI2 Gain

Range [0.0~1000.0] %

04- 08 AI2 Bias

Range (-100.0~100.0] %

04- 10 AI2 Gain

[0] : Positive

R
ange (1] : Negative

® 6 6 0 YV

1)

Refer to the follows for 04-00 Al input signal type :

If AIl is 0~10V, switch JP2 of control board to V, set parameter 04-00 to 0 or 1.
If AIl is 2~10V, switch JP2 of control board to V, set parameter 04-00 to 2 or 3.
If AIl is 0~20mA, switch JP2 of control board to I, set parameter 04-00 to O or 1.
If AIl is 4~20mA, switch JP2 of control board to I, set parameter 04-00 to 2 or 3.

If AI2 is 0~10V, switch JP3 of control board to V, set parameter 04-00 to 1 or 3.
If AI2 is 2~10V, switch JP3 of control board to V, set parameter 04-00 to 2 or 4.
If AI2 is 0~20mA, switch JP3 of control board to I, set parameter 04-00 to 1 or 3.
If AI2 is 4~20mA, switch JP3 of control board to I, set parameter 04-00 to 2 or 4.

Analog input level adjustment Al1/AI2(04-02, 04-03,04-07, 04-08)
Each input signal AI1 and AI2 has a separate gain and bias parameter associated.

Analog input signal AIl can be adjusted with parameter 04-02 and 04-03. Analog input

signal AI2 can be adjusted with parameter 04-07 and 04-08.Refer the figure 4.3.35 -

4-132




O +1ov Related Parameters

l_lllLl 04-00 (Analog input signal type)
0710V, -10V™+10V 04-02 (Al1 gain)
JP1 -:] — O AI1 04-03 (Al bias)
04-05 (Al1 slope)

|_|"L| 04-06 (Al2 signal scanning and filtering time)
) Al 2

0~10V / 0~20mA 04-07 (AI2 gain)
JP2 B TE— 04-08 (AI2 bias)
-j 4-20mA /2 -10V 04-10 (AI2 slope)

GND

Td

Figure 4.3.35 Analog inputs and related parameters

> Please refer fig 4.3.36 for gain and bias operations.

Gain setting :

Sets the level in % that corresponds to a 10V or 20mA signal at the analog input. (Set the maximum
output frequency 01-02 to 100 %)

Bias setting :

Sets the level in % that corresponds to a OV or 4mA signal at the analog input.(Set the maximum
output frequency 01-02 to 100%)

Frequency Frequency
Reference Reference
2009 4 4 Bias=positive
° Gainl 200% +100% / Bias= 0%
St / L/
100% Gainl 100% Bias=Negative
(= . — .
Terminal Terminal
ov > Al1,AI2 oV 10V' Al1,AI2
10V analog input analog input
(4mA)  (20mA) g (4mA) (20mA) ginp
-100%
-200% -
° 100%
(a) Gain (b) Bias

Figure 4.3.36 Gain and bias operations (for frequency reference signal)

(2) Allsignal scanning and filtering time (04-01)

(3) AI2signal scanning and filtering time (04-06)

» Allanalog input (AILl ~ AI2) has their own order programmable input filter that can be adjusted
when noise is preset on each of the incoming analog signal to prevent erratic drive control.

> The filtering time constant (range : 0.00 to 2.00 seconds) is defined as the time that the input

step signal reaches 63% of the final value.
%

A

Unfiltered
signal
100
63 Filtered
| signal
|
|
|
|
|

. > t
=1 Filter time constant (04-01)

Figure 4.3.37 Filter time constant
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04-11 AO function setting
(0] : Output frequency
(1] : Frequency command
Range (2] : Output voltage
(3] : DCvoltage
(4] : Output current
04-12 AO gain
Range [0.0~1000.0] %
04-13 AO bias
Range (-100.0~100.0] %
04-15 AO Slope
Range (0] :Positiv.e
[1] : Nagetive
04-16 Proportio Gearing function
Range (0] : Disable
(1] : Enable

For the analog output and related parameters, please refer to figure 4.3.50.

Related Parameters

04-11 (Analog Output Mode)
AO{ 04-12 (AO Gain)
04-13 (AO Bias)

Figure 4.3.50 Analog outputs and related parameters

(1) Analog output adjustment (04-12, 04-13) -

> Use parameter 04-12 to select the analog output signal for AO and parameter 04-13 to adjust

the bias to AO.

> Adjust the gain so that the analog output (10V) matches 100% of the selected analog output

signal.

> Adjust the bias so that the analog output (0V/4mA) matches 0% of selected analog output

signal.

> Please refer fig 4.3.51 for analog output level adjustment.

Analog Output Signal

10V(or 20mA) x Gain

(20mA) 10V

q
Bias {

(4mA) OV

Monitored items

0%

100%

Figure4.3.51 Analog output level adjustment
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(2) Analog output terminal function selection (04-11) -
> Please refer to the following table 4.3.33 -

Table 4.3.33 Selection of analog output terminals function (04-11)

04-11 : Monitoring Control Mode
parameter Functlgn Parameters
st (Keypad display) 12 Grows VF SLV | PMSLV
0 Output Freq 12-17 O O O
1 Freq Ref 12-16 ) ) )
2 Output Voltage 12-19 @) 0 O
3 DC Voltage 12-20 @) ) @)
4 Output Current 12-18 O O O

(3) F-Gain(04-16) :

> Please refer fig 4.3.52 for F- Gain function, this function provides the facility for setting the
frequency reference to more than one inverter set by a master potentiometer then the master
frequency can be scaled by three individual potentiometers for each inverter as show in the
diagram below.

> Please refer table 4.3.34, when 04-16=1 and 00-05=2, AI1 will be master signal, AI2 will be ratio

signal.
A B C

0-100Hz 0-200Hz 0-50Hz
ov ANl A2 AGND v Al A2 AGND v Al A2 AGND .
ratio C

e T

Figure 4.3.52 Example of F-Gain function

Table 4.3.34 Parameter setting of F-Gain

A B C
00-05=2 00-05=2 00-05=2
00-12=100 00-12=200 00-12=50
04-16=1 04-16=1 04-16=1

Frequency
upper limit ,
4 (Hy ! B 200Hz x
i A 100Hz 7y i
s \ | |
} i C 50Hz—¢ i i
N w : o
e w : e
Analog Input Signal J é é LQ#
Master g o 3 >

Figure 4.3.53 Diagram of F-Gain function

4-135



04-20 AO signal scanning and filtering time

Range [0.00~0.50] Sec

Setting of parameter 04-20 is used for filtering momentary change in analog output signal.
When it is enabled, system response will lower down and interference protection will enhance.

04-22 AO Voltage Correction Selection

Range [0~1]

This function is used for analog voltage correction. Normally, analog voltage does not need to
be correction. If necessary, please connect AO and AI2 terminal and set 04-22=1, inverter will
execute analog voltage correction. 04-22 will be cleaned to 0 automatically when voltage
correction function finished.
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Group 05 Preset Frequency Selection

05- 00 Preset Speed Control Mode Selection
[0] : Acceleration and deceleration time 1 ~ 4 used.

Range [1] : Useindependent acceleration and deceleration time for each

multi-speed setting.

05-01 Preset Speed 0

05- 02 Preset Speed 1

05- 03 Preset Speed 2

05- 04 Preset Speed 3

05- 05 Preset Speed 4

05- 06 Preset Speed 5

05- 07 Preset Speed 6

05- 08 Preset Speed 7

05- 09 Preset Speed 8

05-10 Preset Speed 9

05-11 Preset Speed 10

05-12 Preset Speed 11

05-13 Preset Speed 12

05- 14 Preset Speed 13

05-15 Preset Speed 14

05-16 Preset Speed 15

Range [0.0~599.00] Hz

05-17 Preser Speed 0-Acc time

05-18 Preser Speed 0-Dec time

05-19 Preser Speed 1-Acc time

05- 20 Preser Speed 1-Dec time

05-21 Preser Speed 2-Acc time

05- 22 Preser Speed 2-Dec time

05-23 Preser Speed 3-Acc time

05- 24 Preser Speed 3-Dec time

05- 25 Preser Speed 4-Acc time

05- 26 Preser Speed 4-Dec time

05- 27 Preser Speed 5-Acc time

05- 28 Preser Speed 5-Dec time

05- 29 Preser Speed 6-Acc time

05- 30 Preser Speed 6-Dec time

05-31 Preser Speed 7-Acc time

05- 32 Preser Speed 7-Dec time

05-33 Preser Speed 8-Acc time

05- 34 Preser Speed 8-Dec time

05- 35 Preser Speed 9-Acc time

05- 36 Preser Speed 9-Dec time

05- 37 Preser Speed 10-Acc time
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05-38 Preser Speed 10-Dec time

05- 39 Preser Speed 11-Acc time

05-40 Preser Speed 11-Dec time

05- 41 Preser Speed 12-Acc time

05- 42 Preser Speed 12-Dec time

05-43 Preser Speed 13-Acc time

05-44 Preser Speed 13-Dec time

05-45 Preser Speed 14-Acc time

05- 46 Preser Speed 14-Dec time

05-47 Preser Speed 15-Acc time

05-48 Preser Speed 15-Dec time

Range [0.0~6000.0] Sec

Y

When 05-00=0, accel/decal set by parameter 00-14~00-17/00-21~00-24.
» When 05-00=1, individual accel/decal apply to each preset speed 0~15, parameters
05-17~05-48.

» Formula for calculating acceleration and deceleration time :

Time of accel 1 or 2 x Preset Frequency
Base Frequency

Actual accel time=

Time of decel 1 or 2 x Preset Frequency

Actual decel time=
Base Frequency

»  When 01-00=F, maximum output frequency set by 01-02.
»  When 01-00#F, maximum output frequency is 50.00 (or 60.00/90.00/120.0/180.0)

Example :
01-00#F, 01-02=50Hz (maximum output frequency), 05-02=10Hz (presser speed 1),
05-17=5s (Accel-time), 05-18=20s (Decel-time)

(05-17)x10(Hz)

Preset d 1 actual I-time =
reset speed 1 actual accel-time 01-02

=1(s)

(05-18)x10(Hz)

P I I-time =
reset speed 1 actual decel-time 01-02

=4(s)

Example :
Acceleration/Deceleration timing when 05-00=1 is set to 1.
In this example the following parameters are set :

00-02=1 (External terminal operation)
S1:03-00=0 (Terminal S1 : Forward/stop)
S2 : 03-01=1 (Terminal S2 : Reverse/stop)
S3: 03- 02=2 (Terminal S3 : Preset speed 1)
S4 : 03- 03=3 (Terminal S4 : Preset speed 2)
S5 : 03- 03=4 (Terminal S5 : Preset speed 3)
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Acceleration/Deceleration calculation of mode 1 :

Hz i
05-03
0502, FWD
Preset
05-01 speed2
y Preset ?
'speed1
Preset
'speed0
- - - - -« - > T
RUN a b c d e f
command
RUN STOP RUN STOP RUN | STOP
s2 OFF
$3 OFF [ on | OFF
s4 OFF ON OFF
Example :
_(05-17)x(0501) (05-18)x(0501)  (05-19x(05-02

=002 ° om02 0102

_(05-20)x(05-02)
N 01-02

(05-21)x(05-03) _(05-22)x(05-03)
- AN 7 , f_
01-02 01-02

.......... unit (sec)
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Acceleration/Deceleration calculation of mode 2 :

Hz A
05-03
05-02
y - % 05-04 Forward
05-01 h 3 g . 05-06
> 3 g %) E L) >
e QE 3 o 2 uid
38 (9% g g -0 - .
o g G &€ o g
w E 8 n £
S o 5
o o
a b Cc d e 05-05 § h I
- 1o
DR ‘
figs 9]
Qo
5E
s1 ON OFF © STOP
S2 OFF ON
s3 OFF ON OFF ON OFF ON ON
s4 OFF | OFF ON ON OFF
S5 OFF | OFF | OFF | OFF ON OFF
17/18 19/20 21/22 23/24 25/26 27/28 19/20

(05-17)x(05-01) - (05-19)x[(05-02)-(05-01)]
01-02 e 01-02

. (05-21)x[(05-03)-(05-02)] ,_ (05-24)x((05-03)-(05-04)]

01-02 01-02

(05-26)x(05-04) (_ (05-25)x(05-05) . (05-27)x(05-05)
01-02 01-02 ’ 01-02

- (05-27)x(05-06) ,_ (05-19)x(05-06)

01-02 ; 01-02 unit (sec)
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Group 06 Automatic Program Operation

06- 00 | Auto Run Mode Select
[0] : Disable
[1] : Execute a single cycle operation. Restart speed is based on the previous
stopped speed.
[2] : Execute continuous cycle operation. Restart speed is based on the
previous cycle stop speed.
[3] : After completion of a single cycle, the on-going operation speed is
based on the speed of the last stage. Restart speed is based on the
Range previous stopped speed.
[4] : Execute a single cycle operation. Restart speed is based on the
Speed-Stage 0.
[5] : Execute continuous cycle operation. Restart speed is based on the
Speed-Stage 0.
[6] : After completion of a single cycle, the on-going operation speed is
based on the speed of the last stage. Restart speed is based on the
Speed-Stage 0
Range | [0.00~599.00] Hz

Frequency setting of speed-stage 0 is based on parameter 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

4-141




Range [0.0~6000.0] Sec

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
06- 30 Operation time setting of speed-stage 14
06- 31 Operation time setting of speed-stage 15

(0] : Stop
Range (1] : Forward

[2] : Reverse
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

Auto run mode uses frequency reference parameters (05-01, 06-01~06-15), operation time
parameters (06-16~06-31) and direction of operation parameter (06-32~06-47)

Auto run mode can not be used when “Wobble Frequency function” or “PID function” is
enabled.

In auto run mode, multi-speed frequency reference of external signal 1~4 (03-00~03-07=2~5)
is disabled.
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Auto Run examples are shown as following.

(1) Single cycle (06-00=1,4)
The inverter will run for a single full cycle based on the specified number of sequnces,

thenit will stop. In this example, 4 sequences are set, three in forward direction and one in
reverse direction.

06-00 = 1 (Auto run mode)

(
06-32706-34 = 1 (Driection of speed stage 072)
(

06-47 = 2 (Direction of speed stagr 15 is reverse)

06-35706-46 = 0 (Operation direction of stage 3714 is stop)

05-01 = 15Hz (Frequency setting of stage 0)

06-01 = 30Hz (Frequency setting of stage 1)
(Frequency setting of stage 2)

06-15 = 20Hz (Frequency setting of stage 15)

06-02 = 50Hz

06-16 = 20sec (Operation time of stage 0)

06-17 = 25sec (Operation time of stage 1)

06-18 = 30sec (Operation time of stage 2)
(

06-31 = 40sec (Operation time of stage 15)

A Freq.
50 Hz / 06-02
30 Hz 06-0f
15 Hz 05-01
20 Hz \ 06-15
20s | 25s 30s 40s
06-16 06-17 06-18 06-31

Figure 4.3.52 Single cycle operation (Stop)

(2) Periodic Cycle Run (06-00=2,5)
The inverter will repeat the same cycle periodically.

All other parameters are set same as “Example 1” shown above.

Freq.

50 Hz

30 Hz

15 Hz

20 Hz

06-02

06-01

05-01

05-01

Ya

06-01

06-02

\ 06-03

\ 06-03

20s

>

25s

>

30s

40s

20s

».!

25s

>

30s

40s

06-16

06-17

06-18

06-19

06-16

06-17

06-18

Figure 4.3.53 Periodic cycle run
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(3) Auto Run Mode for Single Cycle (06-00=3,6)
The speed of final step will be held to run. (The final step must be put in stage 15)
All other parameters are set same as “Example 1” shown above.

Freq.
0 06-02
50 Hz
06-01

30 Hz

05-01
15 Hz

\ 06-15

20 Hz

20s 25s 30s 40s

06-16 06-17 06-18 06-31

Figur4.3.54 Auto Run Mode for Single Cycle

> When 06-00=1~3 : After a restart, it continues to run from the unfinished step.
» When 06-00=4~6 : After a restart, it will begin a new cycle.

06-00 1~3 4~6
Run Run
Command | run | stop fun Command | run | stop run
? Output
S Output Frequency .
g Frequency begin a new cycle
o
5
e
8 Continue running from /_/\
unfinished step >

» ACC/DEC time in Auto run mode will be according to the setting of 00-14/00-15.
» For Auto sequence 0.The run frequency will be according to keypad frequency set by parameter
05-01.Parameters 06-16 and 06-31 are used to set the sequence Run time and Run direction.
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Group 07 Start/Stop Parameters

07- 00 Momentary power loss and restart
Range (0] : Disable
(1] : Enable
07-01 Fault reset time
Range [0~7200] Sec
07-02 Number of restart attempts
Range (0~10]
07-03 Reset Mode Setting
(0] : Enable Reset Only when Run Command is Off
Range :
[{1] : Enable Reset when Run Command is On or Off

When 07-00=1, If the input power supply due to sudden increase in supply demand by
other equipment results in voltage drops below the under voltage level, the inverter will
stop its output at once.

» 07-00=0 : When power loss exceed 2ms, “UV fault” will be detected.
» 07-00=1 : Aafter a momentary power loss, inverter will restart with half frequency
before power loss, and there is no limitation on number of restarts.

The automatic restart function is active for the following faults. Please note that when the fault is not
listed in the table the inverter will not attempt an automatic restart.

Parameter Faults Number of Restart
07-00 UV (Under Voltage) Unlimited
OC: Overcurrent

OCA :  Over current in acceleration
OCC: Overcurrentin constant speed
OCd : Over current in deceleration
OL1l: motoroverload

UT : Under torque detection

07-01
IPL . Input phase loss
GE: G 4 fail Depend on parameter 07-02
07-02 : round failure
OV : Overvoltage
OL2 : Inverter overload
OT : Over-torque detection
OPL: Output phase loss
CFO7 :  SLV motor control setting fault
CFO8 :  PMSLV motor control setting fault
Notes :

(1) Fault restart function contains momentary power loss restart and auto reset restart.
(2) Referto chapter 10 for the details of troubleshooting and fault diagnostics.
(3) Referto speed search function (07-19~07-24) for the selection of speed search modes.
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> Fault reset time (07-01)

Restart time of momentary power loss is the same as Fault reset time.

07-01 <07-18 : Automatic restart time interval is set by minimum baseblock time (07-18).
07-01> 07-18 : Automatic restart time interval is set by fault reset time (07-01).

Note:
Automatic restart time interval is time of 07-18 plus 07-01 and delay time of peed search (07-22).
Refer to Figure 4.3.55 for automatic restart interval.

1 2 3 4 5 6 7 8 9 10 «— 07-02
07-01 + 07-22
or
07-18 + 07-22

Figure 4.3.55 Automatic restart interval

» Number of restart attempts (07-02)
If numbers of fault reset reaches the setting value of 07-02, then inverter stops running. So manual
to restart the inverter after eliminating fault causes.

When the automatic restart function is enabled the internal automatic restart attempt counter is
reset to 0 based on the following actions -

(1) No fault occurs in 10 minutes or longer after the automatic restart
(2) Reset command to clear fault via input terminal or using keypad (press reset/ < key)
(3) Power to the inverter is turned off and back on again

Note :
Multi-function digital output R1A-R1C, R2A-R2B, or optocoupler output can be programmed to
activate during an automatic reset attempt, refer to parameter 03-11, 03-12.

» Automatic restart operation :

(1) Faultis detected. The inverter turn off the output, displays the fault on the keypad and waits for
the minimum baseblock time parameter 07-18 to expire before accepting another run
/automatic restart command.

(2) After the minimum baseblock time (07-18) and delay time of speed search have expired, the
active fault is reset and a speed search operation is performed. The time between each fault

restart attempt is set by parameter 07-01.

(3) When the total number of restart attempts exceed the number of automatic restartattempts set
in parameter 07-02, the inverter will turn off the output and the fault contact is activated.
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Please refer to figure 4.3.56 for the automatic restart operation.

Fault time
Message

Output

Frequency \/—

time

07-18 + 07-22

Figure 4.3.56 Auto-restart operation

> Reset Mode Setting (07-03)

When 07-03=0, after inverter fault detection, the input power must be turned off and then turn on
to perform reset function. Otherwise, inverter can not be restarted.

(When 00-02=1, reset mode function is active)

Note :

Inverter will be damaged when auto restart function executes frequently.

07- 04 Momentary Power Loss and Restart

[0] : Enable Direct Running on Power Up

R : . .
ange (1] : Disable Direct Running on Power Up

07- 05 Delay-ON Timer

Range [1.0~300.0] Sec

» Momentary Power Loss and Restart (07-04)

07-04=0 : When direct run on power up is selected by 07-04=0 and the inverter is set to external
run by (00-02/00-03=1), if the run switch is ON as power is applied, the inverter will auto
start.

07-04=1 : When direct run on power up is disabled by 07-04=1 and if the inverter is set to external
run by (00-02/00-03=1), if the run switch is ON as power is applied, the inverter will not
auto start and the display will flash with STP1. It will be necessary to turn OFF the run
switch and then turn ON again to start normally

» Delay-ON Timer (07-05)
If 07-04=0, it will count the delay time set by 07-05 first when the inverter starts directly at
power on. When the delay time is completed, it starts to run.

| DANGER :
When 07-04=0 and the external run is set (00-02/00-03=1)
If the operation switch is conducted at power up, the inverter starts automatically. It is suggested to
turn off the power switch and operation switch at power failure to avoid the damage to the user or
the machine when the inverter reconnects.

When 07-04=1 and the external run is set (00-02/00-03=1)

If the operation switch is not conducted at power up, the inverter is not able to start and the
warning signal of STP1 flashes. It is required to turn off the operation switch first and they delay of
direct start at power up is completed. The make it be conducted to start the inverter.
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07- 06 DC Injection Braking Start Frequency

Range [0.0~10.0] Hz

> The braking act according to the different control modes (00-00), please refer to the following
descriptions

>  When control mode is V/F or SLV (00-00 =0, 2) :

» It start DC injection braking by the time 07-16. Deceleration to stop is according to 07-06 and
07-08. When output frequency is lower than 07-06 in deceleration time, it start DC injection
braking by the time 07-08.

Output
frequency
07-06 or 01-08
DC DC
injection Notel injection
braking braking

07-06 is braking start frequency
01-08 is minimum frequency .
time

07-16 07-08

Figure 4.3.57a VF and SLV DC injection braking

Note : When 07-06 < 01-08, it start DC injection braking by the setting frequency (01-08).

Y

When control mode is PMSLV (00-00=5) :

Please refer fig 4.3.57b for short-circuit braking function.

> DC braking current level is setting by parameter 07-07, based on 100% rated current of inverter.
Besdies, if the DC braking current level is higher than motor rated current, DC braking current
will be locked at motor rated current.

»  Short-circuit braking current limit is setting by parameter 07-36, based on 100% rated current

A\

of inverter.
Output
frequency
07-06 or 01-08
Short- Short-
Circuit Notel Circuit
. jotel .
braking 07-06 is braking start frequency brakmg
01-08 is minimum frequency i
time
07-34 07-35
Figure 4.3.57b PMSLV short-circuit braking
Note :

When 07-06 < 01-08, it start short-circuit braking by the setting frequency (01-08)
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07- 07 DC Injection Braking Level
Range [0~100] %

07- 08 DC Injection Braking time

Range [0.00~100.00] Sec

07-16 DC injection braking time at start
Range [0.00~100.00] Sec

» Set parameter 07-06, 07-08 and 07-16 for DC injection braking related function.

» When inverter executes speed search function, DC injection braking function should be
disabled.

» Toenable DC injection braking during a start operation set the DC injection braking current
(07-07) and the DC injection braking time (07-16) at start to a value greater than 0. DC injection
braking at start can be used to prevent “wind milling effect” in fan applications.

» Toenable DC injection braking during a stop operation set the DC injection braking current
(07-07) and the DC injection braking time at stop (07-08) to a value greater than 0.

» When parameter 07-16 is set to 0 sec (DC injection braking off). the inverter will start from the
minimum output frequency duration of DC injection braking during a stop operation. DC
injection braking at stop is disabled when parameter 07-08 is set to O sec. If output frequency is
less than 07-06, injection braking function will be enabled. Inverter output will be cut off and
then DC injection braking is started.

> During stop operation: If the DC braking start frequency < minimum output frequency (01-08),
DC braking is active when the output frequency reaches the minimum output frequency level.

» DCinjection braking level can be set by parameter 07-07 in acceleration and deceleration, DC
injection current can be part of output rated current. (Suppose rated current of inverter is
100%)

» Increasing the DC braking current (07-07) can reduce the motor stop time.

» DC braking operation can be controlled via any one of the multi-function input terminals(03-00
to 05) function 33. Refer to figure 4.3.57 for DC braking operation.

07- 34 Start short-circuit braking time
Range [0.00~100.00] Sec

07-35 Stop Short-circuit braking time
Range [0.00~100.00] Sec

07- 36 Short-circuit braking current limited
Range (0.0~200.0] %

> PMSLV is available for short-circuit braking. Short-circuit braking is the way to switch IGBT to
produce braking torque. 07-06, 07-34 and 07-36 can adjust the braking process.

> If07-35=0, Inverter start from the minimum frequency.

> The value of 07-36 is depend on differential motor rated current.

» 03-00~03-07=65 can control Short-circuit braking.

07- 09 Stop Mode Selection

[0] : Deceleration to stop
[1] : Coastto stop

[2] : DC braking to stop

(3] : Coast to stop with timer

Range

When a stop command is issued the inverter stops according to the stop mode selected. There are
four types of stop modes.

Note : PM motor only can select “deceleration to stop mode” and “coast to stop mode”.
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(1) 07-09=0 : Deceleration to stop

>

>

When a stop command is issued, the motor will decelerate to the minimum output frequency
(01-08) Fmin and then stop. Deceleration rate depends on the deceleration ime

(factory default is 00-15).

When the output frequency reaches the DC braking stop frequency (07-06) or the minimum
output frequency (01-08), DC injection braking is activated and the motor stops.

. . Output frequency when stop command is issued
Deceleration time= P quency P

- x deceleration time setting
Maximum output frequency (01-02)

S curve setting will add to the overall stop time, refer to figure 4.3.58

Run
Command Run Stop .
ime
Output / Deceleration ramp to stop

Frequency
07-06

Time

%

T: DC braking time at stop (07-08)

Figure 4.3.58 Deceleration to stop

(2) 07-09=1 : Coast to stop

>

When a stop command is issued, the motor will coast to a stop. Stop time depends on motor
load and friction of the system.

The inverter waits for the time set in the minimum baseblock time (07-18) before accepting the
next run command.

In SLV mode (00-00=2) the speed search function is automatically enabled upon the next run
command. If the mechanical barking will be used to stop the motor when run command is
removed, please set 07-26=1.

Run
Command Run Stop Run .
Time
Output
Frequency
Time
tnn
Minimum baseblock time (07-18)

Figure 4.3.59 Coast to Stop
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(3) 07-09=2 : DC braking to stop

> When a stop command is issued, the inverter will turn off the output (Baseblock) and after the
minimum Baseblock time (07-18) has expired activate DC braking (07-07).

» The DC braking time (tocos) of Figure 4.4.60 is determined by the value of 07-08 (DC Braking
start time) and the output frequency at the time the stop command was issued.

(07-08) x 10 x Output Frequency
Fmax(01-02)

tbcpe=

> Increase the minimum Baseblock time (07-18) in case an Overcurrent trip occurs during the DC
braking.

Output
Frequency tocos
A A
Output frequency upon
Run Stop 07-08 x 10 stop command
» Time |
A |
|
|
|
|
|
|
== 07-08 x 1 :
: : > Time < ' >
| | | 10% 100%
| tbb | tocoB | Maximum output
' ' ' frequency
tb.bl Minimun baseblock time (07 -18) (Fmax, 01- 02)

tDCDBI DC braking time

Figure 4.3.60 DC braking to stop

(4) 07-09=3 : Coast to stop with timer

> When a stop command is issued the motor will coast to a stop after the minimum
Baseblock time (07-18) has expired. The inverter ignores the run command until the
total time of the timer has expired.

> The total time of the timer is determined by the deceleration time (00-15, 17, 22 or 24) and the
output frequency upon stop.

» Referto figure 4.3.61.

T1
A A
Deceleration Output
Run | Stop| Run | Stop| Run tme [ _______ frequency
Time (eg. 00- 15) | upon stop
4 | | | command
| | |
Output : — :
Frequency | |
| |
| |
: Minimum [ , :
| »Time  baseblock : L >
.ﬁ time tb.b 10% 100%
[ ™ (07-18) _
! | Maximum output frequency
T1l Total time (Fmax, 01- 02)

Figure 4.3.61 Coast to stop with timer
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07-10 Speed Search Mode Selection

(0] : Disable
Range (1] : Execute speed search once
[2] : Speed Search Start

0 : The inverter start to run from the lowest output frequency but it won’ t limit the other
functions of trigger speed search.
1 : The inverter executes a speed search at power on when entering first run command.
It start the motor from found frequency.
2 : The speed search function is performed every time when the run command in input.
Notes :

When 00-00=5 (PMSLV control mod), Framel and Frame2 without this function.

07-13 Low voltage detection level
Range [200V Class : 150~300V]

{400V Class : 250~600V]
07- 25 Low voltage detection time
Range [0.00~1.00] Sec

Adjust the 07-13 voltage level from 150 to 300 Vdc (200V class) or from250 to 600 Vdc
(400V class).

When the AC input voltage is lower than the 07-13 value (07-13/ 1.414 = AC voltage
detection level) for the time specified in 07-25 the low-voltage error "UV" will
displayed. If 07-25 = 0.00 sec., the UV error will be displayed immediately.

Set preventive measures :
. The inverter input voltage will limit the output voltage. If the input voltage drops

excessively, or if the load is too big, the motor may stall.

@.If the input voltage drops below the value set in 07-13 then the output is turned off

momentarily. The inverter will not automatically start when power is restored.

07-18 Minimum base block time

Range [0.1~5.0] Sec

In case of a momentary power failure, the inverter continues to operate after the power has
been restored when parameter 07-00 is set to 1.

Once the momentary power failure is detected; the inverter will automatically shut

down the output and maintain B.B for a set time (07-18).

When the momentary power failure time exceeds the minimum base block time

(07-18), the inverter will automatically perform a speed search upon return of power.
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Momentary

Refer to the following figure 4.3.63 -

Momentary

power loss

power loss

A
Minimum B.B. |
Time (07-18)

A
Minimum B.B.
Time (07-18)

A

Inverter B.B. |
time

A

Inverter B.B.
time

(@) Minimum baseblock time (07-18)
greater than momentary power loss time

(b) Minimum baseblock time (07-18) is
shorter than momentary power loss time

Figure 4.3.63 Minimum B.B time and momentary power loss time

> Minimum base block time (07-18) is also used to for the DC braking function
» Set the minimum base block time required (07-18).
> Increase minimum Baseblock time if over-current "OC" condition occurs.

07-19 Speed Direction Search Operation 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 Direction-Detection Speed Search Selection
Range (0] : Disable
(1] : Enable
07-33 Start Frequency of Speed Search Selection
(0] : Maximum Output Frequency of Motor
Range
(1] : Frequency Command

Speed search function is used to find the speed of a coasting motor and continue operation

from that point. The speed search function is active after a momentary power loss.
Set the multi-function digital input to external speed search command 1 or 2. External speed
search command 1 (value = 19) and 2 (value = 34) cannot be set at the same time, otherwise

"SE02" (digital input terminal error) warning occurs.
Speed search function must be enabled before applying the run command to ensure proper

operation.

— Speed search command
' Run command
Rv1

Figure 4.3.64 Speed search and operation commands
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» The speed search cannot be used when the motor rated power is greater than the inverter
rated power.

> InV/Fmode, itis necessary to perform a static auto-tune.

» InSLV mode, it is necessary to perform a rotational auto-tune. Perform a static auto-tune when
using long motor leads.

» Speed Direction Search Operating Current (07-19)

(1) Used in bidirectional speed search only (07-24 = 1).

(2) Set bidirectional current level.

(3) Increase value if speed search is not successful at low speeds (above 5Hz)
Note :

If value is too high may cause DC braking effect.

> Speed Search Operating Current (07-20)

(1) Can be used for bidirectional (07-24 = 1) or unidirectional (07-24 = 0) speed search.

(2) Sets speed search current Level.

(3) The set value must be lower than the excitation current (02-09) and must equal to the no-load
current. If the no-load current is unknown it is recommended to set value at 20%.

(4) Excessive speed search current will cause inverter output to saturate.

(5) Itisrecommended to use speed search in case of a momentary power loss. Increase the
minimum base block time (07-18) in case of an over-current condition.

> Integral time of speed searching (07-21)

(1) Can be used for bidirectional (07-24 = 1) or unidirectional (07-24 = 0) speed search.

(2) Set the integral time during speed search.

(3) If OV occurs, increase the set value to increase the speed search time. Decrease the value if a
quick start is required.

> Delay time of speed searching (07-22)
(1) Use delay time (07-22) when using a contactor on the inverter output side.
(2) Speed search delay time is disabled when set to 0.0 sec. (07-22 = 0.0)

» Voltage recovery time (07-23).

(1) Sets the voltage recovery time.

(2) Sets the time for the inverter to restore the output voltage from OV to the specified V/f level
after speed search function is completed.

> Direction-Detection Speed Search (07-24) :

(1) 07-24=1, enable direction-detection speed search :
At start the current controller will send a step current to the motor (07-19) to determine the
motor direction. Once direction is determined the current controller will perform a speed
search using speed search operating current defined in parameter 07-20. Speed search is
executed after a momentary power loss (external speed search command 2, 03-00 to
03-05=34) or from max. frequency (external speed search command 1, 03-00 to 03-05=19).
Speed search direction will follow the speed command.
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(2) 07-24=0, disable direction-detection speed search :
Speed search is executed using speed search operating current defined in parameter 07-20. In
case speed search is not successful (e.g. motor speed is too low) a speed search time-out
warning is displayed. Set 07-19 to value greater than 0 to enable DC braking at speed search if
a time-out occurs frequently.

> Start-Up Mode Selection of SLV Coast to Stop (07-26)
(1) InSLV mode (00-00=2) set the stop mode to the coast stop (07-09=1) or to the coast to stop

with timer (07-09=3). After a stop command is issued (coast to stop or coast to stop with times)
the speed search function is automatically actived for the next start.

(2) When 07-26=0 - speed search function is enabled. (default setting)

(3) When 07-26=1 : normal start

>  Start Selection after Fault During SLV Mode (07-27)
(1) When 07-27=0 - speed search function is enabled. (default setting)

(2) When 07-27=1 - normal start
Notes:
Set the parameter to 1 (normal start) after fault has occurred and mechanical brake is used to

stop the motor.

>  Start after External BaseBlock (07-28)
(1) When 07-28=0 - speed search function is enabled. (default setting)

(2) When 07-28=1 - normal start

Notes:

Set parameter to 1 for the control mode of V/F mode (00-00=0) or SLV mode (00-00=2) when the
external base blockactive time is longer than the time the motor needs to come to a complete stop.
After the external base block command is removed, the inverter will accelerate from minimum

frequency.
> Start Frequency of Speed Search Selection (07-33)
07-33=0 : The start speed search from the maximum output frequency of motor.

07-33=1 : The inverter start speed search from setting frequency command.

(a) Speed search at starting

Run command t

Search command t
Speed search deceleration time (07-21)

Output frequenc
P q ¥ VI/F during speed search

i >
7-22 Ve
@ ) /(/<\ Return to voltage at normal operation
T
Voltage recovery time (07-23)
Output voltage ¢
Output current (07-20)

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 u > t
Minimum b.b. time (07-18) t
Run command : t
i ot
Search command (07-18) | Speed search decel time (07-21)
Output frequency t
! VI/f during speed search
I
1 & — Return to voltage at normal operation
|
Voltage recovery time (07-23)
Output voltage > t
Output current { 3 (07-20)
|
>t

Speed search
operation

Figure 4.3.66 Speed search in recovery period of momentary power failure
Note :

»  If the minimum base block time (07-18) is longer than the momentary power failure
time, the speed search starts operation after the minimum base block time (07-18).

» If the minimum base block time (07-18) is too short, the speed search operation begins
immediately after power has been restored.

07-29 Run Command Selection at the Action of DC Braking
(0] : NotAllowed to Run

Range
(1] : Allowed to Run

>  After DC braking action starts, if run command selection is set to O, it will not run until DC
braking action ends.

> If run command election is set to 1, it is not required to wait for the ending of DC braking action.
It can run during DC braking action process.

07- 37 Pre-excitation time

Range [0.00~10.00] Sec

If a high starting torque is required for the application, especially for a large horsepower motors, the

pre-excitation operation can be used to pre-flux (magnetize) the motor.

(1) When an operation command (forward or reverse) is activated, the inverter will automatically
start pre-excitation based on the time set in parameter 07-37.

(2) The time for the flux to reach 100% is a function value of motor’s electrical time constant, see
figure 4.3.62.

(3) Electrical time constant (quadratic by-pass circuit time constant) can be calculated by
motor parameter setting (group 02).

. . Motor leakage inductance (02-17) + motor mutual inductance (02-18)
Electrical time constant T2 =

Motor leakage resistance

4-156




(4) Set the pre-excitation time (07-37) based on the electrical time constant T2

07- 38 Pre-excitation level

Range [50~200]1 %

(1) Use the pre-excitation initial level (07-38) to provide a higher excitation current during the
pre-excitation time (07-37), which will increase the speed and stability for motors.

(2) Inorder to quickly magnetize the motor, reduce the pre-excitation time (07-37) and set the

pre-excitation level (07-38) to a high level.

(3) If07-38is set greater than 100%, providing a high excitation current during the pre-excitation
time (07-37), motor’'s magnetization time is shorted. When the setting reaches 200%,
magnetization is reduced by roughly half.

(4) A high pre-excitation level (07-15) might result in excessive motor sound during pre-excitation.

(5) When the flux reaches 100%, pre-excitation current reverts back to 100% and pre-excitation is
completed, refer figure 4.3.62 -

Run
command |
t

Magnetic
fiux and | Excitation current
Excitaon & ¥ __ _________
current Pre-excitation initial level (07-38)
100% [~~~ F>>1T" """~~~ ————— Magnetic flux
|
| ot
I Ll
A ' |
! |
Motor speed | I
! |
! |
! |
| t

Pre-excitation time

Figure 4.3.62 Pre-excitation operation

07- 39 Short-Circuit Braking Time of PM Motor Speed Search Function
Range {0.00~100.00] Sec
07- 40 DC injection Braking Time of PM Motor Speed Search Function
Range [0.00~100.00] Sec

> If the motor speed lower than inverter control speed, inverter can stop the motor by parameter
07-39 and 07-40 and restart. If the motor speed higher than inverter control speed, inverter will
be started by actual speed, no matter the setting value of parameter 07-39 and 07-40.

07- 45 STP2 Function Selection

[0] : STP2isenabled

Range [1] : STP2is disabled

> If STP2 is enabled, when 00-02=1 and external operation signal is tripped, keypad will display
“Terminal STOP” error when stop command comes from keypad.

> If STP2 is disabled, when 00-02=1 and external operation signal is tripped, keypad will not
display “Terminal STOP” error when stop command comes from keypad.
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Group 08 Protection Parameters

08- 00 Stall prevention function
[xxx0b] : Stall prevention function is enabled during acceleration.
[xxx1b] : Stall prevention function is disabled during acceleration.
[xx0xb] : Stall prevention function is enabled during deceleration.
[xx1xb] : Stall prevention function is disabled during deceleration.
[xOxxb] : Stall prevention function is enabled during operation.

Range . L .
[x1xxb] : Stall prevention function is disabled during run.
[Oxxxb] : Stall prevention function during run is based on the first

acceleration time.
[1xxxb] : Stall prevention function during run is based on the second
acceleration time.

08- 01 Stall prevention level during acceleration

Range [20~200]1 %

08- 02 Stall prevention level during deceleration
200V: [330vV~410V]

Range
400V : [660V~820V]

08- 03 Stall prevention level during run

Range [30~200]1 %

08-21 Limit of stall prevention during acceleration

Range [1~100] %

08-22 Stall prevention detection time during run

Range [2~100] mSec

08- 40 Motor 2 Acceleration Stall Prevention Level

Range [20~200]1 %

08-41 Motor 2 Acceleration Stall Prevention Limit

Range [1~100] %

Note : Stall prevention function only can be set in V/F control mode.

»  Stall prevention during acceleration (08-00=xxx0b)

(1) Prevents the inverter from faulting (Overcurrent, Motor overload, Inverter overload) when
accelerating with heavy loads.

(2) When the inverter output current reaches the level set in parameter 08-01 minus 15% the
acceleration rate starts to decrease. When the inverter output current reaches the level set in
parameter 08-01 the motor stops accelerating.

(3) Reduce stall prevention level during acceleration (08-01) in case the motor stalls (when the
motor power is smaller than the inverter rating.

4-158




Please refer fig.4.3.67 for stall prevention during acceleration.

Inverter
output
current

Output
frequency

08-01

A

>

Stall prevention

Figure 4.3.67 Stall prevention during acceleration

(4) If the motor is used in the constant power (CH) region, the stall prevention level (08-01) is

automatically reduced to prevent the stall.
(5) Stall prevention level during acceleration (Constant horsepower)

Stall Prev.Lev.Acceleration (CH) =

(6)

Please refer figure 4.3.68

Stall preventior)

Stall prevention level in acceleration (08-01) x Fbase (01-12)

level during
acceleration

Output frequency

Parameter 08-21 is the stall prevention limit value in Constant Horsepower region.

<« 08-21

» Output

frequency

Constant Torque Region

(Constant Horsepower Region)

Figure 4.3.68 Stall prevention level and limit in acceleration

(7)

Motor2 Acceleration Stall Prevention Level (08-40) and Motor2 Acceleration Stall Prevention

Limit (08-41) are Used when 03-00~03-07=40 (Switching between Motor 1/Motor 2)

Stall prevention selection during deceleration (08-00=xx0xb)
Stall prevention during deceleration automatically increases the deceleration time according

based on the DC-bus voltage to prevent over-voltage during deceleration.

When the DC-bus voltage exceeds the stall prevention level deceleration will stop and the

inverter will wait for the DC-bus voltage to fall below the stall prevention level before

continuing deceleration
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Stall prevention level can be set by 08-02, see table 4.3.34 -

Table 4.3.34

Stall prevention level

Inverter model

08-02 default value

200V class

385VDC

400V class

770VDC

Please refer fig.4.3.69 for stall prevention during deceleration.

When external braking function is starting (braking resistor or braking module), stall prevention
during deceleration function (08-00 to xx1xb) is disabled.

Qutput
frequency

Deceleration time is extended to

/ prevent overvoltage.

t
4—,‘7 Deceleration time

Figure 4.3.69 Stall prevention selection in deceleration

»  Stall prevention selection during run (08-00=x0xxb)

(1) This function prevents the motor from stalling by automatically reducing the output
frequency during run.

(2) Ifthe inverter output current rises above the level set in parameter 08-03 for the time specified
in parameter 08-22, the inverter output frequency is automatically decreased following
deceleration time 1 (00-15) or deceleration time 2 (00-17).

(3) When the inverter output current falls below the level set in parameter (08-03) minus 2%,
normal operation continues and the output frequency increases to the frequency reference
using the acceleration time 1 or acceleration time 2. Refer to the following figure 4.3.70.

A
Load
> [
A /_\
08-03 2% (Hysteresis)
Inverter
output
current
> 1
Output 1
frequency
Deceleration time 1 (00-15)
e
Deceleration time 2 (00-17)
08-22 (Detection time) —>| «— t

Figure 4.3.70 Stall prevention selection during operation
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08- 05 Selection for motor overload protection (OL1)

[xxx0b] : Motor overload is disabled
[xxx1b] : Motor overload is enabled
[xx0xb] : Cold start of motor overload
[xx1xb] : Hot start of motor overload
[xOxxb] : Standard motor

[x1xxb] : Special motor

Range

[Oxxxb] : Reserved

[1xxxb] : Reserved

3)

(4)

(5)

Please set motor overload protection function by parameter 08-05 according to currently
motor.

Turn off the motor overload protection when using two or more motors connected to the
inverter (set 08-05=xxx0b), and provide external overload protection for each motor

With hot start enabled (08-05=xx1xb), motor overload protection occurs in 3 and a half minutes
when operating the motor at 150% of the motor rated current at an output frequency greater
than 60Hz.

When 08-05=x0xxb, overload protection function is based on 70% of the motor rated current
for an output frequency of 20Hz. If the output frequency is lower than 1Hz, the overload
protection function uses 40% of the motor rated current to determine an overload condition.
When 08-05=x1xxb, overload protection function is based on motor rated current for output
frequencies between 6 and 60Hz. If the output frequency is lower than 1Hz, the overload
protection function uses 83% of the motor rated current to determine an overload condition.
To use the built-in motor overload protection function parameter 02-01 (motor rated current)
has to match the motor rated current on the motor nameplate.

08- 06 Start-up mode of overload protection operation (OL1)

[0] : Stop output after overload protection

Range . . .
[1] : Continuous operation after overload protection.

» 08-06=0 : When the inverter detects a motor overload the inverter output is turned off and the
OL1 fault message will flash on the keypad. Press RESET button on the keypad or
activate the reset function through the multi-function inputs to reset the OL1 fault.

» 08-06=1 : When the inverter detects a motor overload the inverter will continue running and
the OL1 alarm message will flash on the keypad until the motor current falls within
the normal operating range.

08- 07 Over heat protection (Cooling fan control)
[0] : Auto (Depends on temperature)
[1] : Operate while in Run Mode

Range
[2] : Always Run
[3] : Stop Operation

08 - 38 Delay Time of Fan Off

Range [0 ~600]

»  Over heat protection (Cooling fan control) (08-07)

(1) When 08-07=0, the inverter start to run, when heat sink temperature is higher than setting

level, the fan start to run. If the temperature drops period higher than 08-38, the fan stop.
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When 08-07=1, The inverter is supplied by power, the fan start to run. If inverter stop to run
longer than 08-30, the fan start to stop.

When 08-07=2, The inverter is supplied by power, the fan start to run.

When 08-08=3, The fan will not run.

Note :
When 08-07=0, if inverter sto, but the heatsink terperature is still too high, the cooling fan will start
to run.

08- 08 Automatic voltage regulation (AVR)

[0] : AVRis enabled

R
ange [1] : AVRis disabled

Automatic voltage regulation stabilizes the motor voltage independent of fluctuation to the
input voltage.

When 08-08=0, automatic voltage regulation is active. It will limit the maximum output voltage.
When input three-phase voltage fluctuates and the voltage is smaller than the value of 01-14,
the output voltage will fluctuate with the fluctuation of input voltage.

When 08-08=1, automatic voltage regulation is not active, motor voltage follows the input
voltage fluctuation. When input three-phase voltage fluctuates, the output voltage won’t
fluctuate with the fluctuation of input voltage.

08- 09 Selection of input phase loss protection

[0] : Disable

R
ange [1] : Enable

When 08-09=0 : Input phase loss detection is disabled.

When 08-09=1 : Input phase loss detection is enabled.

Keypad shows "IPL input Phase Loss" (IPL), when an input phase loss is detected the inverter
output is turned off and the fault contact is activated.

The input phase loss detection is disabled when the output current is less than 30% of the
inverter rated current.

08- 10 Selection of output phase loss protection

[0] : Disable

Range [1] : Enable

When 08-10=0 : Output phase loss detection is disabled.

When 08-10=1 : Output phase loss detection is enabled.

Keypad shows "OPL Output Phase Loss" (OPL), when an output phase loss is detected and the
inverter output is turned off and the fault contact is activated.

The output phase loss detection is disabled when the output current is less than 10% of the
inverter rated current.

08-13 Selection of over-torque detection

[0] : Over-torque detection is disabled
Range [1] : Startto detect when reaching the set frequency

[2] : Start to detect when the operation is begun
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08- 14 Selection of over-torque action

[0] : Deceleration to stop when over-torque is detected.
Range (1] : Displays warning when over-torque is detected. Continue operation.
(2] : Coast to stop when over-torque is detected

08- 15 Level of over-torque detection
Range [0~300] %

08- 16 Time of over-torque detection
Range {0.0~10.0] Sec

» The over torque detection function monitor the inverter output current or motor torque and
can be used to detect increase in inverter current or motor torque. load).

> The low torque detection function monitor the inverter output current or motor torque and can
be used to detect a decrease in inverter current or motor torque

» The torque detection levels (08-15, 08-19) are based on the inverter rated output current (100%
= inverter rated output current)
(1) InV/F control mode, based on 100% rated output curent of inverter.
(2) InSLV mode, based on 100% rated torque of inverter.

» Over and low torque detection condition can be output to the multi-function digital outputs
(RLA-R1C, R2A-R2C) by setting parameters 03-11 to 03-12 to 12. Refer to figure 4.3.72

Figure 4.3.72 Over/Low torque detection for DI/DO terminals

Example for over torque detection :

Inverter output current
(or motor output torque) 10%
(hystersis width)

Detection level(08-15) i

/ f

Over-torque
detection
signal

— — e

08-16 08-16

Figure 4.3.73 for Over-torque detection operation

08- 23 Ground Fault (GF) selection

[0] : Disable

R
ange [1] : Enable

» When 08-23=0 : Ground fault function is disable
When 08-23=1 : Ground fault function is enable

> Ifthe inverter leakage current is greater than 50% of inverter rated current and the ground fault
function is enabled (08-23), the keypad will display a "GF Ground Fault" (GF), motor will coast to
a stop and fault contact is activated.
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08- 24 Operation Selection of External Fault

(0] : Deceleration to Stop
Range (1] : Coastto Stop
(2] : Continous Operation

>  When multi-function digital input terminal is set to 25 (the external fault) and this terminal
signal is triggered off, parameter 08-24 (Operation Selection of External Fault) can be selected
to stop it. The selection of stop modes is the same as 07-09.
08- 25 Detection Selection of External Fault
(0] :Immediately Detect when the Power is Supplied
Range . .
(1] : Start to Detect During Operation
> The reson for the detection of external faults is determined by parameter 08-25.

When 08-25=0, faults are immediately detected at power up.
When 08-25=1, fault are detected when the inverter is running.

08 - 35 Motor Overheat Fault Selection

[0) : Disable

[1] : Coastto Stop
[2] : Freeruntotop
[3] : Keep running

Range

08 - 36 PTC Input Filter Time Constant

Range [0.00 ~ 5.00]

08 -39 Delay Time of Motor Overheat Protection
Range [1~300] Sec

08 -42 PTC Protection Level

Range (01~100]1V

08 - 43 PTC Restart Level

Range (0.1~100]1V

08 -44 PTC Warning Level

Range (0.1 ~10.0]V

Motor Overheat Fault Selection :

>
>

1)

(4)

It executes motor overheat protection by the resistor (PTC) that built-in the motor.

The resistor (PTC) is between AI2 and GND and a divided resistor R ,as the pic 4.3.65(b)

When motor occurs overheating :

08-35 = 0 : Motor overheats fault function is off.

08-35 =1 : When the motor is overheating, it coasts to stop.

08-35 = 2 : When the motor is overheating, it free runs to stop

08-35 = 3 : When the motor is overheating, it keeps running until reach the value of 08-42
08-35=1 or 2, if the temperature is getting higher for the motor and Al2 voltage level is

higher than the value of 08-44, the display will show TOH4 Motor Overheatings and the motor
will stop by 08-35=1 or 2.

08-35=3, When the temperature is getting higher for the motor and AI2 voltage level is higher
than the value of 08-44, the display will show TOH3 Motor Temp Warning s but the motor
continues running. But AI2 voltage level is higher than the value of 08-42 and the time reach to
08-39, the motor free runs to stop.

When 08-35 = 1 or 2 or 3 - When the motor cools down and Al2 voltage level is lower the value
of 08-43, TOH4 Motor overheats will reset.
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(5) The resistor (PTC) conform the British Standards Institution :
When Tris 150 °Cin Class F and is 180°C in Class H
® Tr-5°C : Ri< 550Q) - put Rrin formula (1), the V value by calculation is the value of 08-43.
® Tr+5°C : Ri21330Q) - put Rrin formula (1), the V value by calculation is the value of 08-44.

(6) It gets reference value by using formula (1) even in the different spec of resistor (PTC).

Ve 1 10 % (Rerc // 200)
2 R + (Retc // 200)

(7) Please follow the rule of PTC protection function setting, prevent the error occors.
PTC restart level(08-43) > PTC warning level(08-44) > PTCprotection level(08-42)

. Class F Class H
Reﬁstapce (0) 1504 18047
1330 I / .
I |
! |
' [ Divider Resistor(R)
: (172K(0)
:
550 il o : PTC Thermistor
R I
11 |
L ” » Temperature
/I \ Tr Intemnal circuit
Tr-5 g Tr*s (b) PTC Thernistor
Tr: Temperature threshold value connections

(a) PTC Thermistor Characteristics

Figure 4.3.65 (a) PTC Thermistor Characteristics (b)PTC Thermistor Connections

Notes:

For PTC thermistor connections, JP3 switch needs to set V, 04-00 needs to ser 2 or 4.

08 - 48 Selection of Fire Mode

[0] : Disable

Range [1] :Enable

» When 08-48=0, Fire Mode is disabled.

When 08-48=1, Fire Mode is enabled.
> When fire mode is enabled, S6 will be defined to digital input of fire mode (03-0X=47).
When fire mode is enabled, inverter will become to fire mode. No matter inverter is running or
stopping, run and frequency command source will be covered by the setting of fire mode, keypad
display will show “ FIRE ", some of protect functions will be ignored, please refer the table 4.3.35,
inverter will not stop.
When fire mode (03-0X=47) and outour overload (03-0X=68) function is triggered, the other digital
inputs will be ignored, the parameters just can be read by communication or keypad display.
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08 - 49 Multi-Function Input Terminal Status of Fire Mode

[0] : Reset after Power Off

Range [1] : Reset after Terminal Removed

> When 08-49=0, pelase disconnect the power first, remove external trigger signal and then
connect the power.

» When 08-49=1, no need to disconnect the power, inverter will become to normal mode, run
and frequency will reture to original setting.

Notes:

Fire Mode function does not support PUMP fumction.

0x2521H [Fault Description
4 OH1 (Heat sink over heat)
5 OL1 (Motor overload)
6 OL2 (Inverter overload)
7 OT (Over torque)
25 FB (PID feedback signal error)
26 Keypad Removed

28 CE (Communication error)
46 OH4 (Motor over heat)
49 MtrSw (DI Motor Switch Fault)

58 PF(Protection error)

Table 4.3.35 These functions will be ignoed when fire mode is triggered

! Danger :

Fire mode:
The drive will run at full speed either in forward or reverse direction and ignore all software
protections until any one of the hardware protection is triggered or drive is damaged to achieve the

requirement of smoke extraction and reduce the hazard to humans.

08 - 50 Multi-Function Terminal Status of Fire Mode

[xxx0b] : S6 A Contact

Range [xxx1b] : S6 B Contact

> Each bit of 08-50 presents an input:
08-50= 0 0 0 0 O :Normalopen
s6 1 : Normal close
Notes:
Please set 08-40=0 (fire mode disabled) before setting normal open or normal close contact.

Failure to comply may cause death or serious injury.
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08 - 51 Motor Speed Setting Source of Fire Mode

[0] : Fire Mode Speed (08-52)
Range (1] : PID Control
[2] : AI2

> When 08-51=0, motor speed setting will follow 08-52. If the value of 08-52 is 100%, inverter
output frequency will follow the value of 01-02.

> When 08-51=1, motor speed setting will follow PID control; when fire mode is enabled, PID
control will base on 10-47/10-48/10-49 (please refer the setting value of group 10)

> When 08-51=2, frequency reference will become to 4-20mA (default setting of 04-00)

08 - 53 PID Detection Level of Fire Mode

Range [0~100] %

> When 08-51=1, PID feedback loss detection function will be opened automatically.

08 - 54 Delay Time of Fire Mode PID Loss

Range [0.0~10.0] Sec

» When fire mode is enabled, if 08-51=1 and then PID feedback, inverter will be stopped after
the setting value of 08-54.

08 - 55 PID Feedback Loss Detection Selection of Fire Mode

(0] : Keep Running
Range [1] : Fire Mode Speed(08-52)
[2] : Max. Output Frequency of Motor 1 (01-02)

» When 08-51=0, output frequency will be fixed on current frequency.
» When 08-51=1, output frequency will be based on the setting value of parameter 08-52.
> When 08-51=2, output frequency will be based on the setting value of parameter 01-02.

When PID feedback value less than 08-53 and then longer than 08-54, inverter will keep running,
but the frequency reference will be switched to 08-55, output frequency will not less than the
setting value of 08-52.

Feedback ,
Value

08-53

FBL
detection

t1

08-54 08-54

Fig 4.3.75 PID feedback loss detection
Notes:
If there is no any feedback signal and then feedback loss level also be set to 0%, feedback loss
detection function will not be triggered.

4-167




08 - 56 Detection Level of Fire Mode AI2 Signal

Range [0~100] %

08 - 57 Delay Time of Fire Mode AI2 Signal Loss

Range [0.0~10.0] Sec

08 - 58 Selection of Fire Mode AI2 Signal Loss
[0] : Keep Running

Range [1] : Fire Mode Speed(08-52)

[2] : Max. Output Frequency of Motor 1 (01-02)

> When 08-51=2 (AI2), inverter will trigger AI2 feedback loss detection function automatically.
Selection of Fire Mode AI2 Signal Loss (08-58) :
» When 08-51=0, output frequency will be fixed on current frequency.

> When 08-51=1, output frequency will be based on the setting value of parameter 08-52.
» When 08-51=2, output frequency will be based on the setting value of parameter 01-02.

If AI2 signal is less than the setting value of 08-56 in 360ms, and the time longer than setting value
of 08-57, the frequency reference will be considered to loss.

Analog signal will compare with the previous value at 360ms, if inverter ensure the frequency
reference already loss, frequency reference will base on the value of 08-58.

' By Al2 setting / By 08-58 setting
Frequency

Command 08-56

360ms

Al2 Signal Loss
Detection 08-57

Fig 4.3.76 AI2 frequency reference loss

08 - 59

Fire Mode Motor Direction

Range

[0] : Forward
[1] :Reverse

> When fire mode is enabled, motor direction will base on the setting of 08-59.

08 - 60

Fire Mode Password

Range

{00000 ~ 65534]

> When fire mode is enabled, use can set password in parameter 08-60, please refer the

process of parameter 13-07.

> In order to prevent the parameters of fire mode being modified, keypad display will just
show the related parameters of fire mode when fire mode is enabled. (Parameter
08-48~08-60 will be read only).

> Parameter 08-60(password of fire mode) and 13-07(parameter password), only one
parameter can be allowed to set at the same time.
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Group 09 Communication Parameters

09- 00 INV Communication Station Address
Range [1~254]
09- 01 Communication Mode Selection
Range (0] : MODBUS
[1] : BACNet
09- 02 Baud Rate Setting (bps)
(2] :4800
Range (3] :9600
(4] :19200
(5] :38400
09- 03 Stop Bit Selection
(0] :1stop bit
Range (1] : 2stop bits
09- 04 Parity Selection
[0] : No Parity
Range (1] : Even bit
(2] : Odd bit
09- 05 Communication Data Bit Selection
Range (0] :8 Bit Data
(1] :7BitData
09- 06 Communication Error Detection Time
Range [0.0~25.5] Sec
09- 07 Fault Stop Selection
[0] : Deceleration to stop based on deceleration time 1
Range [1] : Coast to stop when communication fault occurs
[2] : Deceleration to stop based on deceleration time 2
[3] : Keep operating when communication fault occurs
09- 08 Comm. Fault Tolerance Count
Range (1~20]
09- 09 Waiting Time
Range [5~65] mSec
09- 10 BACNET Device Instance Number
Range 1~254

» The Modbus communication port RJ45 and TM2 terminal (S+, S-) can be used to monitor,

control, program and trouble-shoot the inverter.

» Modbus communication can perform the following operations, independent of the frequency
command selection (00-05) setting and Operation command selection (00-02) setting.

(1) Monitoring the status from controller.

(2) Please do not write and read the parameters by communication very often because the

EEPROM component will be damaged.
(3) Control multi-function inputs.

Note :

When 09-01=0 (MODBUS), it can identify the communication format for ASCII and RTU. If the
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controller uses RTU format, it can not support communication data bit of 7 bit data. (09-05=1).

Modbus (RS-485) communication specification :

Items Specifications
Interface RS-485
Communication period Asynchronous (start - stop synchronization).

Baud rate : 4800, 9600, 19200 and 38400 bps.
Data Length : 8 bits (Fixed).

Parity : options of none, even and odd bit.

For even and odd selection stop bit is fixed at 1 bit.
Communication protocol Modbus (included RTU mode and ASCII mode).

Communication parameters

Number of inverters Maximum 31 units.

Please refer the detail instruction to “Appendix 3-Modbus”.

» Commnuication wiring and setup
1) Turn off power supply and connect communication lines of the controller to the inverter (RJ45).
2) Turn power on.

3) Set the required communication parameters (09-00) via the keypad.
4) Turn off power to the inverter and wait until keypad is completely off.
5) Turn power on again.

(
(
(
(
(
(6) Start communication between controller and inverter.

> Modbus (485) communication architecture

(1) Modbus communication configuration uses a master controller (PC, PLC), communicating to a
maximum of 31 inverters.

(2) The master controller is directly connected to the inverter via the RS-485 interface. If the master
controller has a RS-232, a converter must be installed to convert signals to RS-485 to connect
the master controller to the inverter.

A maximum 31 inverters can be connected to a network, following the Modbus communication
standard. Communication parameters as follows :

> Inverter station addresses(09-00)
Setting range is 1-31.

> RS-485 Communication baud rate setting(09-02)
09-02= 2 : 4800 bps (bit/second)

09-02= 3 : 9600 bps

09-02=4 : 19200 bps

09-02=5 : 38400 bps

> Stop bit selection(09-03, 09-04)
09-03=0 : 1 stop bit

09-03=1: 2 stop bits

09-04= 0 : No parity.

09-04=1: even parity

09-04= 2 : odd parity.
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> Communication Data Bit Selection(09-05)
09-05= 0 : 8 bits data
09-06=1 : 7 bits data

> RS-485 communication error detection time(09-06)

> Stop selection of RS-485 communication failure(09-07)

09-07= 0 : Deceleration to stop by deceleration time (00-15)

09-07=1 : Coast to stop

09-07= 2 : Deceleration to stop using the deceleration time of 00-26 (emergency stop time)
09-07= 3 : Keep running(warning message only, press the stop button to stop operation)

» Communication fault tolerance count(09-08)
When the number of communication errors exceeds the value set in parameter 09-08 the inverter
will display the communication fault alarm.

> 09-09 : Wait time of inverter transmission

Sets the inverter response delay time. This is the time between the controller message and the start
of the inverter response message. Refer to figure 4.3.76. Set the controller receive time-out to a
greater value than the wait time parameter (09-09).

Master? Inverter Inverter? Master
Commnd Message Response Message t
L 09-09 setting
24 bits long

Figure 4.3.76 Communication message timing
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Group 10 PID Parameters

10- 00 PID target value source setting

(0] : Keypad given

(1] : Allgiven

Range (2] : Al2 given

(3] : Communication given
(4] : Use 10-02 setting

> When 10-00=0
Keypad can adjust the PID target value.

> When 10-00=1or 2

The source of signal is proportional to be corresponding to PID target via analog input terminal.
For example :

0~10V is corresponding to 0~100% target value, when being given 2V, 20% is obtained.

> When 10-00=3,
PID target value is communication input.
00-05=5, 10-03=0001, communication address 0X2502 (communication frequency).

> When 10-00=4,

(1) For general purpose of PID setting, set 10-00=4 to set the PID target value by 10-02.

(2) 10-02(PID target value) is set at percentage and PID setting is at main screen monitor (12-38).

(3) Maximum target value is set by parameter 10-33 (PID feedback maximum value), the decimals
is determined by parameter10-34 (PID decimal width), and the unit is set by parameter 10-35
(PID unit).

Example :

Set 10-33=999, 10-34=1, 10-35=3, and set 10-02 to 10%. Then 9.9PSI is displayed at the main

screen monitor (12-38) and can be modified at this monitor. Maximum value is 99.9 PSI (limited to

the setting value of parameter 10-33).

10- 01 PID feedback value source setting

[0] : Keypad given

(1] : All given

(2] : AI2 given

[3] : Communication given

Range

Note : Parameter 10-00 and 10-01 cannot be set to the same source. If both parameters are set to
the same source the keypad will show a SEO5 alarm.

10- 02 PID target value

Range [0.00~100.00] %

10- 03 PID control mode

[xxx0b] : PID disable

[xxx1b] : PID enable

[xx0xb] : PID positive characteristic
[xx1xb] : PID negative characteristic
[xOxxb] : PID error value of D control
[x1xxb] : PID feedback value of D control

Range
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[Oxxxb] : PID output
[1xxxb] : PID output + Frequency Command

>

PID target value source setting (10-00)/PID feedback value source setting(10-01).

Please confirm parameter 04-00 conform the need (0~10V or 4~20maA), if AI2 as PID target or PID
feedback. And switch SW2 from control board to the input type (V orI), please refer to wiring
diagram for more detail.

>

PID control mode (10-03)

(1) When 10-03= xxx1b : PID is enabled,

LCD keypad will be switched automatically (16-00) and main screen monitoring displays PID
target value (12-38). Sub-screen monitoring 1 (16-01) displays PID feedback value (12-39) and
sub-screen monitoring 2 (16-02) displays frequency output (12-17). If PID is disabled, the
keypad will switch automatically to frequency command setting as the main page.

(2) When 10-03= xx1xb : PID output is reverse.

PID output is chosen to reverse, and if PID input is negative, the output frequency of PID will
gain. On the contrary, PID output is chosen to forward, and if PID input is negative, the output
frequency of PID will decrease.

(3) When 10-03= 0Oxxxb : PID output corresponds 100% to the frequency of 01-02.

When 10-03=1xxxxb, PID output + frequency command, it will cumulate the output percentage
of frequency command, (corresponding to 01-02 main frequency main frequency command set
by parameter 00-05/ 00-06) at the beginning of running and then start PID control.

10- 04 Feedback gain

Range [0.01~10.00]

10- 05 Proportional gain (P)

Range [0.00~10.00]

10- 06 Integral time (I)

Range [0.0~100.0] Sec

10- 07 Differential time (D)

Range [0.00~10.00] Sec

10- 09 PID bias

Range [-100~100] %

10-14 PID integral limit

Range [0.0~100.0] %

10-23 PID limit

Range [0.00~100.0]1 %

10-24 PID output gain

Range [0.0~25.0]

10-25 PID reversal output selection
[0] : Do not allow the reversal output

Range
[1] : Allow the reversal output

10-26 PID target acceleration / deceleration time

Range [0.0~25.5] Sec
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»  PID Adjustments

P control :

The error signal (deviation) between the input command (set value) and the actual control value
(feedback). This error signal or deviation is amplified by the proportional gain (P) to control the
offset between the set value and the feedback value.

I control :

The output of this control is the integral of the error signal (difference between set value and
feedback value) and is used to minimize the offset signal that is left over from the gain control.
When the integral time (I) is increased, the system response becomes slower

D control :

This control is the inverse from integral control and tries to guess the behavior of the error signal by
multiplying the error with the differential time. The result is added to the PID input. Differential
control slows down the PID controller response and may reduce system oscillation.

Note :
Most applications that PID control (fan and pump) do not require differential control.

DeviationT > ¢
PID Control
| Control
Control
P Control

>

Figure 4.3.77 PID Control

»  PID Control Type, the inverter offers two type of PID control.

(1) PID control with differential feedback(10-03=x1xxb)

Make sure to adjust the PID parameters without causing system instability. Refer to 4.3.78
for PID control for feedback value differential.

+
Set *

value i P CT + Control

O

Feedback

Figure 4.3.78 PID control for feedback differential value
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(2) Basic PID control(10-03=x0xxb)
This is the basic type of PID control. Refer to the figure 4.3.79.

S
j
— |

.. D

Control

Set + 0
valie _ P

Feedback

Figure 4.3.79 Basic PID control

>  PID Setup:
Enable PID control by parameter 10-03, PID target value (10-00) and PID feedback value (10-01).

(1) Select PID trget value : PID target value selection(10-00)
10-00=0 : Keypad given

10-00=1 : Analog Al1 given (default)

10-00=2 : Analog AI2 given

10-00=3 : Communication given

10-00=4 : 10-02 given

(2) Select PID feedback vale : PID feedback value selection(10-01)
10-01= 0 : Keypad given

10-01=1: Analog All given

10-02= 2 : Analog AI2 given

10-03= 3 : Communication given

Keypad display (C

—
?
S
3
If
<)

[ = ]

Communication (C PID setting point
10-00=3
ON
ITarget
10-02 settin s o 10-26
PID target
Keypad display g O——— SFS
10-01=0
10-01=1
PID feedback display
10-01=2
[ ¢ g
10-01=3

Figure 4.3.80 PID input selection

All
AI2
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>  PID Control Setting
PID control block disgram, the following figure shows PID control block diagram.

I
10-03=1xxxb iPID‘OFF :

+ N

+200% Limit + 10-25=0 +109%

N
10-03=0xxxb >

PID Output

PID=0N

10-03=xx1xb +109%

10-25=1

109%

PID=OFF

1.10-03=0 (PID disabled)
2. Dring JOG mode

3. Multi-function digital input (03-00~03-05=29)

|Frequency
| reference

10-00=0

Keypad displa

10-23

00%
10-10
_100% Primary delay

(PID Limit)

10-14

7|

10-00=1
All

| Target
value

10-00=2 100%
A2

(I-Limit)
10-03=x0xxb

10-00=3

. PID input ~ Integral reset
O (Deviation) $ 10-03=x1xxb (Using Multi-function
digital input)

10-00=4
10-02

10-03=x1xxb

Figure 4.3.81 PID control block diagram

Y

PID Tunning, use the following procedures to start PID control
1) Enable PID control
® Set 10-03 to a value greater than "xxx0b").
® Increase the proportional gain (10-05) to the highest value possible without causing the
system to become unstable.

® Decrease the integral time (10-06) to the lowest value possible without causing the system
to become unstable.

® Increase the differential time (10-07) to the highest value possible without causing the
system to become unstable.

2) The PID control serves to maintain a given process within certain limits whether it is pressure,
flow etc. To do this the feedback signal is compared to the set value and the difference
becomes the error signal for the PID control.

3) PID output polarity can be selected with parameter 10-03 (setting = xx0xb: PID output forward,
setting = xx1xb: PID output reversal). When PID output is chosen to reverse, and if PID input is
negative, the output frequency of PID will gain. On the contrary, PID output is chosen to
forward, and if PID input is minus, the output frequency of PID will decrease.

4) PID feedback value can be adjusted using parameter 10-04 (PID feedback gain) as well as with

the analog input gain and bias for terminal Al or Al2.10-14 (Integral Limit) Used to limit the

integral output to prevent motor stall or damage to the system in case of a rapid change in the
feedback signal. Reduce the value of 10-14 to increase the inverter response.

—~

—~

—~~

—~

Y

PID Bias (10-09)
Used to adjust the offset of the PID control. The offset value is added to the frequency reference as
compensation. Use parameter 10-24 (PID output gain) to control the amount of compensation.
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> PID Limit(10-23)
Used to limit the output of the PID control. Maximum output frequency is 100%.

»  PID Output gain(10-24)
Used to adjust the compensation. Use parameter 10-24 to adjust the compensation to output
frequency.

»  PID reversal output selection(10-25)
In case the PID control output value goes negative, parameter 10-25 (PID reversal output selection)
can be used to reverse the motor direction.

> PID target acceleration/deceleration time(10-26)

Sets the PID target value acceleration and deceleration ramp time. The acceleration/deceleration
time is set to 00-14~17 and 00-21~24. Reduce the acceleration/deceleration time in case load
resonance or system instability is encountered.

»  PID Fine Tunning

All PID control parameters are related to each other and require 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 the system is stable using the smallest
possible control change.

(2) The integral (I) reduces the system stability which is similar to increasing the gain. Adjust the
integral time so that the highest possible proportional gain value can be used without affecting
the system stability. An increase in the integral time reduces system response.

(3) Adjust the differential time if necessary to reduce overshoot on startup. The acceleration/
deceleration time can also be used for the same purpose.

»  Fine-tuning PID control parameters :
(1) Reduce overshoot

Ouptut Before
A

After In case overshoot occurs, reduce the derivative
time (D) and increase the integral time (I).

(2) Stabilize PID control
Output e After

A

To quickly stabilize the PID control, reduce the
Before integral time (I) and increase the differential
time (D) in case overshoot occurs.

v
~
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(3) Reduce long-period oscillation

Output Before

After Adjust the integral time (I) in case of
long-periodical system oscillation.

> t
(4) Reduce short-period oscillation
Ou tput Before
”””””””””” TS Adjusting the differential time (D) and
proportional (P) gain when experiencing
After short-periodical oscillation.
L
10-11 PID feedback loss detection selection
[0] : Disable
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

The PID control function provides closed-loop system control. In case PID feedback is lost, the
inverter output frequency may be increase to the maximum output frequency.

» 10-11=1: Warning

A feedback loss condition is detected when the PID feedback value falls below the value set in
parameter 10-12 (PID feedback loss detection level) for the time set in parameter 10-13 (PID
feedback loss detection time). PID feedback loss warning message "Fb" will be displayed on the
keypad and the inverter will continue to operate.

> 10-11=2: Fault

A feedback loss condition is detected when the PID feedback value falls below the value set in
parameter 10-12 (PID feedback loss detection level) for the time set in parameter 10-13 (PID
feedback loss detection time). PID feedback loss fault message "Pb" will be displayed on the keypad,
the inverter stops and the fault contact is activated. Refer to figure 4.3.82
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Feedback ,

value
10-12
>t
FBL
Detection
> !
t1 )
10-13 1013
Figure 4.3.82 PID feedback loss detction
10-15 Integral Value Resets to Zero when Feedback Signal Equals the Target Value
(0] : Disable
Range (1] :1Sec
[30] :30Sec(Range : 0 ~ 30 Sec)

When 10-15=0, As PID feedback reaches the set point, the integrator will not be reset to 0.
When 10-15#0, As PID feedback value reaches the set point, reset to the setting value of 10-15
and inverter stops. The inverter will run again when the feedback value differs from the set

point value.
10-16 Allowable Integration Error Margin (Unit) (1 Unit = 1/8192)
Range (0~100] %
Restart the tolerance after the integrator reset to 0.
10-17 Start frequency of PID sleep
Range [0.00~599.00] Hz
10-18 Delay time of PID sleep
Range [0.0~255.5] Sec
10-19 Frequency of PID wakeup
Range [0.00~599.00] Hz
10-20 Delay time of PID wakeup
Range {0.0~255.5] Sec
10-29 PID sleep selection
(0] : Disable
Range (1] : Enable
(2] : Setby DI
10-40 Selection of PID Sleep Compensation Frequency
Range (0] : Disable
(1] : Enbale
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Refer to figure 4.3.83 (a), (b) and (c) for PID sleep/wakeup operation :

Soft Start
Target Frequency Reference $p||3=o|:|: ”
Value + 10-40=0 PID ~ Output
© ? m O © Sleep/Wakeup Frequency
- S i PID=ON t Fout
(Frequency) function N (Fout)
O 10-40=1
Feedback PID
Sleep
Value .
Compensation/w
akeup function

= 10-29= 0
i 10-29=1 or 2

Figure 4.3.83 (a) PID control block diagram

Output
Frequency
A

Frequency Reference

|
Wakeup \ A : \ Output
Frequency K+ utpu

(10-19) : Frequency

l

|

Sleep :

Frequency T

1

|
|
|
|
}
(10-17) | !
Fminf i NS 4‘77 .
(01-08) A » t

o
Sleep Delay Time Wakeup Delay Time
(10-18) (10-20)

Figure 4.3.83 (b) Timing diagram PID sleep / wakeup

Output
Frequency

Frequency Reference \/
Wakeup \ / \
Frequency A\ﬁ\ Output
(10-19) } Frequency
|
Sleep }
Frequency I
]
|
|
1

(10-17) v
Fmin t
¥ |
(01-08) <>
Sleep Delay Time  Wakeup Delay Time
(10-18) (10-20)

Figure 4.3.83 (c) Timing diagram of PID sleep compensation/ wakeup

> 10-40=0, refer to Figure 4.3.83(b)

The PID sleep timer is enabled when the output frequency (Fout) falls below the PID sleep frequency
(10-17). When the sleep timer reaches the set PID sleep delay time (10-18) the inverter will
decelerate to a stop and enter the sleep mode.

» 10-40=1, refer to Figure 4.3.83(c)

When output frequency (Fout) is lower than PID sleep frequency set by 10-17, Timer of PID sleep
mode will run and the output frequency changes with the reference frequency (Fref) until it reaches
the minimum output frequency (Fmin) set by 01-08. When the PID sleep delay time (10-18) is
completed, the motor will run gradually to the PID sleep frequency set by 10-17.
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While sleep mode is active and the motor has stopped, the internal PID control is still in operating.
When the reference frequency increases and exceeds the wakeup frequency parameter 10-19 for
the time specified in the wakeup delay time parameter 10-20, the inverter will restart and the output
frequency will ramp up to the reference frequency.

Example :

(1) When wakeup frequency less than sleep frequency, inverter starts by the sleep frequency and
sleeps depending on sleep frequency.

(2) When wakeup frequency greater than sleep frequency, inverter starts by the wakeup frequency
and sleeps depending on sleep frequency.

> Parameter 10-00 and 10-01 can not be set to the same source. If both parameters are set to the
same source the keypad will show a “ SEO5 ” alarm.
» When 10-29=1 or 2 and then 10-25=1, inverter will show a “ SEO5 ” alarm.
When 10-29=1 or 2, and then set 10-03=1xxxb, inverter will show a “ SEO5 ” alarm.
» When 10-29= 0 : PID sleep function is disabled.
When 10-29= 1 : PID sleep operation is based on parameter 10-17 and 10-18.
When 10-29= 2 : PID sleep function is started by multi-function digital input terminal.

10-27 PID Feedback Display Bias

Range [0~9999]

\4

PID feedback value bias can be monitored by parameter 10-27 (PID feedback bias display).
Example : The feedback signal of 0-10V / 4-20mA is a pressure transducer.

Y

Refer to the figure 4.3.84 for displaying the unit conversion.

Display unit
A
10-28 Examplel
Feedback signal
ovV= 0%= 1.0PSI
10V = 100% = 20.0 PSI
Parameter setting
10-27=1.0
(0% feedback value)
10-27
P Feedback
ov 10V signal
(4mA) (20mA)

Figure 4.3.84 Feedback signal scaling

Example :

Feedbacl signal : 0V=0%=1.0 PSI - 10V=100%=20.0 PSI

Parameter setting : 10-27=10 (0% feedback value)
10-33=200 (100% feedback value)
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10-30 Upper Limit of PID Target
Range [0~100] %
10-31 Lower Limit of PID Target
Range [0~100] %

> Target value of PID will be limited to the range of upper & lower limit of PID target.

10- 33 Maximum Value of PID Feedback
Range [1~100001]

10- 34 PID Decimal Width

Range [0~4]

10- 35 PID Unit

Range [0~23]

> When 10-33 (the maximum value of PID feedback) is active, it will become 100% the
corresponding value of 10-02.

» Parameter 10-34 (PID decimal width) is used for rounding up setting.
For example : set 10-34=1, it displays XXX.X; set 10-34=2, it displays XX.XX.

» Parameter 10-35 (PID unit) is selected depending on user’s needs.

Note : When user switches PID in LED keypad, 10-33 is required to be lower than 1000 and 10-34=1,
otherwise the keypad will show a “SE05” alarm (PID setting error).

10- 39 Output Frequency Setting of PID Disconnection

Range [0.00~599.00] Hz

» When PID feedback disconnection is in alarm, frequency command output depends on the
setting value of 10-39. If the warning is lifted, PID control is restored.

10- 47 Proportioanl Gain (P) of Fire Mode
Range {0.00~10.00]

10- 48 Integral Time (I) of Fire Mode
Range [0.0~100.0] Sec

10- 49 Differential Time (D) of Fire Mode
Range [0.00~10.00] Sec

>  PID functions of ire mode, please refer to parameter group 08.

4-182




Group 11 Auxiliary Parameters

11-00 Direction Lock Selection

[0] : Allow forward and reverse rotation
Range [1] : Only allow forward rotation

[2] : Only allow reverse rotation

>  If motor operation direction is set to 1 or 2, the motor can only operate in that specific
direction. Run commands in the opposite direction are not accepted.

»  Forward or reverse commands can be issued via the control terminals or keypad.

>  Parameter 11-00 can be used in fan and pump application where reverse rotation is prohibited.

11-01 Carrier frequency

Range [(1~16] kHz

(1) Setting range from 1 to 16 represents kHz.
(2) Setting range is determined by the inverter rating (13-00) and HD/ND mode (00-27).

A low carrier frequency decreases RFI, EMI interference and motor leakage current. Please refer to
the carrier frequency table 4.3.35

Table 4.3.35 Carrier frequency settings

Carrier Frequency 1kHz 6kHz 10kHz 16kHz
Motor noise High = --m-ememeeeeoeeeeeee Low
O'utFJut curr.ent waveform Bad e Good e Bad
(similar to sinusoidal wave)

Noise interference 0 e — High
Leakage current LOW  —mmmmmmmmcmcmccmcee High
Heat loss LOW  —mmmmmmmmmmmommmemmee High

A\

Refer to section 3 inverter derating based on carrier frequency.

> Alow carrier frequency increases motor noise but reduces motor losses and temperature.

> If cable length between the inverter and the motor is too long, the high-frequency leakage
current will cause an increase in inverter output current, which might affect peripheral devices.

Adjust the carrier frequency to avoid this as shown in table 4.3.36.

Table 4.3.36 Cable length and carrier frequency

Wire length < 30m <50m <100m >100m
(<98ft) (<164ft) (<328ft) (>328ft)
Carrier frequency | Max value 16kHz | Max value 10kHz | Max value 5kHz | Max value 2kHz
(11-01 value) (11-01=16kHz) (11-01=10kHz) (11-01=5kHz) (11-01=2kHz)

> Reduce the carrier frequency if the torque does not match the speed.
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11-02

Soft PWM Function Selection

Range

[0] : Disable
[1] : Soft PWM

» 11-02=1: Soft PWM

Soft PWM control can improve the metal noise produced by the motor, more comfortable for the
human ear. At the same time, Soft PWM also limits RFI noise to a minimum level. The default setting
of Soft PWM control is disabled. The maximum carrier frequency of soft PWM mode is 8kHz.

11-03 Automatic Carrier Lowering Selection
Range (0] : Disable
g (1] : Enable

If inverter detects overheating situation, carrier will be reduce automatically. When overheating

situation is removed, carrier will back to the value of 11-01.

» When 11-03=0, carrier frequency operation will be set by 11-01.

> When 11-03=1, carrier frequency is automatically lowered when the inverter temperature is
higher than the setting value, to reduce the heat loss and avoid the over-heat trip of inverter.

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

> The S curve function for acceleration / deceleration is used to reduce mechanical impact caused
by the load during momentary starting and stopping of the inverter. To use the S curve
function set the time for acceleration start point (11-04), acceleration end point (11-05),
deceleration start point (11-06) and deceleration end point (11-07). Refer to figure 4.3.85.

Run OFF
Command —__________O_N ___________ —>t
Output A
Frequency

S2
(:_\\
11-05
S
(=
~_[ - t
11-04 o

Figure 4.3.85 S curve characteristic

> Total acceleration and deceleration time when S curve is used :

Acceleration time = Acceleration time 1 (or 2) +

Deceleration time = Deceleration time 1(or 2) +

(11-04) + (11-05)
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

Range [0.0~599.0] Hz
11-11 Jump Frequency Width
Range [0.0~30.0] Hz

> These parameters allow “jumping over” of certain frequencies that can cause unstable
operation due to resonance within certain applications.

> Prohibit any operation within the jump frequency range. During acceleration and deceleration
the frequency is continuous without skipping the jump frequency.

» Toenable jump frequency 1 -3 (11-08 — 11-10) set the frequency to a value greater than 0.0Hz.

Use the jump frequency width (11-11) to create a jump frequency range.

> Referto figure 4.3.86

Y

A
Output
Frequency

Frequency
Reference

Figure 4.3.86 Jump frequency operation

>  Set parameter 04-05 (AI2 function selection) to 9 (frequency jump setting 4) to control
the jump frequency via analog input AI2. Refer to figure 4.3.48.

»  When jump frequency overlap the sum of the overlapped jump frequencies will be
used as the jump frequency range. Refer to figure 4.3.87 -

Output
Frequency

Actual jump width

Jump 2 Jump 1 Frequency
Reference

Figure 4.3.87 Jump frequency overlap

11-12 Manual Energy Saving Gain (VF)
Range [0~100] %

11-18 Manual Energy Saving Frequency
Range [0.0~599.0] Hz

> To enable manual energy savings to one of the digital input (03-00 to 03-05=20) to 20.
> Manual energy savings reduces the output voltage for the purpose of saving energy
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» Manual energy saving gain (11-12)

(1) When manual energy savings is enabled, output voltage of inverter will be determined by
parameter 11-12, output voltage is percentage gain times the V/F voltage.

(2) Manual energy saving control uses the voltage recovery time (07-23) to change the output
voltage.

» Manual energy saving frequency (11-18)
Setting parameter 11-18 manual energy savings frequency to 0.0 Hz disables the manual energy
savings frequency activation function. Refer to figure 4.3.88

Run command | OFF | oN

Manual energy
saving command OFF ON

Output frequenc
utputirequency Frequency reference 2 11-18

/T’Voltage change rated = 07-23 (voltage recovery time)

Output voltage

V/F pattern (01-02 to 01-09) x (11-12)

Figure 4.3.88 Manual energy saving operation

11- 14 OV Prevention Level
Range 230V : [200~400]1 V
400V : [400~800] V
11-17 Acceleration/Deceleration Gain
Range [0.1~10.0]

» Parameter setting :

(1) If “OV” alarm still happened when 11-40=3, please increase the value of 11-17 in 0.1 unit.
(2) If the setting value of 11-17 is not suitable, the ripple of speed and current will be higher.
(11-14 is the target voltage of over-voltage prevention mode 3, it’s the voltage inhibition level.)

11- 28 Frequency Gain of Over Voltage Prevention 2
Range [1~200] %

11-33 DC Voltage Filter Rise Amount
Range (01~10.0] V

11- 34 DC Voltage Filter Fall Amount
Range (0.1~10.01 V

11- 35 DC Voltage Filter Deadband Level
Range [0.0~99.0] V

11- 36 Frequency gain of OV Prevention
Range {0.000~1.000]

11- 37 Frequency limit of OV Prevention
Range [0.00~599.00] Hz
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11- 38 Deceleration start voltage of OV prevention

230V : [200~400] V

R
ange 400V : [400~800] V

11- 39 Deceleration end voltage of OV Prevention

230V : [300~400] V

R
ange 400V : [600~800] V

11- 40 OV Prevention Selection

[0] : Disable

[1] : OV prevention Mode 1
[2] : OV prevention Mode 2
[3] : OV prevention Mode 3

Range

Over-voltage suppression is used for the application of likely causing to energy recharge.

Example :
There are two situations causing excessive energy to recharge the inverter in stamping application.

(1) When cam clutch is not engaged, the motor will accelerate and start flywheel. When motor
decelerates, the rotation speed will higher than motor speed owing to the large flywheel’s
inertia and then recharge the inverter.

(2) When cam clutch is engaged, the motor will start flywheel and compress the spring. When the
highest point of the cam moves beyond its center, the spring will release the power to the
flywheel and excessive energy output recharge the inverter.

Gear

fout box

fmotor
‘%@ MOtor

Inverter

Motoring : fout > fmotor
Overhauling : fout < fmotor

Figure 4.3.90 Stamping Operation

» Over-voltage prevention (OVP) function monitors the DC-bus voltage and adjusts the speed
reference, acceleration and deceleration rate, to prevent the inverter from tripping on an
overvoltage.

> When the speed reference is reduced, the motor will start to decelerate. When the inverter is
operating at a fixed output frequency and excessive regenerative energy back to the inverter is
detected, the inverter will accelerate the motor in order to reduce the DC-bus voltage. Refer to
figure 4.3.91.
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Output Frequency
After SFS

SFS
DC bus Fout

voltage Frequency i . Output
12-20 Reference requency
11-40=1o0r2
11 OVP
DC bus t b 11-37 accel /
voltage . decel | &7 %
DC bus filter —_— time
- 11-40 =2
11-33 11-36 Frequency
> 11-34 Gain Reference
11-35 Limit
OVP 2
accel / N 1 11-37
e =
OVP2
Gain

Figure 4391 OVP Operatrion

» When 11-40=1 : OV Prevention Mode 1

(1) DCvoltage filter is used to provide a stable reference value for determining the change in DC
voltage change during regenerative operation.
® Adjust the DC voltage filtering increase rate parameter 11-33 (DC Voltage Filter Rise

Amount). When the DC voltage exceeds 11-33 +11-35 (DC Voltage Filter Deadband Level),
the output of the filter will increase.

Adjust the DC voltage filtering decrease rate parameter 11-34 (DC Voltage Filter Fall
Amount). When the DC voltage exceeds 11-33 +11-35 (DC Voltage Filter Deadband Level),
the output of the filter will decrease.

Monitor the DC voltage filter output by 12-20 (DC voltage filter value).

Set the DC voltage filter decrease rate (11-34) to a greater value than the value of the DC
voltage filtering increase rate (11-33).

(2) When the inverter is operation at a fixed output frequency, the OVP function will monitor the
DC-bus voltage to detect regenerative operation

In case of a regenerative condition the inverter calculates the delta DC bus voltage value

and multiplies the value with parameter 11-36, the result is added to the frequency
reference accelerating the motor to prevent on an overvoltage condition.

When the regenerative energy decreases, the inverter output frequency will return to the

actual frequency reference. Deceleration rate is based on the DC voltage, as shown in

figure 4.3.92.
OVP
Deceleration’
Time
Tdec = 100
Tdec =20
. DC bus
700V 750V Voltage
OVP OVP
Deceleration Deceleration
Start (11-38) Stop (11-39)

Figure4.3.92 OVP deceleration time
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(3) When the inverter is stopped, the deceleration rate can be set with parameter 00-15(Tdecl). In
case the DC voltage is too high, the inverter will decelerate based on the OVP deceleration time
as shown in figure 4.3.92
® Set DC-bus voltage in parameter 11-38 (start voltage of OVP deceleration) and set OVP
deceleration rate in 00-22 (Tdec3).

® When the DC voltage reaches this level, it is necessary to decelerate rapidly in order to
prevent the delta DC voltage of becoming too large.

® When DC voltage reaches the setting of 11-39 (stop voltage of OVP deceleration), it will
decelerate based on the set value of 00-24 (Tdec4)

® Deceleration rate is linear based on the slope defined by the start point (11-38) and end
point (11-39).

(4) Parameter 11-40 can enable and disable the OVP function, when 11-40=1, some functions will
go back to default setting.

00-14(Taccl)=5.0 sec (Acceleration speed reference of higher DC voltage)

00-22(Tdec3)=20.0 sec (OVP deceleration lower setting point)

00-24(Tdec4)=100.0 sec (OVP deceleration higher setting point)

11-04=0.0 sec

11-05=0.0 sec (OVP S-curve function needs to disable)

11-06=0.0 sec

11-07=0.0 sec

When 11-40=2 : OV prevention Mode 2

The process of OV prevention mode 2 is the same as that of OV prevention mode 1 but it
strengthens more the part of DC BUS over the deceleration stop voltage of OV prevention (11-39) in
Fig.4.3.92. 1t can accelerate frequency compensation to avoid OV protection by increasing
frequency gain of OV prevention 2 (11-28).

When 11-40=3 : OV prevention Mode 3

The inverter raise the output frequency temporarily to avoid OV, the output frequency won’t higher
than 01-02 (Maximum Output Frequency of Motor 1).Please adjust 01-02 according to each
application. If it still occurs “OV” in this mode, please raise the value of 11-17 in 0.1 unit.

(When 11-17 value is higher, the speed and current ripple will be raised.)

11- 47 KEB Deceleration Time

Range [0.0~25.5] Sec

11- 48 KEB Detection Level

230V: [190~210] V

Range 400V : [380~4201 V

KEB function can be used to keep the inverter from tripping on a under voltage condition due to a
momentary power-loss. To enable the KEB function set parameter 11-47 to a value greater than 0.0
sec. Upon detection of a power-loss the inverter uses the KEB deceleration time (11-47) to
decelerate the motor and using the regenerative energy from the motor to maintain the DC-bus at
a nominal level.
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> KEB Deceleration Time (11-47)
(1) When 11-47=0, KEB function is disabled.
(2) Set 11-47 (KEB deceleration time) from 0.0 to 25.5.

> KEB Detection Level (11-48)

If the DC-bus voltage falls below the value set in 11-48, the KEB is activated and the inverter starts
decelerating according to the value set in 11-47. To accelerate back to the original output frequency
one of the digital inputs (03-00 to 03-07) set for 48 (KEB acceleration) has to be activated and the
DC voltage has to rise above 11-48 + delta V (Delta V = +10V for 230V series, Delta V = +20 V for
400V Series), refer to the example in figure 4.3.95.

DC Bus \

10Vl 230V series
20VI 400V series

KEB Detection Level

Re-acceleration
KEB

Output Frequency

operation;

Run command N W

KEB Re-acceleration w
Command

Figure 4.3.95 KEB operation

11- 55 STOP Key Selection
[0] : Stop key is disabled when the operation command is not provided
by operator
Range . . . .
[1] : Stop key is enabled when the operation command is not provided
by operator

This function can enable or disable the stop key of keypad display when 00-02=1 (external terminal)
or 00-02=3 (communication).

» 11-55= 0 : Stop botton disabled.

» 11-55=1: Stop botton enabled.

11-59

Gain of Preventing Oscillation

Range

(0.00~2.50]

> Itis used to adjust preventing oscillation function.
> If the oscillation in driving motor occurs at normal duty, it is required to increase the
setting value gradually in the unit of 0.01.

11- 60

Upper Limit of Preventing Oscillation

Range

[0~100] %

> Itisrequired to limit the preventing oscillation upper limit within the setting value.
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11-61 Time Parameter of Preventing Oscillation

Range (0~100]

> Adjust the response of oscillation function. (Time parameter of adjust preventing
oscillation function delay.)

11- 62 Selection of Preventing Oscillation
(0] : Model

Range (1] : Mode2
(2] : Mode 3

» When 11-62=0 (Model) and 1 (Mode 2) : The response to preventing oscillation is slower.
> When 11-62=2 (Mode 3) : The response to preventing oscillation is faster.

11- 63 Strong Magnetic Selection
Range (0] : Disable
9 (1] : Enable

> When 11-63=0:

It has no function of flux-strengthening, the no-load current of high speed and low speed are the
same.

» When11-63=1":

It has function of flux-strengthening, the torque of low speed is higher, but the no-load current is
also higher, it is suitable for big load in low speed.

11- 66 2/3 Phase PWM Switch Frequency

Range [6.00~60.00]

> Inverter will switch the PWM mode automatically when the output frequency is higher than
11-66.

11- 67 RPWM Frequency Bias
Range [0~120001]

11- 68 RPWM Switch Frequency
Range [6.00~60.00]

When inverter output frequency is higher than 11-68, the noise detection function will be enabled.

Inverter will change the ecectricmagnetic noise in operation according to the different setting value

of parameter 11-67.

Note :

When 11-02=2, the sum of 11-01+11-67 can not higher than the upper limit of carrier frequency,

please refer to the following points :

(1) Ifitgets error for setting 11-01, it means 11-02=2 and the sum of 11-66+11-67 is higher than
the ipper limit of carrier frequency, please try to adjust the value of 11-02 or 11-67.

(2) Ifit gets error for setting 11-67, it means 11-02=2 and the sum of 11-66+11-67 is higher than
the ipper limit of carrier frequency, please try to adjust the value of 11-02 or 11-01.

(3) When 11-01=2, then gets error for setting 11-01 or 11-67, please check whether the sum of
11-66+11-67 is higher than the upper limit of carrier frequency.

(4) Ifit gets error for setting 11-02=2, it means the sum of 11-66+11-67 is higher than the upper
limit of carrier frequency, please adjust the value of 11-01 or 11-67 for suitable range, then set
11-02=2.
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11- 69

Gain of Preventing Oscillation 2

Rang

[0.00~200.00] %

> Adjust the response of Gain of Preventing Oscillation 3
If occur vibration with motor in ND mode, please increase by 0.01 unit to set.

11-70

Upper Limit of Preventing Oscillation 2

Rang

[0.01~100] %

> Itisrequired to limit the preventing oscillation 3 upper limit within the setting value.

11-71

Time Parameter of Preventing Oscillation 2

Rang

[0~30000] mSec

> Adjust the response of oscillation 3 function.
(Time parameter of adjust preventing oscillation function delay.)

11-72 Switching Frequency 1 of Preventing Oscillation 2
Rang [0.01~300.00] Hz
11-73 Switching Frequency 2 of Preventing Oscillation 2
Rang [0.01~300.00] Hz

11-72(Switching Frequency 1) and 11-73(Preventing Oscillation 2) setting as the photo below.

Preventing
OscillationSA
Gain
—————— 11-69
|
: Output
I Frequency
0 | 1
Switching ! ! Switching
Frequency 1 Frequency 2
11-72 11-73
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Group 12 Monitoring Parameters

12- 00 Display Screen Selection (LED)

(Highest bit) 0 0 0 0 0 (Lowest bit)
The value range if each bit is 0~8 from the highest bit to the lowest bit

(0] : Nodisplay

(1] : Output current
Range (2] : Nodisplay

[3] : DCbusvoltage

(4] : heatsink temperature
(5] : PID feedback

(6] : Allvalue

(7] : A2 value

(8] : Counter

Notes :
The highest bit is used for power-up monitor. The 4 least significant bits can be used to customize
the display sequence see page 4-4.

12-01 PID Feedback Display Mode (LED)

[0] : Display the feedback value in integer (xxx)
Range [1] : Display the feedback value with one place after the decimal point (xx.x)
[2] : Display the feedback value (x.xx) with two places after the decimal point

12- 02 PID Feedback Display Unit Setting (LED)

[0] : xxxxx (no unit)
Range [1] : xxxPb (pressure)
[2] : xxxFL (flow)

12- 03 Line Speed Display (LED)

Range [0~60000] RPM

12- 04 Line Speed Display Mode (LED)

(0] : Display Inverter Output Frequency

[1] : Line Speed Display at Integer. (xxxxx)

Range [2] : Line Speed Display at One Decimal Place. (xxxx.x)
(3] : Line Speed Display at Two Decimal Places. (xxx.xx)
[4] : Line Speed Display at Three Decimal Places. (xx.xxx)

> When 12-04=0, Inverter displays the line speed at stop, operation or the modification of

frequency.

> When 12-04#0, 12-03 is set to the maximum line speed and corresponds to the maximum
output frequency.

For example :

If the line speed display of 12-03 is 1800, the keypad display is 900 when frequency output is 30Hz.
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12- 05 Status display of digital input terminal (LED / LCD)

Range Read-only

> Terminal S1~S6 are represented using two segments of each digit. Segment turns on when
input is active.

Example 1 :
S1/S3/S5/S6 are ON, S2/S4 are OFF, 12-05 will turn on when RY1 without output. (LED)

S1 S2 S3 5S4 S5 S6

SOh
D MM

0
M

Example 2 :
S2/S3/S4 are ON, Sl/SS/S6 are OFF, 12-05 will turn on when RY1/RY2/DO1 output at the same time.

.
mmmww

PLC

> Please refer section 4.2 for instruction of parameter 12-11~12-43.
> Please refer parameter setting of 12-38/12-39 for PID feedback and 10-33~10-35 for display.

Example 3 : S1~S6, RY1 and RY2 are OFF

ol OPEN
10 CLOSE

(0]
L

Input Terminal(S6)
Input Terminal(S5)
Input Terminal(S4)
Input Terminal(S3)
Input Terminal(S2)
Input Terminal(S1)
Output Terminal(PLC)

Output Terminal(R2)
Output Terminal(R1)
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12- 43 Inverter Status (LED/LCD)

Range Read Only ( Only on keypad display )

> 12-43 Inverter status definition (some different with communication redister 2520H)

Bit O : Inverter Ready 1 : Ready 0 : Not ready yet
Bit 1 : During Running 1 : Operation 0 : Stop

Bit 2 : During Zero Speed 1: “ON”

Bit 3 : During Speed Agree 1: “ON”

Bit 4 : During Warning Detection ~ 1: “ON”

Bit 5 : During Fault Dtection 1: Abnormal

Example : When inverter stop running at zero speed, parameter 12-43 will display below (LCD display)

ofojofofoj1|{of1

= L 1: Inverter ready

——— 1: During running

1: During zero speed

1: During speed agree

1: During warning detection (minor fault)

1: During fault detection (major fault)
Reserved

» Refer to section 4.2 for other monitor parameters 12-11~12-83
Monitor parameter 12-38 (PID setting) and 12-39 PID (PID feedback) is required to refer to the
descriptions of parameter 10-33~10-35.
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Group 13 Maintenance Parameters

13- 00 Inverter Capacity Selection

Range ----

Inverter Model 13- 00 Display Inverter Model 13- 00 Display
E510s-2P5 2P5 E510s-401 401
E510s-201 201 E510s-402 402
E510s-202 202 E510s-403 403
E510s-203 203 E510s-405 405
E510s-205 205 E510s-408 408
E510s-208 208 E510s-410 410
E510s-210 210 E510s-415 415
E510s-215 215 E510s-420 420
E510s-220 220 E510s-425 425
E510s-225 225 E510s-430 430
E510s-230 230 E510s-440 440
E510s-240 240 E510s-450 450

E510s-460 460
E510s-475 475

13- 01 Software Version

Range ----

13- 02 Fault Record

Range ----

13- 03 Cumulative Operation Hours 1

Range {0~23] hours

13- 04 Cumulative Operation Hours 2

Range [{0~65534] days

13- 05 Selection of Cumulative Operation Time

Range {0] : Accumulative operation time while power on

[1] : Accumulative operation time when it is operating.

» When 13-05=0, Inverter logs the time while the inverter is powered-up.
» When 13-05=1, Inverter logs the time when the inverter is running.

13- 06 Parameters lock

[0] : Parameters are read-only except 13-06 and main frequency
Range [1] : User Defined Parameters
[2] : All parameters are writable

Note :
Main frequency setting is 12-16. The value is equal to frequency setting of speed-stage 0 (05-01)
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13- 07 Parameter Lock Key Code

Range [00000~65534]

> When parameter lock key code is enabled (13- 07>0), all parameter except main frequency
can’t be modified. Only unlock the key code, modify the parameters is allowable.

» Setting parameter lock key number example :

Step1:
READ/
lstentr - - [‘ X “-“-,,-’ @ ’:’:’L“:
l_l NN R N Y @ L0060
or
- e
(A End
Step 2 :
et Password Faile ',-,,-“-',-’l
SetP dFId—| "-“-“-"-”
DSP/ READ/) _ _ _ ________
I IxIxlx .‘ i}
(000 AT AT
) (aJo (Y]
2ndentry( ’:’_ '-' ' ENTER P',-“-‘,-’ ’
g VI O Y N N ) Ot (
“ -
It VR
(D ) g TR Y TR
Set Password Successfully [ "’-:,:"‘-",-:') W
Lifting lock key code (password) :
Password failed to I|ft4‘ l
: [ ].’"i"rﬁ;"“'
L IR N
! ] i)
Password ':’ , ' ’]ﬂ’ , “ “ :’
E—— VN NN NN AN | U”L-Lo
IS i
. (0007
Password successfullyllfted—i “. -' '-’I




13- 08 Restore factory setting / Initialize

[1] : 2 wiresinitialization (50Hz) (220V/380V

( )

[2] : 2 wiresinitialization (60Hz) (220V/380V)

[3] : 2 wiresinitialization (50Hz) (230V/400V)

[4] : 2 wiresinitialization (60Hz) (220V/460V)

[5] : 2 wiresinitialization (50Hz) (220V/415V)

Range [6] : 2 wiresinitialization (60Hz) (230V/400V)
[7] : 2 wiresinitialization (50Hz) (220V/440V)

[8] : 2 wiresinitialization (60Hz) (220V/440V)

( )

[9] : 2 wires initialization (60Hz) (220V/380V
[10] : 2 wires initialization (60Hz) (220V/380V)
[1112] : PLCinitialization (RESET)

Use parameter 13-08 to initialize the inverter to factory default. It is recommended to write down

the modified parameters before initializing the inverter. After initialization, the value of 13-08 will

return to zero automatically.

>
1)

13-08=1 : 2 wires initialization (220V/380V)

Multi-function digital input terminal S1 controls forward operation / stop command, and S2
controls reverse operation / stop command. Refer to figure 4.3.1.

Inverter input voltage (01-14) is automatically set to 220V (220V calss) or 380V (440V calss).
When 01-00 (V/F curve) = F, 01-02 will automatically set to 50Hz.

13-08=2 : 2 wires initialization (220V/380V)

Multi-function digital input terminal S1 controls forward operation / stop command, and S2
controls reverse operation / stop command. Refer to figure 4.3.1.

Inverter input voltage (01-14) is automatically set to 220V (220V calss) or 380V (440V calss).
When 01-00 (V/F curve) = F, 01-02 will automatically set to 60Hz.

13-08=3 : 2 wires initialization (230V/400V)

Multi-function digital input terminal S1 controls forward operation / stop command, and S2
controls reverse operation / stop command. Refer to figure 4.3.1.

Inverter input voltage (01-14) is automatically set to 220V (220V calss) or 400V (440V calss).
When 01-00 (V/F curve) = F, 01-02 will automatically set to 50Hz.

13-08=4 : 2 wires initialization (230V/460V)

Multi-function digital input terminal S1 controls forward operation / stop command, and S2
controls reverse operation / stop command. Refer to figure 4.3.1.

Inverter input voltage (01-14) is automatically set to 220V (220V calss) or 460V (440V calss).
When 01-00 (V/F curve) = F, 01-02 will automatically set to 60Hz.

13-08=5 : 2 wires initialization (220V /415V)

Multi-function digital input terminal S1 controls forward operation / stop command, and S2
controls reverse operation / stop command. Refer to figure 4.3.1.

Inverter input voltage (01-14) is automatically set to 220V (220V calss) or 415V (440V calss).
When 01-00 (V/F curve) = F, 01-02 will automatically set to 50Hz.
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13-08=6 : 2 wires initialization (230V/400V)

Multi-function digital input terminal S1 controls forward operation / stop command, and S2
controls reverse operation / stop command. Refer to figure 4.3.1.

Inverter input voltage (01-14) is automatically set to 230V (220V calss) or 400V (440V calss).
When 01-00 (V/F curve) = F, 01-02 will automatically set to 60Hz.

13-08=7 : 2 wires initialization (220V/440V)

Multi-function digital input terminal S1 controls forward operation / stop command, and S2
controls reverse operation / stop command. Refer to figure 4.3.1.

Inverter input voltage (01-14) is automatically set to 220V(220V calss) or 440V(440V calss).
When 01-00 (V/F curve) = F, 01-02 will automatically set to 50Hz.

13-08=8 : 2 wires initialization (220V/440V)

Multi-function digital input terminal S1 controls forward operation / stop command, and S2
controls reverse operation / stop command. Refer to figure 4.3.1.

Inverter input voltage (01-14) is automatically set to 220V(220V calss) or 440V(440V calss).
When 01-00 (V/F curve) = F, 01-02 will automatically set to 60Hz.

13-08=9 : 2 wires initialization (220V/380V)

Multi-function digital input terminal S1 controls forward operation / stop command, and S2
controls reverse operation / stop command. Refer to figure 4.3.1.

Inverter input voltage (01-14) is automatically set to 220V(220V calss) or 380V(440V calss).
When 01-00 (V/F curve) = F, 01-02 will automatically set to 50Hz.

13-08=10 : 2 wires initialization (220V/380V)

Multi-function digital input terminal S1 controls forward operation / stop command, and S2
controls reverse operation / stop command. Refer to figure 4.3.1.

Inverter input voltage (01-14) is automatically set to 220V(220V calss) or 380V(440V calss).
When 01-00 (V/F curve) = F, 01-02 will automatically set to 60Hz.

13-08=1112 : PLC initialization

Clear built-in PLC ladder logic and related values.

>

The following parameters will not be influenced by restore factory setting (13-08)

No. Parameters
00-00 Control Mode Selection
00-34 Language selection
00-27 HD/ND Mode Selection
01-00 V/F Curve Selection
01-26 V/F Curve Selection of Motor 2
13-00 Inverter Capacity Selection
13-03 Cumulative Operation Hours 1
13-04 Cumulative Operation Hours 2
13-05 Selection of Cumulative Operation Time
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13-10

Parameter Password Function 2

Range [0~9999]
13-51 Clear Cumulative Operation Hours

[0] : Disable to Clear Cumulative Operation Hours
Range

[1] : Clear Cumulative Operation Hours
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Group 14 PLC Parameters

14- 00 T1 set value 1

14- 01 T1 set value 2 (mode 7)
14- 02 T2 set value 1

14- 03 T2 set value 2 (mode 7)
14- 04 T3 set value 1

14- 05 T3 set value 2 (mode 7)
14- 06 T4 set value 1

14- 07 T4 set value 2 (mode 7)
14- 08 T5 set value 1

14- 09 T5 set value 2 (mode 7)
14-10 T6 set value 1

14-11 T6 set value 2 (mode 7)
14-12 T7 set value 1

14-13 T7 set value 2 (mode 7)
14- 14 T8 set value 1

14- 15 T8 set value 2 (mode 7)
Range [0~9999]

14- 16 C1l set value

14- 17 C2 set value

14-18 C3 setvalue

14- 19 C4 set value

14- 20 C5 set value

14- 21 C6 set value

14- 22 C7 setvalue

14- 23 C8 set value

Range [0~65534]

14- 24 AS1 setvalue 1l

14- 25 AS1 set value 2

14- 26 AS1 set value 3

14- 27 AS2 set value 1

14- 28 AS2 set value 2

14- 29 AS2 set value 3

14- 30 AS3 set value 1

14- 31 AS3 set value 2

14- 32 AS3 set value 3

14- 33 AS4 set value 1

14- 34 AS4 set value 2

14- 35 AS4 set value 3

Range [0~65534]
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14- 36 MD1 set value 1
14- 37 MD1 set value 2
14- 39 MD2 set value 1
14- 40 MD2 set value 2
14-42 MD3 set value 1
14- 43 MD3 set value 2
14- 45 MD4 set value 1
14- 46 MD4 set value 2
Range [0~65534]

14- 38 MD1 set value 3
14-41 MD?2 set value 3
14- 44 MD3 set value 3
14- 47 MD4 set value 3
Range [1~65534]

Please refer to section 4.5 for built-in PLC function
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Group 15 PLC Monitoring Parameters

15- 00 T1 Current Valuel

15- 01 T1 Current Value 2 (Mode7)

15- 02 T2 Current Value 1

15- 03 T2 Current Value 2 (Mode7)

15- 04 T3 Current Value 1

15- 05 T3 Current Value 2 (Mode7)

15- 06 T4 Current Value 1

15- 07 T4 Current Value 2 (Mode7)

15- 08 T5 Current Value 1

15- 09 T5 Current Value 2 (Mode7)

15-10 T6 Current Value 1

15-11 T6 Current Value 2 (Mode7)

15-12 T7 Current Value 1

15-13 T7 Current Value 2 (Mode7)

15- 14 T8 Current Value 1

15- 15 T8 Current Value 2 (Mode7)

Range [0~9999]

15-16 C1 Current Value

15-17 C2 Current Value

15-18 C3 Current Value
15-19 C4 Current Value
15-20 C5 Current Value
15-21 C6 Current Value
15-22 C7 Current Value
15-23 C8 Current Value
Range [0~65534]

15-24 AS1 Current Value

15-25 AS2 Current Value

15-26 AS3 Current Value

15-27 AS4 Current Value
15-28 MD1 Current Value
15-29 MD2 Current Value
15-30 MD3 Current Value
15-31 MD4 Current Value
15-32 TD Current Value
Range [0~65534]
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Group 16 LCD Function Group

16- 00 Main Screen Monitoring
Range [5~43]

16- 01 Sub-Screen Monitoring 1
Range [5~43]

16- 02 Sub-Screen Monitoring 2
Range [5~43]

> At power-up the inverter shows two monitor section on the display, main monitor section and

the sub-screen monitor section (smaller font).

> Choose the monitor signal to be displayed as the main-screen monitor screen in parameter

16-00, and the monitor signals to be displayed on the sub-screen monitor in parameters 16-01

and 16-02, similar to monitor parameters 12-5~12-43.

16- 03 Display unit
[0) : Frequency display unit is Hz (Resolution is 0.01Hz)
[1] : Frequency display unitis % (Resolution is 0.01%)
[2] : Frequency display unitis RPM
[3~39] : Reverse
Range . . . .
[40~9999] : 100% is XXXX with no decimals (integer only)
[10001~19999] : 100% is XXX.X with 1 decimal
[20001~29999] : 100% is XX.XX with 2 decimals
[30001~39999] : 100% is X.XXX with 3 decimals
16- 04 Engineering Unit
(0] : No Unit [(6]:IN [12] :inW (18] : kW
(1] :FPM (7] :FT (13]:HP [(19] :m
Range (2] :CFM (8]:/s [14] :m/s [20] :°C
(3] :PSI (9] :/m [(15] : MPM [21] :RPM
(4] :GPH (101 :/h [16] :CMM [22] :Bar
(5] : GPM (11]:°F (17] :W (23] :Pa

> Display unit of digital operator ( 16-03 )
Set the units of the following items to be displayed, the frequency reference (05-01, 00-18,

06-01~06-15) and the monitoring frequency 12-16, 12-17 (Output frequency).

> Display unit of engineering (16-04)
When 16-03 = 00040-39999, engineering units are enabled. The displayed set range and the

frequency range of unit (05-01, 06-01~06-15) as well as the monitoring frequency (12-16, 12-17)
are changed by parameters 16-04 and 16-03.
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16-03 Set / displayed contents
0 0.01 Hz
1 0.01 % (maximum output frequency 01-02=100%)
2 Frequency display unit is RPM
3-39 Reserved
Set the decimal point by using the fifth place
e, [ OO

00040 - 39999

_I— [ Setsfull display scaling excluding decimals
Set the number of decimal places

00040 -09999 : [ 1]

10001 -19999 : [ [}
20001-29999 : [ ]
30001-39999: [ []I]

Integer only e.g. 1000)

1 decimal place e.g. 10.0)

2 decimal places, e.g. 10.00)
3 decimal places, e.g. 10.000)

~_~ o~ o~ o~

<Example> :

Display

16-03 Display Unit

Display example

> 100 % speed is 0200

® Set 16-03=00200 (from 05-01, 06-01 to
06-15, set range from 0040 to 9999).

® Set16-04=0 (no unit)

00040-09999 LI

A4

100 % speed is 200.0 CFM
Set 16-03=12000 (05-01, 06-01 to 06-15,
10001-19999 L. O set range from 0000 to 9999).

U ® set16-04=2 (CFM)
16584 ® 60% speed will be displayed as 120.0 CFM
. » 100 % speed is 65.00°C
Setting
® Set16-03=26500 (05-01, 06-01 to 06-15,

20001-29999 L OO set range from 0000 to 9999)
Set 16-04=20 (°C)
60% of speed is displayed as 39.00 °C

100 % speed is 2.555 m/s

Set 16-03=32555

Set 16-04=14 (m/s)

60% speed is displayed as 1.533 m/s

30001-9999 L. L]

® 6 6 VvV o o

16- 05

LCD Backlight

Range

[0~7]

> Adjust the screen contrast of the digital operator. If it is set to O, the screen backlight is turned

off.
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16- 07 Copy Function Selection

[0] : Do not copy parameter
[1] : Read inverter parameters and save to the keypad

Range [2] : Write the keypad parameters to inverter
[3] : Compare parameters of inverter and keypad
16- 08 Selection of allowing reading
Range [0] : Do not allow to read inverter parameters and save to the keypad
[1] : Allow to read inverter parameters and save to the keypad
> LCD digital operator can be used to store and retrieve parameters
(1) Read : Save inverter parameters to the digital operator (INV — OP).
(2) Write : Write the parameters from the digital operator to the inverter (OP — INV)
(3) Verify : Compare the inverter parameters with the parameters in the digital operator.
» 16-07=0 : No action

=
~

(1) 16-07=1: Read (all parameters are copied from the inverter to the keypad)
(2) 16-07= 2 : Write (all parameter are copied from the keypad to the inverter)
(3) 16-07= 3 : Verify (Compare the set value to the parameter of the digital operator)

w

> Set16-08=0

In order to prevent the saved parameter data stored in the digital operator fromaccidentally being
overwritten. When parameter 16-08=0 and the read operation is executed (16-07=1) a warning
message of "RDP Read Prohibited" will be displayed on the keypad and the read operation is
cancelled.

>  For the write-in operation requires the following items to match.

(1) Inverter type
(2) Inverter rated capacity and voltage
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> READ : Copy inverter parameters to the keypad

Steps | LCD Display (English) Description
Group
14 PLC Setting Select th functi 16) f th
1 It elect the copy function group (16) from the
group menu.
PARA 16
Press the Read / Enter key and select parameter
2 -08 : READ Sl .
-09 : Keypad Loss Sel (16-07) copy selection.
Edit 16-07
3 o SopySel Press the Read / Enter key to display the data
E) e setting / read screen (LCD display is inversed).
<0>
Edit 16-07
2. A2 — Change the set value to 1 (read) by using the up
4 READ
© - 3) arrow key.
<0>
DV, (1) Use Read/ Enter key to enable the read
5 INVREACIJDP operation, the display is shown as the left.
T (2) The bottom of LCD display will show a bar to
indicate the read progress.
-ADV-
READ (3) “READ COMPLETE” will be displayed on the
COMPLETE )
I keypad when reading was successful.
(1) The error message of "RDP Read Prohibited"
6 may occur on the keypad when reading
RDP parameters from the inverter is prohibited.
R Prohibi
ead  Prohiblied (2) Ifthe erroris displayed, press any key to
remove the error message and go back to
parameter 16-07.
Edit 16-07
7 I When DSP/FUN key is pressed, the display
( FEe returns to parameter 16-07.
<0>
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WRITE : Copy Keypad parameters to the Inverter

Steps LCD Display (English) Description
Group
14 PLC Setting
1 15 PLC Monitor Select the copy function group (16) from the group menu.
PARA 16
Press the Read / Enter key and select parameter
2 -08 : READ Sel
-09 : Keypad Loss Sel (16'07) copy sel.
Edit 16-07
3 _________9‘_’?}’__3_?'_ ......... Press the Read / Enter key to display the data setting / read
( e screen (LCD display is inversed).
<0>
Edit 16-07
. CopySel Change the set value to 2 (write) by using the up
4 E wriTE
© - 3) arrow key.
<0>
DV (1) Use Read / Enter key to enable the read
5 IN\</VRIT(I§P operation, the display is shown as the left.
-:l (2) The bottom of LCD display will show a bar to
indicate the read progress.
DV “WRITE COMPLETE” will be displayed on the keypad when
WRITE writing was successful. Inverter will show “WRITE SysInit”
COMPLETE o i
I after 3 seconds, please re-power again, inverter will start to
download the parameters.
6 > The error message of “WRE Write Error” may
occur on the keypad when writing parameters to
WRE the inverter is prohibited.
Write  Error . .
> Ifthe erroris displayed, press any key to remove
the error message and go back to parameter
16-07.
Edit 16-07
o SopySel When DSP/FUN key is pressed, the display returns to
7 E wriTE
© - 3) parameter 16-07.
<0>
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> Verify : Compare Inverter Parameters against Keypad Parameters

Steps LCD Display (English) Description
Group
14 PLC Setting > Select the copy function group (16) from the
1 15 PLC Monitor
group menu.
PARA 16
> Press the Read / Enter key and select parameter
2 -08 : READ Sel
-09 : Keypad Loss Sel (16'07) copy sel.
Edit 16-07
3 .--------999-3'--85'- --------- > Press the Read / Enter key to display the data
( e setting / read screen (LCD display is inversed).
<0>
Edit 16-07
o SopySel » Change the set value to 3 (verify) by using the
4 VERIFY
© - 3) up arrow key.
<0>
DV (1) Use Read / Enter key to enable the read
5 IN\\//ER'Q; operation, the display is shown as the left.
T (2) The bottom of LCD display will show a bar to
indicate the read progress.
-ADV-
VERIFY (3) “VERIFY COMPLETE” will be displayed on the
COMPLETE -
_ keypad when writing was successful.
6 (3) The error message of “VRYE Verify Error” may occur on
VERY the keypad when writing parameters to the inverter is
Verify  Error prohibited.
(4) If the erroris displayed, press any key to remove the
error message and go back to parameter 16-07.
Edit 16-07
. .--.--.--999.3’..3.6.'. ......... > When DSP/FUN key is pressed, the display
( VR returns to parameter 16-07.
<0>
16- 09 Selection of keypad removed (LCD)
Range [{0] : Keep operating when LCD keypad is removed

[1] : Display fault when LCD keypad is removed

If 00-02=0, this parameter will decide whether inverter stops after digital operator removed.
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Group 17 Automatic Tuning Parameters

17- 00 Mode selection of automatic tuning
(0] : Rotational auto-tuning
(1] : Static auto-tuning
(2] : Stator resistance measurement
Range {3] : Reserved
(4] : Loop tuning
[5] : Rotational Auto-tuning Combination (Item: 4+2+0)
[6] : Static Auto-tuning Combination (Item: 4+2+1)
17-01 Motor rated output power
Range (0.00~600.00] kW
17- 02 Motor rated current
Range VF mode : 10%~120% of the inverter rated current
SLV mode : 25%~120% of the inverter rated current
17-03 Motor rated voltage
Range 200V : [50.0~240.0]V
400V : [100.0~480.0] V
17- 04 Motor rated frequency
Range (4.8~599.00] Hz
17- 05 Motor rated speed
Range {0~24000] RPM
17- 06 Pole number of motor
Range [2~16] pole
17- 08 Motor no-load voltage
Range 200V : [50~240]1V
400V : [100~480] V
17-09 Motor excitation current
Range [15~70] % of motor rated current
17-10 Automatic tuning start
Range [0] : Disable
[1] : Enable
17-12 Proportion of Motor Leakage Inductance
Range (0.1~15.0] %
17-13 Motor Slip Frequency
Range {0.10~20.00] Hz
17-14 Rotational Auto-tuning
Range [0] : VF type rotational auto-tuning

[1] : Vector type rotational auto-tuning

Values are for 200V class, double the values for 400V class

In HD mode (00-27=0) the range is 0.0 to 400.0 Hz, 0.0 to 120.0Hz in for ND mode (00-27=1)

and 0.0 to 599.0Hz is high frequency mode.

Based on the motor nameplate set the motor rated output power (17-01), motor output rated
current (17-02), motor rated voltage (17-03), motor rated frequency (17-04), motor rated speed

(17-05) and number of motor poles (17-06) to perform an auto-tune.
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> Rotational auto-tuning (17-00=0)

Inverter can provide higher quality for motors. After executing Rotational auto-tuning (17-00),
Excitation current of motor 1 (02-09) + Core saturation coefficient 1 of motor 1(02-10) * Core
saturation coefficient 2 of motor 1 and Core saturation coefficient 3 of motor 1 (02-12) will renew
the value.

» Static auto-tuning (17-00=1)

Static auto-tuning won’t rotate the motor while auto-tuning. After executing Static auto-tuning
(17-00=1), Proportion of motor leakage inductance (02-33) and Motor slip (02-34) will renew the
value.

>  Stator resistance measurement (17-00=2)

Stator resistance measurement provides for long motor length (exceed 50 meters). After executing
Stator resistance measurement (17-00=2), Resistance between wires of motor 1(02-15) will renew
the value.

» Loop tuning (17-00=4)
Loop tuning (17-00=4) provide great response of current circuit, it can improve frequency
bandwidth of current and torque.

» Rotation Auto-tuning Combination (17-00=5)
Rotation Auto-tuning Combination is the auto-tuning for three in one, including Loop tuning
(17-00=4), Stator resistance measurement (17-00=2) and Rotational auto-tuning (17-00=0).

» Static Auto-tune Combination (17-00=6)
Static Auto-tune Combination (17-00=6) is the auto-tuning for three in one, including Loop tuning
(17-00=4) - Stator resistance measurement (17-00=2) and Static auto-tuning (17-00=1)

» Motor rated output power (17-01)
Set by inverter capacity (13-00) according to the nameplate of motor.

> Motor rated current (17-02)

(1) Set by inverter capacity (13-00) according to the nameplate of motor.
(2) InV/F mode, set the range to 10~120 % of the inverter rated current.

(3) InSLV mode, set the range to 25~120% of the inverter rated current.

» Motor rated voltage (17-03)
Prevent the inverter output voltage from saturation when the motor rated voltage is higher than the
inverter input voltage (see Example 1).

» Motor rated frequency (17-04)
Please set the value according to motor nameplate

» Motor rated speed (17-05)
Please set the value according to motor nameplate
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>

Number of poles (17-06)

Set the motor pole number with its range is 2~16 poles. (even)

» Motor no-load voltage (17-08)

(1) Motor no-load voltage is mainly used in SLV mode, set to value 10~50V lower than the input
voltage to ensure good torque performance at the motor rated frequency.

(2) When 17-08 set to 85~95% of the motor rated voltage. In general, the no-load voltage can be
closer to the motor rated voltage for larger motors, but cannot exceed the motor rated voltage.

(3) The motor no-load voltage can be set to a value greater than the actual input voltage. In this
case, the motor can only operates under relatively low frequency. If the motor operates at the
rated frequency an over voltage condition may occur.

(4) The higher the motor power is, the higher the no-load voltage is.

(5) A smaller no-load voltage will reduce the no-load current. When load is applied the magnetic
flux is weakened and the motor current increases.

(6) A higher no-load voltage results in a higher the no-load current. When load is applied the
magnetic flux weakens and the motor current increases. Increasing the magnetic flux generates
back EMF and results in poor torque control.

» Motor excitation current (17-09)

(1) Only the static-type or stator resistance measurement auto-tune (17-00=1 or 2) can be set.

(2) Motor excitation current is used for rotational auto-tune.

(3) Set motor excitation current to 33% of the motor rated current. During auto-tune the keypad
will display “Atune“ for Auto-tune in progress. When the motor is successfully tuned, the
keypad shows "AtEnd".

»  Error history of automatic tuning (17-11)

(1) If auto-tuning fails the keypad will display the AtErr" message and the auto-tune cause is shown
in parameter 17-11.

(2) Referto section 5 for troubleshooting and possible automatic tuning error causes.

Note :

The motor tuning error history (17-11) shows the tuning result of the last auto-tune. No error is
displayed when auto-tune is aborted or when the last auto-tune was successful.

Proportion of Motor Leakage Inductance (17-12)

Only the stator resistance auto tune (17-00=2) can be set.

The static non-rotational type and rotational type auto tune will automatically measure the
proportion of motor leakage inductance so this parameter is not active.

It is set the value to 4%. Refer to parameter 02-33 for test run to adjust.

Motor Slip Frequency (17-13)

Only the stator resistance auto tune (17-00=2) can be set.

The static non-rotational type and rotational type auto tune will automatically measure the
proportion of motor leakage inductance so this parameter is not active.

Refer to parameter 02-34 for counting the setting value.
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Example 1 :
Motor rated voltage (440V/60Hz) is higher than the inverter input voltage (380V/50 Hz).

Output
Voltage Inverter
A
—
—» A0V ———— - @ ’” ’55 @
7 380V/50Hz 440V/60Hz
>17-03 ——————> I
I I
| |
I I Output
0 1 1 , Outpu

17-04 60Hz Frequency

T— Rated frequency (for motor nameplate)
Motor rated frequency (for auto-tuning operation)

Motor rated voltage (for auto-tuning operation)

Rated voltage (for motor nameplate)

Figure 4.3.98 Rated voltageand frequency settings

Stepl: Setauto-tuning (17-00), and set motor rated output power (17-01) and the
motor rated current (17-02) by label of the motor.

Step2: Set the value of motor rated voltage (17-03) =440V by label of the motor.

Step3: Setthe value of motor rated frequency (17-04) =60Hz

Step4 : Set the value of motor rated speed (17-05) -~ pole number of motor (17-06)

Step5: Set the value of motor no-load voltage (17-08) =360V, the set value for torque
control is 20V lower than input voltage.

Step6 :  Execute auto-tuning. Set auto-tuning (17-10=1) and enter to standby screen. Enter
RUN command to start auto-tuning. The value of motor rated frequency (17-04)
adjusts automatically to the same as the value of base frequency of motor LIf the
value of maximum output frequency of motor 1(01-02) is different form base
frequency of motor 1 (01-12), the system will adjusts the value of maximum output
frequency of motor 1(01-02) the same as base frequency of motor 1 (01-12)
automatically.

» When the inverter input voltage (or frequency) is higher than the motor rated voltage
(or frequency), set the motor rated voltage (17-03) and the motor rated frequency
(17-04) to the rated frequency on the motor nameplate.

Example 2 :

The inverter input voltage and frequency (460V/50Hz) are higher than the motor rated voltage and
frequency (380V/33Hz), set 17-03 to 380V (rated motor voltage) and 17-04 to 33Hz (motor rated
frequency).

> Rotational Auto-tuning (17-14)

(1) The parameter can be set (17-14) only when rotational auto-tuning (17-00=0) or Rotational
auto-tuning combination (17-00=5).

(2) VF type rotational auto-tuning (17-14=0) applies the standard IM motor that won’t shake
without loading for V/F mode. This function is highly applicable.
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(3) Vector type rotational auto-tuning (17-14=1) applies the special IM motor that will shake
without loading for V/F mode. This function applies for high speed motor. If execute VF type
rotational auto-tuning (17-14=0) unsuccessfully, try Vector type rotational auto-tuning
(17-14=1) again.

(4) Vector type rotational auto-tuning (17-14=1) measures no-loading current of motor by inner
current vector method. It avoid the problem appears oscillating current easily in V/F mode.
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Group 18 Slip Compensation Parameters

18- 00 Slip compensation gain at low speed
Range [0.00~2.50 ]
18- 01 Slip compensation gain at high speed
Range (-1.00~1.00]
18- 02 Slip compensation limit
Range [0~250] %
18- 03 Slip compensation filter
Range [0.0~10.0] Sec
18- 04 Regenerating slip compensation selection
Range [0] : Disable
(1] : Enable
18- 05 FOC delay time
Range [1~1000] mSec
18- 06 FOC gain
Range [0.00~2.00]

> The slip compensation function compensates for the motor slip to match the actual motor
speed to the reference frequency

> Slip compensation automatically adjusts the output frequency based on the motor load to
improve the speed accuracy of the motor mainly in V/F mode.

Slip compensation adjustment in V/F mode
» Slip compensation gain at low speed (18-00)
The default setting of 18-00 is “0.0”, when 18-00=0, the slip compensation function is disabled.
The adjustment of slip compensation gain at low speed follows the below procedure :
(1) Setthe rated slip and the motor no-load current (02-00)
(2) Setthe slip compensation (18-00) tol1.0 (factory default setting is 0.0 in V / F control mode)
(3) Forthe operation with a load attached, measure the speed and adjust the slip gain (18-00)
accordingly (increase in steps of 0.1)
v If the motor speed is lower than frequency reference, increase the value of 18-00
v If the motor speed is higher than frequency reference, decrease the value of 18-00

When the output current(12-18) is greater than the no-load current(02-00, the slip
compensation is enabled and then output frequency increase from f1 to f2. Refer to figure
4.3.99, the slip compensation value is calculated as follows :

[ Output current (12-18) - no-load current of Motor 1 (02-00) ]
[ Rated current of Motor 1(02-01) - no-load current of Motor 1 (02-00) ]

Slip Compensation Value = Motor rated slip frequency x

(Motor no-load synchronous speed-Motor full load rated speed)(N) x Motor Poles (P)
120

Motor Rated Slip Frequency (f) =
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Load Torque
A

Smaller Load f1 f2 Larger Load

» Speed

Figure 4.3.99 Slip compensation output frequency

> Slip compensation gain at high speed (18-01)

(1) Itis notrequired to adjust the Slip compensation gain at high speed if the motor is loaded.

(2) After adjusting parameter 18-00 it is recommended to increase the reference frequency and
check the motor speed. In case of a speed error increase the value of 18-01 to adjust the
compensation.

(3) Increase the motor rated frequency (01-12 base frequency) and increase the value of 18-01 to
reduce the speed error.

(4) Compared to 18-00, 18-01 serves as a variable gain for the full speed range.

(5) If the speed accuracy becomes worse due to an increase in motor temperature it is
recommended to use a combination of 18-00 and 18-01 for adjustment.

Parameter 18-01 determines the slip compensation at the motor rated speed and is calculated follows :

Reference Frequency
Slip Compensation Gain=(Slip Compensation Gain at low speed + Slip Compensation Gain at high speed) x

Motor rated frequency (01-12)

Slip compensation
A

18-00

Frequency
» Reference

Figure 4.3.102 18-00/18-01 Slip compensation gain versus frequency reference

Torque  Decrease Increase Decrease Increase
i 18-01 18-01 18-01 18-01
-

|
I
I
|
I
I
|

I
I
I
I
|
|
|

» Speed

Figure 4.3.103 18-01 Effect on torque speed curve
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» Slip compensation limit (18-02)

(1) Setsslip compensation limit in constant torque and the constant power operation
(Figure 4.3.100)

(2) When 18-02 is 0%, the slip compensation limit is disabled.

Slip Compensation Limit

( 01-02
01-12

) x18-02

18-02

Fbase Fmax

(01-12) (01-02)

Figure 4.3.100 Slip compensation limit

When the slip compensation gain 18-00 at low speed is adjusted, and the actual motor speed is still
lower than the reference frequency, the motor may be limited by the slip compensation limit.

>  Slip compensation filter (18-03)
Set slip compensation filter time in V/F mode

> Regenerating slip compensation selection (18- 04)

(1) Slip compensation selection enable or disable during regeneration period.

(2) Toenable slip compensation during regeneration caused by deceleration (SLV mode), set
18-04 to 1 in case speed accuracy is required.

(3) When the slip compensation function is used regenerative energy might increase temporarily
(18-04= 1) therefore a braking module might be required.

SLV mode adjustment

» Slip compensation gain

(1) Slip compensation can be used to control the full rang speed accuracy under load condition.
(2) If the speed is lower than 2 Hz and the motor speed decreases, increase the value of 18-00.
(3) Ifthe speed is lower than 2 Hz and the motor speed increases, reduce the value of 18-00.

Slip compensation gain uses a single value for the whole speed range. As a result the slip
compensation accuracy at low speed is high but slight inaccuracies might occur at high speeds.

For the speed control accuracy of full range, 18-00 is a fixed value. If inverter adjust speed accuracy
at lower speed, speed accuracy will also be happened at higher speed. If the speed accuracy at
higher speed is not acceptable, please adjust 18-00 or 18-01, but adjusting these parameters might
impact the accuracy at lower speeds.
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The impact of 18-00 on the torque and the speed are shown in figure 4.3.101

Torque Decrease 18-00 Increase 18-00
A e >

» Speed

Figure 4.3.101 18-00 Effect on the torque and speed

»  FOC (Flux Orient Control) delay time (18-05)

(1) Inthe SLV mode, the slip compensation of the magnetic flux depends on the torque current
and excitation current.

(2) If the motor load rises above 100% while running at the motor rated frequency, the motor
voltage and resistance drops sharply, which may cause the inverter output to saturate and
current jitter occur.

(3) The magnetic flux slip compensation will independently control the torque current and the
excitation current to prevent current jitter.

(4) For slow speed or fixed speed operation, 18-05 may be increased. For fast operation adjust
18-06.

» Slip compensation gain (18-06)

If the motor is jittering at the rated frequency under full load, the value of 18-06 may gradually be
reduced to zero to reduce current jitter.
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Group 20 Speed Control Parameters

20- 00 ASR gain 1

Range [0.00~250.00]
20-01 ASR integral time 1
Range [0.001~10.000] Sec
20- 02 ASR gain 2
Range {0.00~250.00]
20- 03 ASR integral time 2
Range [0.001~10.000] Sec
20- 04 ASR integral time limit
Range [0~300] %
20- 07 Selection of acceleration and deceleration of P/PI
[0] : PIspeed control will be enabled only in constant speed.
Range For the speed acceleration and deceleration, only use P control.

[1] : Speed control is enabled either in acceleration or deceleration.

20- 08 ASR delay time

Range {0.000~0.500 ] Sec

20- 09 Speed Observer Proportional(P) Gainl
Range [0.00~2.55]

20-10 Speed Observer Integral(l) Time 1

Range [0.01~10.00] Sec

20-11 Speed Observer Proportional(P) Gain2
Range [0.00~2.55]

20-12 Speed Observer Integral(I) Time 2

Range [0.01~10.00] Sec

20-13 Low-pass filter Time constant of speed feedback 1
Range {1~1000] mSec

20- 14 Low-pass filter Time constant of speed feedback 2
Range [1~1000] mSec

20- 15 ASR gain change frequency 1

Range [0.0~599.0] Hz

20- 16 ASR gain change frequency 2

Range [0.0~599.0] Hz

20- 17 Torque compensation gain at low speed
Range [0.00~2.50]

20-18 Torque compensation gain at high speed
Range [-10~10] %

20-33 Detection Level at Constant Speed
Range [0.1~5.0] %

Parameter 20-33 is used when 20-07 is set to 0 and frequency command source is set to analog
input mode. Analog input signal, owing to the noise, will cause the system to determine the
operation does not reach the constant speed so the problem may occur. Thus, adjust parameter
20-33 to avoid this situation occurring.
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> The following figure an overview of the automatic speed regulator (ASR) block.

SLV control mode :

(1) The ASR function adjusts the output frequency to control the motor speed to minimize the
difference between the frequency reference and actual motor speed.

(2) The ASR controller in SLV mode uses a speed estimator to estimate the motor speed. In order
to reduce speed feedback signal interference, a low-pass filter and speed feedback
compensator can be enabled.

(3) The ASR integrator output can be disabled or limited. (03-00 to 03-05= 43). The ASR output is
passed through a low-pass filter.

L/P Filter P

20-35 | | 20-34

\

ASR Torque
Frequency o Delay time Limit
Reference 20-00 20-08 Torque
—_>C“) 20-02 ™ ™ Reference
| I Limit
_| 20-01
™ 2003 [™ © 20-07 = 1 (During accel/decel)
? 20-07 =0
Speed ~— Speed Control Integral Reset
) Feedback ~ 03-00 to 03-07 =43
Speed L/P Filter Compensator
Observer
20-13 | 20-17 Speed ¢— Motor Voltage
Feedback 20-14 |~ 20-18 Observer Motor Current
P +
Observer 20-09
Error 20-11
+
|
20-10
20-12

Figure 4.3.108 ASR speed control diagram (SLV mode)

ASR Setting (SLV/PMSLV control mode)

(1) In SLV mode the ASR gain is divided into a high-speed and low-speed section. The speed
controller has a high-speed gain 20-00/20-01 and a low-speed gain 20-02/20-03 that can be
set independently. The switch between the high-speed and the low-speed is set by parameter
20-15 and 20-16.

(2) The high/low switch frequency can be set with parameter 20-15 and 20-16. Similar to the ASR
gain, the speed estimator has a high-speed gain 20-09/20-10 and a low-speed gain
20-11/20-12.

(3) The speed estimator has a low-pass filter to reduce the speed feedback interference, parameter
20-13 and 20-14 are active at high speed as well as low speed.The switch between the
high-speed and the low-speed is set by parameter 20-15 and 20-16.

(4) 20-17 sets the low-speed compensation gain of the speed feedback.

(5) 20-18 sets the high-speed compensation gain of the speed feedback.

(6) When the frequency reference is rises above the value set in 20-16, the ASR gain used is set by
parameters 20-00 and 20-01. When the frequency reference falls below the value set in 20-15,
the ASR gain used is set by parameters 20-02 and 20-03. Gain time constant is adjusted linearly
when the speed command falls within the range of 20-15 to 20-16, for a smooth operation.
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AP AP Time A
Constant
P =20-00 p=2000 - ______ 20-14
| I =20-01 | I =20-01 |
| | |
| | |
P =20-02
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| | I = 20-03 i | | — 20-13
I I I I I I
- Frequency - Frequency >
2015 20-16  poference 2015 2016 e ference 20-15  20-16

Figure 4.3.112 ASR gain setting (SLV mode)

» Tune the speed control gain

During ASR gain tuning, the multi-function analog output (AO1 terminal) can be used to monitor
the output frequency and motor speed (as shown in figure 4.3.112) -

» SLV mode gain tuning (20-00~20-03, 20-09~20-18)

1

(2)

(3)

(10)

Tune the low-speed ASR P and I gain 20-02 ~ 20-03, make sure the reference frequency is
below the value of parameter 20-15.

Tune the high-speed ASR PI gain 20-00~20-01, make sure the reference frequency is above
parameter 20-16 value.

Both low-speed ASR gain and the high-speed gain can be set to the same values and only
require to be adjusted in case of system instability.

In case tuning of the ASR P and I gain 20-00~20-03 does not improve the system response,
reduce the low-pass filter time constant 20-13~20-14 to decrease the bandwidth of the
feedback system and re-tune the ASR gain.

Tune low-speed low-pass filter time constant 20-14, make sure the reference frequency is
below parameter 20-15 value.

Tune high-speed low-pass filter time constant 20-13 at frequency reference, make sure the
reference frequency is above parameter 20-16 value.

Increasing the low-pass filter time constant can limit the bandwidth of the speed feedback
system and may reduce the system response. Increasing the low-pass time reduces the speed
feedback signal interference but may results in sluggish system response when the load
suddenly changes. Adjust the low-pass filter time if the load stays fairly constant during
normal operation. The low bandwidth of the speed feedback must be supported by the low
gain of ASR to ensure the stable operation.

Decreasing the low-pass filter time constant may increase the bandwidth of the speed
feedback and the system response. Decreasing the low-pass time may increase the speed
feedback interference resulting in system instability when the load suddenly changes.
Decrease the low-pass filter time is a quick system response is required for rapidly changing
loads. The high bandwidth of the speed feedback allows for a relative high ASR gain.

In case tuning 20-00~20-03 and the low-pass filter time constant 20-13~20-14 do not
improve the system response time, tuning the PI gain 20-09~20-12 of the speed estimator
may be required.

Setting a high gain for the speed estimator (high proportion (P) gain and small integral
(Dtime) increases the bandwidth of the speed feedback, but may cause speed feedback
interference resulting in system instability.
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(11) Setting a low gain for the speed estimator (small proportion (P) gain and high integral
(I) time) decreases the bandwidth of the speed feedback, may improve speed feedback
interference resulting in a more stable system.

(12) The default values for the ASR can be used in most applications, no adjustment is required.
Adjusting the low-pass filter time and speed estimator gains requires a good understanding
of the overall system. If a high-speed system response in combination with stable operation is
required consider using SLV control mode.

(13) Parameter 20-15 sets the gain switch frequency at low-speed and parameter 20-16 sets the
gain switch frequency at high-speed.

(14) Operating at a speed below 20-15 will result in a larger excitation current for low-speed
operation accuracy. When the frequency reference rises above 20-16, the inverter will output
the rated excitation current at the no-load voltage (02-19).

(15) For general purpose applications parameter 20-15 should be set to a value of 5~50% of the
motor base frequency. If this value is too high, the inverter output may saturate. Parameter
20-16 should be set to a value of 4Hz or more above the value of 20-08.

(16) When experiencing speed jitter at high speed and stable operation during mid-range speed
while operating a heavy load (>100%), it is recommended to reduce the no-load voltage
(02-19) or tune the FOC parameters (18-05 ~ 18-06).

(17) Parameter 20-17 and 20-18 are for compensating speed feedback at low speed and high
Speed.

(18) Use parameter 20-17 to adjust the torque compensation gain for the low speed range. By
tuning 20-17an offset is added to the torque-speed curve. Increase 20-17 when the no-load
speed is lower than the frequency reference. Decrease 20-17 when the no-load speed is
higher than the frequency reference.

The effect on the torque-speed curve from 20-17 is shown as the following figure

Torque
Decrease 20-17 Increase 20-17
-— —p

- Speed

Figure 4.3.115 20-17 Effect on the torque-speed curve from

Use parameter 20-18 to adjust the torque compensation gain for middle to high speed range. For
most general purpose applications it is not necessary to adjust the 20-18. The effect on the
torque-speed curve from 20-18 is shown as the following figure 4.3.116.

Torque Decrease Increase Decrease | Increase
A 0-18 20-18 20-18 20-18
- - —

Speed

Figure 4.3.116 Effect on the torque-speed curve from 20-18
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> ASRintegral limit (20-04)
Setting a small value may prevent system response when the load suddenly changes.

»  ASR main delay time (20-08).
(1) Does not require to be adjusted for general purpose applications.
(2) When the set value of 20-08 is set high, the speed response will be reduced, but the system is

more stable.
20- 34 Compensation Gain of Derating
Range [0 ~256001)
20- 35 Compensation Time of Derating
Range [0~30000] mSec

Refer to Fig.4.3.108 and Fig. 4.3.109. Torque compensation function of derating can reduce the
characteristics of ASR turning around under shock load.

> This gain effect is the same as ASR proportional gain (20-00, 20-02). And if this parameter is
coupled with low-pass filter time constant (20-35), it can avoid oscillation.

> This time constant is used for suppressing the oscillation produced by 20-34. But too large
compensation time constant will cause slower output response and then is unfavorable for
turned compensation.

> Itis suggested that the setting value of parameter 20-34 is 30~50ms and 20-35 is 50~100m:s.
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Group 21 Torque Limit Parameters

21- 05 Positive torque limit

Range [0~300] %

21- 06 Negative torque limit

Range [0~300] %

21- 07 Forward regenerating torque limit

Range [0~300] %

21-08 Reversal regenerating torque limit

Range [0~300] %
> InSLV and PMSLV control mode, there are four torque limits that can be set separately :
I Positive torque limit in forward direction (21-05 positive torque limit)
II. Positive torque limit of reverse direction (21-06 negative torque limit)
III. Negative torque limit in reverse direction (21-07 forward regenerating torque limit)
IV. Negative torque limit in forward direction (21-08 reversal regenerating torque limit)

Output Torque (T)
A I
21-08 21-05
Positive torque
I I l I: Forward rotation positive torque
> Motor Speed ”E Reverse rotat!on posntl\(e torque
Ill: Reverse rotation negative torque
1 v IV: Forward Rotation negative torque
Negative torque
21-06 21-07
Reverse e F.orwr—:ard
direction direction

Figure4.3.117 Torque limit setting
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Group 22 PM Motor Parameters

22-00 PM Motor Rated Power

Range [0.00~600.00] kW

22-02 PM Motor Rated Current

Range 25%~200% inverter’s rated current
22-03 PM Motor’s Pole Number

Range [2~96] Poles

22- 04 PM Motor’s Rated Rotation Speed
Range {0~60000] RPM

22- 05 PM Motor’s Maximum Rotation Speed
Range {0~60000] RPM

22- 06 PM Motor Rated Frequency
Range (4.8~599.0] Hz

» The PM parameter group can be restored to factory setting (13-08), please confirm
the motor rating before initializing the inverter (13-00).

» PM motor rated power (22-00)
Set the motor power according to the motor nameplate.

» PM motor rated current (22-02)
Set the motor full load according to the motor nameplate.

» PM motor pole number (22-03).
Set the number of motor poles according to the motor nameplate.

> PM motor rated speed (22-04)
Set parameter 22-04 or 22-06, the inverter will automatically calculate the one or the other.
Set the motor rated speed in rpm according to the motor nameplate.

> PM motor maximum rotation speed (22-05)
Set the maximum motor rated speed in rpm according to the motor nameplate.

> PM motor rated frequency (22-06)
Set the motor rated frequency according to the motor nameplate.

Only needs to set one of PM motor rated speed (22-04) and PM motor rated frequency (22-06),
inverter will calculate another one automatically, refer the formula below :

120 x f (PM motor rated frequency
P (PM motor pole number)

(PM motor rated speed) N =
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22-10 PM SLV Start Current

Range [20.0 ~200.0] %

22-11 I/F Mode Start Frequency Switching Point
Range (1.0~20.0] %

22-14 Armature Resistance of PM Motor
Range (0.001 ~30.000] Q

22-15 D-axis Inductance of PM Motor
Range (0.01 ~300.00] mH

22-16 Q-axis Inductance of PM Motor
Range (0.01 ~ 300.00] mH

22-18 Flux-Weakening Limit

Range (0~100] %

22-21 PM motor tuning

(0] : PM Motor Tuning is not Active

R
ange (1] : Parameter Auto-tune (for PMSLV Tuning)

22-23 PM SLV acceleration time

Range [0.1~10.00] Sec

22- 25 Initial Position Detection of PM Motor
[0] : Disable

Range

[1] : Detected wheb inverter is running

> PMSLV Start Current (22-10)
Set torque current at start and the unit is the percentage of motor rated current.

» I/F Mode Start Frequency Switching Point (22-11)
This function is for the switching point from open-loop to close-loop in PMSLV mode. The unit is
percentage for rated speed of motor. It recommends that over 5% for 400V and over 10% for 200V.

> Armature Resistance of PM Motor (22-14)
Set resistor for each phase of the motor in unit of 0.001Q. It is set automatically when the motor
auto-tunes (22-21).

> D-axis Inductance of PM Motor (22-15)
Set motor’s D-axis inductance in unit of 0.001mH. It is set automatically when the motor auto-tunes
(22-21).

> Q-axis Inductance of PM Motor (22-16) -
Set motor’s Q-axis Inductance in unit of 0.001mH. It is set automatically when the motor auto-tunes
(22-21).

> Flux-Weakening Limit (22-18)

If the motor’s maximum rotation speed (22-05) is set to be higher than the motor’s rated rotation
speed (22-04), it will automatically start the flux-weakening control. It is set to limit the maximum
flux-weakening energy and the unit is the percentage of motor rated current.

4-226



» PM Motor Tuning (22-21)

WARNING!

The inverter and motor may start unexpectedly during Auto-Tuning, which could result in death or
serious injury. Make sure the area surrounding of the motor and load are clear before proceeding
with Auto-Tuning.

(1) Please set 00-00=5 and then set 22-21=1, before selecting PM motor tuning, enter the motor
data (22-00)~(22-06) according to the motor nameplate and the number of encoder pulses
(20-27).

(2) When 22-21=1, press the enter key to go to the PM motor tuning screen. The keypad will
display the message of “IPrdy” (Ready to Tune), press run to start the PM motor tuning. The
keypad will display the “IPtun” message during auto-tune.

(3) If the motor is successfully tuned, the message of “IPEnd” will be displayed. If auto-tune is
aborted with the stop key, the operator will display the message of “IPbrd“(PM motor tuning
aborted).

Note :

If inverter already performed motor auto tuning, it is not required to perform motor tuning

again when re-powered up.

> PMSLV acceleration time (22-23)

PM SLV acceleration time is the acceleration time from static to I/F Mode Start Frequency Switching
Point (22-11).

Note :

If occur error or vibration in PMSLV mode. Suggest to increase or decrease acceleration time. Please
adjust acceleration time by different application.

> Initial position detection of PM motor (22-25)

Use for PMSLV control mode.

When 22-25=1, inverter will detect the initial position of motor rotator while motor is starting to run.
It can prevent the motor reverse the stator.

When 22-25=0, detection function is disabled, inverter will not perform the detection while motor is
running. If the motor does not allow to run, please use this mode.
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Group 23 Pump & HVAC Function Parameters

23-00 Function Selection
[0] : Disable
(1] :Pump
Range [2] : HVAC
[3] : Compressor

> Refer the wiring diagram of single/multi-pump in chapter 3.3.
® Select function of pump or HVAC via parameter 23-00. This function is enabled if PID
control mode (10-03) is enabled. Function of pump or HVAC affects PID target value and if
parameter group 23 are enabled. °
® \When 23-00=1, LCD keypad switches automatically the main screen monitoring (16-00)
to operating pressure setting (12-74), the sub-screen monitoring 1 (16-01) to pressure
feedback value (12-75) and sub-screen monitoring 2 (16-02) to output frequency (12-17).
® When 23-00=2, LCD keypad switches automatically the main screen monitoring (16-00) to
flow meter target setting (12-77), the sub-screen monitoring 1 (16-01) to flow meter
feedback (12-71) and sub-screen monitoring 2 (16-02) to output frequency (12-17).
® \When 23-00=3, selection of main frequency command source (00-05) can be set except
PID mode and V/F curve is limited to F (01-00). Middle output voltage (01-07) is
automatically set to the half of maximum output voltage and parameter 01-00 will be
hidden.
Notel: Refer to the setting value of parameter 23-05 for the display of LED keypad.

Note2: When the control mode switched to 00-00, the selection of 23-00=1 or 3 is disabled

23-01 Setting of Single & Multiple Pumps and Master & Alternative

[0] : Single Pump
[1] : Master
Range [2] :Slave l
[3] :Slave 2
(4] :Slave 3

> Setthe inverter as the Master or Slave 1~3 via parameter 23-01. Refer to Fig 4.3.119 for the
functional process of dual pump start to enable multiple pumps in parallel. It is required to
reconnect to write in the parameter after it is set.

23-02 Operation Pressure Setting

Range (0.10 ~ 650.00] PSI

> Set the pressure value depending on the pressure transmitter of pump system after setting
10-00 to 0 (keypad given).

23-03 Maximum Pressure of Pressure Transmitter

Range (0.10 ~ 650.00] PSI

>  Set the maximum pressure value depending on the pressure transmitter of pump system.
Parameter 23-02 is limited to this maximum value.
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23- 04

Pump Pressure Command Source

Range

[0] : Set by 23-02
[1] :Set by Al

» Pressure command source is given the value set by 23-02 (Operation Pressure Setting) or AL
Refer to parameter 10-00 for the setting of Al terminal.

23- 05 Display Mode Selection *2
[0] : Display of Target and Preesure Feedback

Range [1] : Only Display Target Pressure
[2] : Only Display Pressure Feedback

>  This function can have the common display of target & feedback pressure or display separately

® When 23-05=0000, LED keypad displays pressure setting value and pressure feedback

g
Lo

Two-digit in the left is the pressure value setting and two-digit in the right is the pressure feedback

value in the seven-segment monitor. When 23-00=2 (HVAC), the unit will be multiplied by 1000

times. If the display value is 5.0, it means 5000GPM

® When 23-05=0001 : LED keypad only displays the pressure setting value.
“han
ey

® \When 23-05=0002 : LED keypad only displays the pressure feedback value.
RN
o

Note:

If Pump mode is used LED keypad, parameter 23-03 is required to
If Pump mode is used PID mode, the value of 10-33 is required to

99.0 PSL
999 and 10-34=1.

s
B

23- 06 Proportion Gain (P)
Range {0.00~10.00]
23-07 Integral Time (I)
Range [0.0~100.0] Sec
23-08 Differential Time (D)
Range [0.00~10.00] Sec

[‘ 23-02 Target Pressure Value ‘
B e ( __ e &

‘ Pressure Feedback Signal ‘

‘ Stablized Deviation

b.

Fig. 4.4.103 Diagram of pressure feedback value
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Table 4.3.17 Guide for PID parameter adjustment

Increase Setting Value Decrease Setting Value Main Feature
Proportional | (Pros) Increase response time (Pros) Reduce jittering Increase
Gain (P) (Cons) Might cause pump jittering (Cons) Slow down response stabilized time
Int | (Pros) S th outout f (Pros) Fast response For smooth
ntegra ros) Smooth output frequenc
, 9 P ; y (Cons) Change rapidly output feedback
Time (I) (Cons) Slow down response L
frequency variations
) ) (Pros) Avoid overshooting N Respond to
Differential . - (Pros) System stability .
. (Cons) System instability or i ) system rapid
Time (D) L (Cons) Overshooting easily L
motor jittering variations
Notes:

PID parameters can be modified during the inverter is running.
Cons: Disadvantage

Pros: Advantage

| Output before PID adjustment|

Fig. 4.3.102 PID Diagram for PID parameter adjustment

23-09 Tolerance Range of Constant Pressure
Range (0.01 ~ 650.00] PSI

23-34 Tolerance Range of Constant Pressure 2
Range (0.01 ~ 650.00] PSI

> When pressure feedback value is higher than 23-02 (operation pressure setting), inverter
output frequency will decrease downward into sleep status. PID starts (output frequency will
increase) when pressure feedback value is less than (23-02) — (23-09).

23-10

Sleep Frequency of Constant Pressure

Range

[0.0~400.0] Hz

> When inverter output frequency falls below 23-10 (sleep frequency of constant pressure), it
starts to count the sleep time (23-11).
*: (When the motor's maximum output frequency is over than 300Hz, the frequency resolution is

0.1Hz)
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23-11 Sleep Time of Constant Pressure

Range [0.0~255.5] Sec

When the inverter finishes counting the sleep time (23-11), the output frequency falls
downward at the deceleration time (00-15) and gets into sleep status. Parameter 23-10 (sleep
frequency of constant pressure) is dedicated by the pump and it is not applied to parameter
10-17 (start frequency of PID sleep).

Bar

23-09
Sleep Tolerance Range

Pressure
Feedback
Signal

Value

time

| I
|

L

|

| : Target Pressure
| ]

| ]

| ]

| |

| |

|

Hz

r-—~:|23—l]_ Sleep Delay Time |
! I

___________________________ = ""‘""‘ 23-10 Sleep Frequency ‘
Output

Frequency

time
|S|eep Tolerance Range: [(23-02)-PID Feedback] < 23—09|

Fig. 4.3.103 Diagram for stop time of constant pressure

23-12 Maximum Pressure Limit

Range (0.00 ~ 650.00] PSI

It is convenient for user to limit maximum pressure. When pressure feedback value is higher
than maximum pressure limit, the inverter displays warning signal and then stops.

23-15 Minimum Pressure Limit

Range {0.00 ~ 650.00] PSI

Pb

It is convenient for user to limit minimum pressure. When pressure feedback value is lower than
minimum pressure limit, the inverter displays warning signal and then stops.

5 - |23—l2 Maximum Pressure L'|m'|t|

T T R e o T T S e e e e oo e e e e e s = |23-02 Target Pressure Value |

Pressure Feedback Signal

o e spe i e O T G S S A OSEGIE, | e a1 ‘ 23-15 Minimum Pressure Limit‘

time

Fig. 4.3.104 Diagram for pressure feedback limit

Note:
The pressure under the control of PID is between the maximum pressure limit (23-12) and minimum
pressure limit (23-15).
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23-13 Warning Time of High Pressure
Range (0.0 ~ 600.0] Sec

> When pressure feedback value is higher than maximum pressure limit, warning time of high
pressure starts to count. If pressure feedback value is lower than maximum pressure limit
during counting time, the warning time will recount and the inverter will display the warning
signal of HIPb when the warning time ends.
23-14 Stop Time of High Pressure
Range (0.0 ~ 600.0] Sec

» When the warning signal of high pressure occurs and pressure feedback value is higher than
maximum pressure limit, stop time of high pressure starts to count. If pressure feedback value
is lower than maximum pressure limit during counting time, the stop time will recount and the
inverter will display stop error signal of OPbFt when the stop time ends.

Note:

When user does not want the inverter to be restricted by the maximum pressure, set 23-74=0
(disable) to disable the function of high pressure limit.

B
.Y T S e | 23-12 Maximum pressure |'|m'|t|

| 1
| |
! : : Pressure feedback output |

— ——-i ——————————— b e = i !— —————————————— —|23—02 Targetpressurevalue|
1 | | | 1
L : ]
- | | | [ !
1 | 1 ! ;

______i ______ R Jlr __________ 1' ________ _: _____ SRS A |23—15 Minimum pressure limit |
N : ]
i . l ' . - time

e : o
! : | ! | !
T T T |
I | : | : |
l i | i | | Stop along the deceleration time (00-15) |
| | I | | I
| | . ! i :
! I | I | '
| | | . |
. — : — time
BT - : ' T2 ! ! T1 < (23-13); Recounting after T1
OPbFt T2 = (23-13); Keypad flashes and displays HIPb
T3 = (23-14); Keypad flashes and displays OPbFt
Fig. 4.3.105 Diagram for warning to stop at high pressure limit
23-16 Warning Time of Low Pressure
Range [0.0 ~600.0] Sec

>

When pressure feedback value is lower than minimum pressure limit, warning time of low
pressure starts to count. If pressure feedback value is higher than minimum pressure limit
during counting time, the warning time will recount and the inverter will display the warning
signal of LoPb when the warning time ends.
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23-17 Fault Stop Time of Low Pressure

Range (0.0 ~600.0] Sec

When the warning signal of low pressure occurs and pressure feedback value is lower than
minimum pressure limit, stop time of low pressure starts to count. If pressure feedback value is
higher than minimum pressure limit during counting time, the stop time will recount and the
inverter will display stop error signal of LPbFt when the stop time ends.

|
——————————————————————— i e e ———————|23712 Maximumpressurelimit|

Bar

1
1
: Pressure feedback output |

—————————————— = | 23-02 Target pressure value|

______________ |23—15 Minimum pressure limit |

time

time

- T1 < (23-16); Recounting after T1
LPbFt T2 = (23-16); Keypad flashes and displays LoPb
T3 = (23-17); Keypad flashes and displays LPbFt

Fig. 4.3.106 Diagram for warning to stop at low pressure limit

Note:
When user does not want the inverter to be restricted by the minimum pressure, set 23-75=0

(disable) to disable the function of low pressure limit.

23-18 Time of Loss Pressure Detection
Range (0.0 ~600.0] Sec

23-19 Proportion of Loss Pressure Detection
Range {0~100.0] %

A\

When 23-19 = 0 or 23-78 = 0, function of loss pressure detection is disabled.

When 23-19 > 0, If the feedback pressure value is lower than the value of [(23-02) x (23-19)1
and the detection time of loss pressure (23-18) passes, the inverter jumps to fault signal
(FBLSS).

23-22 Slave Trip Frequency

Range [0.0~599.0] Hz

If Master and Slave start to run at the same time, Slave will stop depend on the condition listed as

below:
(1) When 23-22=0 Hz, if output frequency of Slave is lower than 23-10 (Sleep Frequency of

constant Pressure) and after the time of 23-11 (Sleep Time of Constant Pressure), the Slave will
be stop automatically. -

(2) When 23-22 = 1~599 Hz (The maximum frequency follow 01-02), if the output frequency of

slave is lower than 23-22, Master will inform Slave to stop and enter sleep mode, or output
frequency of Slave is lower than 23-10 (Sleep Frequency of Constant Pressure) and after the
time of 23-11 (Sleep Time of Constant Pressure), the Slave will be stop automatically. -
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23-23 Direction of Water Pressure Detection
Range [0] : Upward Detection

[1] : Downward Detection
23-24 Range of Water Preesure Detection
Range [0.00 ~ 65.00] PSI

When upward detection of water pressure starts, water pressure will slightly increase. At this
time, it may cause shortly pressure fluttering or instability if water consumption continues. It is
recommended to reduce the range of water pressure detection (23-24) but it will extend the
time of inverter jumping into sleep without water consumption or with mild water
consumption.

23-25 Period of Water Preesure Detection

Range [0.0 ~200.0] Sec

23-25 = 0.0 (sec) means to disable the function of water pressure detection.

When function of water pressure detection is enabled, it can shorten the time of jumping into
sleep without water consumption or with mild water consumption.

If water consumption frequenctly continues, it is recommended to extend the cycle of water
pressure detection (23-25) so as the detection times can be reduced and the occurrence of
fluttering or instability during water pressure detection in constant pressure can be avoided.

23- 26 Acceleration Time of Water Pressure Detection
Range (0.1 ~ 6000.0] Sec
23- 27 Deceleration Time of Water Pressure Detection
Range [0.1 ~6000.0] Sec

23-26 and 23-27 are corresponding to 00-16 and 00-17, so the setting of 23-26 changed with
the setting of 00-16. Thus, avoid using multi-speed application function while using PUMP
function.

23-23=0VUpward
Detection of Water Pressure
23-24 Range of Water
Pressure Detection

Bar

[23-02 Target Pressure Valug]

Pressure Feedback

Value

23-26 Acceleration Time |
Water Pressure Detection|

time

Hz

23-11 Sleep Time of

Constant Pressure

—
23-10 Sleep Frequency

23-25 Period of Water
Pressure Detection

-u—| Output Frequency |

l : time
- Water Water —
Consumption Consumption
Continues Stops

Fig. 4.3.107 Diagram for upward detection of water pressure
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23-23=1 Downward Detection

of Water Pressure

Bar, 23-24 Range of Water
Pressure Detection

Pressure Feedback

Walue

23-27 Deceleration Time of

[23-02 Target Pressure Valug]

time

Hep——1
| |Water Pressure Detection

| | .

23-11 Sleep Time of

Constant Pressure

i~ _"'"‘ 23-10 Sleep Frequency

- Output F"E'QUE'”CY| Pressure Detection

i i time
Water Water —
Consumption Consumption
Continues Stops

Fig. 4.3.108 Diagram for download detection of water pressure

» When downward detection of water pressure starts, the output frequency will decelerate with
the deceleration time of water pressure detection (23-27). Water pressure reduces with the
deceleration when water consumption continues and pressure feedback value rises if the value
is lower than that of target pressure value (23-02) - range of water pressure detection (23-24).
It may cause shortly fluttering or instability during water detection process. User can
appropriately adjust the range of water pressure detection (23-24) to avoid the occurrence of
severe flutter. Mild water consumption result in pressure reducing during deceleration and the
inverter’s output frequency may decrease to sleep frequency. But if pressure feedback value is
lower than that of target pressure value (23-02) - range of water pressure detection (23-24), the
output frequency will accelerate again.

Table 4.3.18 Guide for comparison of water pressure detection direction

Pros Cons
e If“Pump lift" is too high, operation frequency is

Upward higher without water consumption or with mild
detection Keep the pressure above the target pressure during water consumption. So this detection effect is too

this process. restricted to jump into sleep.
of water For strict and precise applications ® Energy-saving of water flow is not obvious and
pressure Slave is not easy to sleep under the multiple pumps

in parallel.

Jump into sleep status without water consumption

or with mild water consumption.

For energy-saving purpose, under the multiple
Downward pumps in parallel regulate the pumps to the ® Pressure fluctuations may occur during this process
detection optimum operation state during this process. if user inappropriately regulates the range of water
of water Startup sequency is by Master, Slave 1, Slave 2, and pressure detection (23-24) and the deceleration
pressure Slave 3. Sleep sequency is by Slave 1, Slave 2, and time of water pressure detection (23-27).

Slave 3 and Master. After the switching time is
allowable, alternate Master and Slave reach the
average of life expectancy.
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23-28 Foreced Run Command

Range {0.00 ~ 599.00] Hz

>  This function is enabled when PID mode (10-03) is selected. Pump will not depend on the
feedback to make any PID output adjustment and runs the frequency of 00-05 (Frequency
command) when multi-function digital input (S1~S6) is set to 16 (PID control disable).

> And when the other digital input is set to 57(forced frequency run), inverter sets the frequency
to run depending on the parameter 23-28 (forced run command). If PID function disable is
removed, the inverter is controlled by PID.

23-29 Switching Time of Multiple Pumps in Parallel

Range [0 ~ 240] hour/min

> If function of multiple pumps in parallel is enabled, the switching way is Master->Slavel->
Slave2->Slave3 > Master > ... and the switching time is set via parameter 23-72.

23-30 Detection Time of Multiple Pumps in Parallel Running Start

Range (0.0 ~30.0] Sec

» When parameter 23-31 is set to 1 or 3, detection time of multiple pumps in parallel running
start is enabled. If water pressure can not reach the error range of constant pressure and water
flow time is over the detection time (23-30), Master will inform Slave of running start.

23-31 Synchronous Selection of Multiple Pumps in Parallel

[0] : Disable

[1] : Pressure Setting and Run/ Stop
[2] : Pressure Setting

(3] : Run/Stop

Range

Y

When 23-31=0: Disabled

» When 23-31=1: Set 23-01 to 1, Pressure setting and Run/ Stop command are modified by
master and Slave follows Master's command. Run/Stop command from Slave can be
regarded as the emergency stop command with the highest priority.

» When 23-31=2: Pressure setting is modified by Master and Slave follows Master’'s command to
update synchronously.

» When 23-31=3: Run/ Stop command is set by Master and Slave follows Master's command.
Run/Stop command from Slave can be regarded as the emergency stop command with the
highest priority.

Note:

1. When Master modifies the pressure setting, it requires pressing ENTER key to modify the

pressure setting of Slave.

2. When the switching time of multiple pumps in parallel (23-29) changes and reconnection, it will

recount the time.
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‘ 23-29 Tolerance Range of Constant Pressure |

|
| ) S |
\ 23-30 Detection Time |l
T 0 I

| 23-02 Target Pressure Value ‘

-l—| Pressure Feedback Value |

- | Qutput Frequency

time

B . C

Hz . . . time
1 I B0Hz
1 - |
| I
Master | : :
1 I I
. . I
[ — | Qutput Frequency :

: t time
Hz T T
I I
I I
I I

|

I ]
I |
I I
I I
I I
I
T
T

T
1
1
I
I
I
Slave I
I
I
I
I
1
T

D
Fig. 4.3.109 Dual pumps start up process

A. Dual pumps are enabled during this time. Master starts up first and Slave is in standby to enter
constant-pressure operation.

B. Large water consumption results in the higher operation frequency of Master. If water pressure
is not lower than the tolerance range of constant-pressure and the operation time is not over
the detection time (23-30), Slave is still in standby.

C. Ifitis over the detection time (23-30), and Master runs at 60Hz, Master informs Slave of
auxiliary kicking water. After Slave operates, the operation frequency of Master and Slave
reduces to the operation of constant-pressure if water consumption is stable.

D. If water consumption is mild, the operation frequency of Master and Slave reduces. Because the
water consumption is less than that of the operation of dual pumps, Slave stops to sleep
(please refer to parameter 23-22 for dual pump slave sleep requirements) and only Master runs
to reach constant-pressure operation.

Notel:
When 23-35=3, If the operation time is over the switching time (23-29) or sleep to stop under the
operation of dual pumps, the dominance between Master and Slave will exchange to operate.

Note 2 :

When 23-01#0, the parameter 23-01 of these two inverters can not be simultaneously set to 1 or 2.
That is, the parameter 23-01 of one inverter is set to 1 and that of the other inverter should be set to
2 and vice versa.
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Bar

23-09 Tolerance Range of Constant Pressure ‘

‘23—02 Operation Pressure Setting |

time

Hz

Master 23-10 Sleep Frequency of Constant Pressure

time

Hz

Slave \\ 23-30 2330 - ‘ 23-22 Slave Trip Frequency

Detection Time

E - Detection Time

: \ ! 7 =—| Output Frequency
1 I

I i

1
1 time
i

D E =

Diagram of sleep stop alternative selection action

Note:

A.

Dual pumps are enabled during this time. Higher operation pressure occurs, Master keeps
operation and Slave output frequency decreases.

B. Master operation frequency maintains 60Hz. If water pressure doesn’ t decrease to the target
constant pressure and Slave continuously decreases to the set trip frequency (23-22), Slave
detection time (23-30) starts and Slave decelerates to stop.

C. If milder water consumption and higher water pressure occur and Slave operation command is
in sleep status, Master output frequency decreases to let the water pressure be in constant
status when the detection time (23-30) is over.

D. When Master operation frequency decreases to the sleep frequency of constant pressure
(23-10), Master will decrease to stop, water consumption is continuously mild and water
pressure will reduce slowly. -

E.  When water consumption stops, Master jumps into sleep and the pressure remains the same.
and Slave’s detection time (23-30) starts.

F.  When the detection time (23-30) is over, shift operation stops and virtual Master starts to
become Slave. The inverter operates in constant pressure under the target pressure value.

23-35 Selection of Multiple Pumps Shift Operation
[0] : No function
[1] : Timer Alternative Selection
Range [2] : Sleep Stop Alternative Selection
[3] : Timer and Sleep Stop Alternative Selection
[4] : Multiple Pumps Test Mode

» 23-35=1, the Master and Slave of multiple pumps in parallel will be exchange, after the
switching time of multiple pumps in parallel. -

> 23-35=2, when the Master and Slave of multiple pumps in parallel are both in sleep mode, and

after the detecting time (23-30), the Master and Slave of multiple pumps in parallel will be
exchange. Every time the multiple pumps start, the exchange will be processed. Please refer to
the diagram of sleep stop alternative selection action.
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» 23-35=3, Timer alternately selected and sleep stop alternately selected will be enabled at the
same time.
» 23-35=4, When master stop running and the slave need to run, please set 23-35=4, and no
exchange between Master and Slave.
23-37 Leakage Detection Time
Range [0.0~100.0] Sec
23-38 Pressure Variation of Leakage Detection Restart
Range [0.01~65.00]) PSI
23-39 Pressure Tolerance Range of Leakage Detection Restart
Range [0.01~650.00] PSI
‘ Leakage Detection Casel: Pressure Variation > 23-38 |
Bar
2537 Ir-'—b- 23-02 Operati
éi:??gn "' 2337 : A PressurepSetting
Time Leakage : | Pressure Feedback Value |
Detection :
Time |
I
Hz I time
|
|
|
|
|
i
<[ |
- time
! g ! Leakae 1
— 4 -
! =P -.-!-‘ Detection !
Pressure Variation of Leakage Detection Restart Restart
AP < 23-38
AP2 < 23-38
» To limit single inverter to use leakage detection.
> When 23-37 = 0.0 (sec), switch off this function.
>

When pump is at shutdown state, pressure will drop over time if pipeline leaks. Pump will
restart if pressure variation is larger than the value of parameter 23-38 in every detection time

(23-37).
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| Leakage Detection Case 2: Pressure Variation < 23-18 |

Bar
|Pressure Feedback\a’alue| 23-02 Operation
Pressure Settin
> AP1 9 \
]
23-37 ™ - - :: :
Leakage 23-37 23-37 ! : 23-39 Pressure Tolerance
Detgctmn Leakage Leakage | Range of Leakage Detection
Time Detection ; |
Time Detection | Restart
Time |
Hz L time
]
I
|
|
|
|
|
I
I
I
1 -— | Output Frequency
1
]
I
1 — time
| ! Leakage |
r‘ Sleep = Detection A
Pressure Variation of Leakage Detection Restart Restart
AP1 < 23-38
AP2 < 23-28
AP3 < 23-28

> When 23-37=0.0 (sec), switch off this function.

» When pump is at shutdown state, pressure will drop over time if pipeline leaks. Inverter will
keep sleep state if pressure variation is lower than the value of parameter 23-38 in every
detection time (23-37) and pump will restart if pressure variation is larger than that of 23-38 or
pressure tolerance range is over the value of parameter 23-39 in the detection time.

> Properly adjust the relevant leakage detection parameters 23-37, 23-38 and 23-39 to improve
the condition of frequenct pump start and stop caused from the dropping pressure of water
system due to leakage.

> Function of leakage detection is enabled only in the setting of single pump.

23-71 Maximum Pressure Setting
Range (0.10 ~ 650.00] PSI

» 23-02 (Operation pressure setting) is limited by 23-71 (Maximum pressure setting). 23-71 is
limited by 23-03 (Maximum Pressure of Pressure Transmitter)
23-72 Switching Time of Alternation in Parallel
Range (0] :Hour

(1] :Minute
» When 23-72=0, parameter 23-29 will be in the unit of hour.
» When 23-72=1, parameter 23-29 will be in the unit of minute.
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23-73 Slave Wake-up Selection

Range [0] Disable
(1] Enable

> When multiple pumps are in parallel and the requirements of slave wake-up can not be
achieved in tolerance range, user can set parameter 23-73=1 and refer to the following
conditions to wake up Slave.

(1) Masteris in full speed operation (01-02 maximum output frequency) but pressure feedback
value can not achieve the target pressure value.

(2) Slave is forced to start after one minute (even if the requirement of sleep to wake-up is not
achieved and the pressure feedback value is under the tolerance range of constant pressure)
and keeps operation to achieve the target pressure value.

(3) Itisrequired to follow the formula (the set method 1) and refer to the following diagram to set
the wake-up requirements.

01-00
F Fmax
l
———————————— J:-——- 23-22
.
o
! l 23-30 2322
23130 o1a % I O?_W ----- Set method 1
Diagram of requirements for waking up slave
23-74 High Pressure Setting
[0] Disable
Range [1] High Pressure Warning
[2] High Pressure Warning or Error

» When 23-74=0, High pressure warning or error is disabled.

» When 23-74=1, High pressure warning is enabled. High pressure error is disabled.

» When 23-74=2, High pressure warning or error is enabled. Refer to the instruction of Fig.
4.3.105.

23-75 Low Pressure Setting
[0] Disable
Range [1] Low Pressure Warning
[2] Low Pressure Warning or Error

» When 23-75=0, Low pressure warning or error is disabled.

» When 23-75=1, Low pressure warning is enabled. Low pressure error is disabled.

» When 23-75=2, Low pressure warning or error is enabled. Refer to the instruction of
Fig.4.3.106.

23-78 Selection of Loss Pressure Detection
[0] Disable
Range [1] Loss Pressure Warning
[2] Low Pressure Error
» When 23-78=1, the inverter will display warning signal when detecting the loss pressure.
» When 23-78=2, the inverter will display error signal when detecting the loss pressure.
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4 .4 Built-in PLC function

The PLC ladder logic can be created and downloaded by TECO DrivelLink software.

44.1 BasicCommand

C |l alv|rp|dF] | nNo/ne
Inputs I [1~18 /i1~i8
Outputs Q Q | Q| Q Q Q1~Q2/ql~q2
Auxiliary command M M M M M M1~MF / m1l~mF
Special registers V1~V7
Counter function C C C1~C8/cl~c8
Timer function T T T1~T8 /t1~t8
Analog comparison G G G1-G8/ gl-g8
function
Operation control function F F F1~F8/fl~f8
summation and
. . AS AS1~4
subtraction function
Multiplication and division
function MD Mb1-~4
Description of special registers
V1 : Set frequency Range : 0.1~599.0Hz
V2 : Operation frequency | Range : 0.1~599.0Hz
V3 : All input value Range : 0~1000
V4 . AI2 input value Range : 0~1000
V5 : Keypad input value Range : 0~1000
V6 : Operation current Range : 0.1~999.9A
V7 : Torque value Range : 0.1~200.0%
Command Upper Differential | Lower Differential | Other command symbol
Differential command D d
SET command A
RESET command v
P command P
Open circuit v
Short circuit -
Connection symbol Definition

Connect components on the left and right side

Connects components on the left, right and top side

Connects components on the left, right, top and bottom side

o | |

Connects components on the left, right and bottom side
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4.4.2 Basiccommand function

© D (d) command function
Examplel: I1-D—[ Q1

1 OFF ON OFF
D OFF ON OFF
<! New scanning cycle
Q1 OFF ON OFF
Example2: ilI-d—[Ql
I1 OFF ON OFF
il is the inverse logic of I1
il ON OFF ON
dl OFF ON OFF
e New scanning cycle
Q1 OFF ON OFF
© NORMAL( -[) Output
11—[Q1
I1 OFF ON OFF
Q1 OFF ON OFF
© SET ( o ) Output
11— A Q1
1 OFF ON OFF
Q1 OFF ON
© RESET ( v ) Output
11—\ Ql
nn OFF ON OFF
Q1 ON OFF
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© P mode output

il—PQ1

I1 OFF | ON OFF |ON| OFF |ON OFF
il is the inverse logic of I1

il

Q1 ON OFF ON OFF
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4.4.3 Application functions

o
> O
™ O (O

® |Counter mode (1 ~ 4)

UP/Down counting modes can be set by (I1 ~ f8).

@ |OFF:Countup (0,1, 2,3..)

ON: Count down (...3,2,1,0)

Use (11~f8) to reset counting value

® |ON:Internal count value is reset and counter output ® is OFF

OFF: Internal counter value retained

@ |Internal counter value

® |Counter compare value (AS1~AS4,MD1~MD4,T1~T8,C1~C8,V1~V7,constant)

® |Counter output (C1 to C8, there are a total of 8 counters)

Counter modes :

Mode 1: Countervalue is locked to the set value.

The value will not be retained when the power is cut off.
Mode 2 :  Counter value is not locked.

The value will not be retained when the power is cut off.
Mode 3 :  Counter value is locked.

The value will be retained when the power is cut off.
Mode 4 :  Counter value is not locked.

The value will be retained when the power is cut off.

(1) Counter model

| (5) 20 |

| (4) 0\0\0\1\1\2\2\1\1\0\ \19\19\20\20\20\0\20\20\
‘ Counter input pulse ‘ El:E‘
‘ @) ‘ OFF ON ON

‘ @ ‘ ON ‘ OFF \ ON

\ <6> \ OFF W ON OFF
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Example :

Input from ladder program

n—i2— 7663:] ~—— C3input pulse counter is
f/c':’é\‘ — determined by I1 and i2.
e — QY

ql —[M2]

ml
M2

Input from the function program

- Internal
Up/down countlng‘ Counter Value

C3 turns ON when the counter value

N w/C;OOO ‘ reaches the set Value and at the same
(M2 \ 7 time, the C3 input in the ladder program
- - o 1\/1tu rns ON as well.
(0020 ) {03 )
e e
\< T
I3 ON reset

Counter compare value

Counter value

(2) Counter mode 2

5) 20 |

(4) 0 \19\19\20\20\21 ‘21‘20‘20‘19‘20‘18‘18‘19‘19‘20‘ 0 \20 \zo\

Counter input pulse L BT L L L
‘ @ ‘ ON

OFF ON
| ® o | on on ore
Note:

In this mode the internal counter may increase past the counter compare value, unlike mode 1
where the internal counter value is limited to the counter compare value.

OFF ON
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(1) Counter mode 3 is similar to the counter mode 1, with the exception that the counter value is
saved when the drive is powered down and reloaded at power up.

(2) Counter mode 4 is similar to the counter mode 2, with the exception that the counter value is
saved when the drive is powered down and reloaded at power up.

(5) 20
(4)| Mode18&2 1/1]2 2 0/1/1]2 2
(4)] Mode 384 1112 2 3 344 5|5

\ Counter input pulse \ w m

‘ Power switch ‘
| 6) |

2. Timer Function

@_
ol 0 o

Symbol Description

0] Timer mode (1-7)

Timing unit
1:0.0~999.9 second

2 : 0~9999 second

3 : 0~9999 minute

Use (I1~f8) to reset timing value

©) ON : Internal timing value is reset and timer output ® is OFF

OFF : Internal timer stays running

©) Internal timer value

G)

Timer set value (AS1~AS4,MD1~MD4,T1~T8,C1~C8,V1~V7,constant)

® Timer output (T1 to T8, there are a total of 8 timers)
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Timer mode description :
(1) Timer mode 1 (ON-delay Timer mode 1)

-
_ Timer reset \4> Reset internal
‘/3\‘ . _ —— Internal timer value -¢——timer value and
2/ Internal timer value =0
output
OFF OFF
Timerstart ———————— ON ‘
(6) -« T — >
N~ B
When the set value is reached, the OFF 3 ON ‘ OFF

timer output turns on (T1 to T8) T= timer set value

Example :

Input from the Ladder Program

{] 4<rr5] When I1= 0, the 5th timer starts

Input under function Program Mode

‘Timing unit is 0.1 second ‘ ‘ Timer Mode1

When the time reaches the
set value of 10.0 seconds,
output T5 is turned ON.

\ Timer set value || Present timing value |

(2) Timer mode 2 (ON-delay Timer mode 2)

/"'\\ )
Timer reset ‘\‘}/‘ Reset internal
Internal timer value = 0——»-¢—— Internal timer value -—— timer value

and output

FF OFF
Timer start © ON ON

6) -l 29
\2)

(BN T—
When the set value is reached, the OFF ‘\?/‘ T=t1+t2 ON OFF

timer output turns on (T1 to T8)

@) Reset timer and output OFF on orr

T=timer set value
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(3) Timer mode 3 (OFF-delay Timer mode 1)

(4)

Timer reset \,_,,/‘ R:fset inteirnal
Internal timer value = 0 -¢——  Internal timer value imer value
and output
OFF OFF
Timer start ON

/6\

When the set value is reached, the OFF ON }47T4>‘ OFF

timer output turns on (T1 to T8)

@/ Reset timer and output OFF OFF

T= timer set value

Timer start OFF ON OFF ‘ ON ‘ ‘ ON ‘ OFF
®
\Z
When the set value is reached, the OFF ON T OFF ON }‘T’\ﬂ
timer output turns on (T1 to T8) ’diT—»‘
(3)Reset timer and output OFF ON
&/

T=timer set value

(4) Timer mode 4 (OFF-delay Timer mode 2)

Timer reset Reset internal
er rese Internal timer value timer value and
Internal timer value = 0 output

OFF
Timer start OFF ON

When the set value is reached, the OFF ON OFF

timer output turns on (T1 to T8)

- T
Reset timer and output OFF

T= timer set value

(5) Timer mode 5 (FLASH Timer mode 1)

Timer reset Present timing value Reset internal
Internal timer value =0 ' starts change for timing timer value and

output

Timer start —— ‘

T T T T
When the set value is reached, the

timer output turns on (T1 to T8)

T= timer set value
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(6) Timer mode 6 (FLASH Timer mode 2)

Timer reset . Reset internal
Internal timer value = 0 > Internal timer value ‘ timer value and
output
Timer start T
T T T T
When the set value is reached, T
the output point (T1 to T8)
Reset timer and output ’—‘
T= timer set value
(7) Timer mode 7 (FLASH Timer mode 3)
Timer reset . .
Internal timer value =0 — ™ Internal timer value «—— Reset internal timer
value and output
Timerstart —— ‘
t1 t2
When the set value is reached, the

timer output turns on (T1 to T8)
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3 + Analog comparator function

O

@_
_@

OOO

Symbol Description

) Analog comparator mode (1~3)

@ Input comparison value selection (AS1~AS4,MD1~MD4,T1~T8,C1~C8V1~V7)

©) Current analog input value

® Set the reference comparison value (Upper limit)
(AS1~AS4,MD1~MD4,T1~T8,C1~C8,V1~V7, constant )

® Set the reference comparison value (lower limit)
(AS1~AS4,MD1~MD4,T1~T8,C1~C8,V1~V7, constant)

® Comparator output (G1 to G8, there are a total of 8 comparators)

The description of analog comparison mode :

(1) Analog comparison model (®<®, ® ON)
(2) Analog comparison mode2  (®2®, ® ON)
(3) Analog comparison mode (®<®=<®, ®ON)

Input comparison value selection (V1~V7)

(1) Input comparison value selection = V1 : Setfrequency

(2) Input comparison value selection = V2 : Operation frequency
(3) Input comparison value selection = V3 : All input value

(4) Input comparison value selection = V4 : AlI2 input value

(5) Input comparison value selection = V5 : Keypad input value
(6) Input comparison value selection = V6 : Operation current
(7) Input comparison value selection = V7 : Torque value
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4. Operation control function

O

oY
OL

_@

OOO

Symbol Description

Forward /Reversal control can be set by (I11~f8)
O] OFF : Forward(FWD)
ON : Reversal(REV)

Speed terminal control can be set by (I1~f8)

®

OFF : Operation based on ® set frequency

ON : Operation based on frequency of speed @

Set frequency (can be constant or V3 - V4 - V5)

Speed frequency (can be constant or V3 ~ V4 - V5)

Acceleration time (ACC Time)

Deceleration time (DEC Time)

Q® |0 |®|e

Operation command output
(F1 to F8, there are a total of 8 operation control functions)

Example :

Input from the Ladder Program

i D) RUN/STOP of F1 is determined by
N/ ON/OFF of 11
“/;1;\ (Q1)
LR
Input from Function Program F1is ON inverter starts running
and at the same time, the F1 input of the
Mlii 10.00~ ladder program is ON as well.
M2 10.00 B
7N
L FY )
n—-+ 60.0 N P
n JE—
— 30.0
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5. Summation and subtraction functions

%'@
_@
O

Kol

RESULT ( calculation result ) = V1+ V2-V3

Symbol Description
@ Calculation result : RESULT
) Addend V1(AS1~AS4,MD1~MD4,T1~T8,C1~C8,V1~V7, constant)
©) Addend V2(AS1~AS4,MD1~MD4,T1~T8,C1~C8,V1~V7, constant)
@ Subtrahend V3(AS1~AS4,MD1~MD4,T1~T8,C1~C8,V1~V7, constant)
©) Coil output of error signal (M1~MF)
® Addition and subtraction modes number (AS1~AS4)

6. Multiplication and division modes

_®_
0 [3
O

O _

RESULT ( calculation result ) =V1*V2/V3

Symbol Description
@ Calculation result : RESULT
) Multiplier V1(AS1~AS4,MD1~MD4,T1~T8,C1~C8,V1~V7, constant)
©) Multiplier V2(AS1~AS4,MD1~MD4,T1~T8,C1~C8 V1~V7, constant)
©) Divisor V3(AS1~AS4,MD1~MD4,T1~T8,C1~C8,V1~V7, constant)
® Coil output of error signal ( M1~MF)
® Multiplication and division modes number (MD1~ MD4)
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Chapter 5 Troubleshooting and Fault Diagnostics
5.1 General

5.1.1 Fault detection function

Table 1 Fault information and possible solutions

LED display

Description

Cause

Possible solutions

Over Current

Mr
(]

The inverter output
current exceeds the
overcurrent level (200% of
the inverter rated current).

Acceleration / Deceleration time
is too short.

Contactor at the inverter output
side.

A special motor or applicable
capacity is greater than the
inverter rated value.

Short circuit or ground fault.

Extend acceleration /
deceleration time.

Check the motor wiring.
Disconnect motor and try
running inverter.

Over Current

OCH

The inverter output
current exceeds the
overcurrent level in
acceleration time

Acceleration time is too short
Capacity of motor is bigger than
inverter

Short circuit between winding
and shell of motor

Short circuit between wire and
ground of motor

IGBT broken module

Set the longer acceleration
time

Change to bigger capacity
of inverter

Examine motor

Check the wire

Replace IGBT module

Over Current

The inverter output
current exceeds the
overcurrent level in

Acceleration time is too short
Capacity of motor is bigger than
inverter

Short circuit between winding
and shell of motor

Set the longer acceleration
time

Change to bigger capacity
of inverter

Examine motor

M |acceleration time e Short circuit between wire and chack the wire
[ )
e ground of motor Replace IGBT modul
e IGBT broken module eplace moduie
Over Current )
The inverter output
current exceeds the e « Set the longer acceleration
Mr . e Deceleration time is too short .
'_"_D overcurrent level in time

deceleration time

Ground Fault

[
L

The current to ground
exceeds 50% of the
inverter rated output
current (08-23 =1, GF
function is enabled).

Motor damaged (insulation).
Wire damage or deterioration.
Inverter DCCT sensors defect.

Replace motor.

Check the motor wiring.
Disconnect motor and try
running inverter.

Check resistance between
cables and ground.
Reduce carrier frequency.
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LED display

Description

Cause

Possible solutions

Over voltage

DC bus voltage exceeds
the OV detection level :
200V class: 410Vdc
400V class: 820Vdc

e Deceleration time set too
short, resulting in regenerative
energy flowing back from motor
to the inverter.

e The inverter input voltage is too
high.

e Use of power factor correction
capacitors.

e Excessive braking load.

» Braking transistor or resistor
defective.

e Speed search parameters set
incorrectly.

e Increase deceleration time

e Reduce input voltage to
comply with the input
voltage requirements or
install an AC line reactor to
lower the input voltage.

e Remove the power factor
correction capacitor.

e Use dynamic braking unit.

* Replace braking transistor
or resistor.

o Adjust speed search
parameters.

Low Voltage

LU

DC bus voltage is lower
than the UV detection
level or the pre-charge
contactor is not active
while the inverter is
running.

200V class: 190Vdc
400V class: 380Vdc
The detection value
can be adjusted by
07-13).

e The input voltage is too low.

e Input phase loss.

e Acceleration time set too short.

e Input voltage fluctuation.

e Pre-charge contactor damaged.

e DC bus voltage feedback signal
value not incorrect.

e Check the input voltage.

e Check input wiring.

e Increase acceleration time.

e Check power source

 Replace pre-charge
contactor

* Replace control board or
complete inverter.

Input phase
loss

I
I

S

Phase loss at the input
side of the inverter or
input voltage imbalance,
active when 08-09 = 1
(enabled).

e Wiring loose in inverter input
terminal.

e Momentary power loss.

e Input voltage imbalance.

e Check input wiring / faster
screws.
e Check power supply.

Output phase . - .
loss Phase loss at the output |e Wiring loose in inverter output e Check output wiring / faster
side of the inverter, terminal. Screws.
—_ active when 08-10 =1 e Motor rated currentis less than ¢ Check motor & inverter
,, ', , " (enabled). 10% of the inverter rated current. rating.
OH1 The te.mp.erature.of the
: heat sink is too high. e Install fan or AC to cool
Heatsink , . ,
Note: when OH1 fault e Ambient temperature too high. surroundings.
overheat

occurs three times within
five minutes, it is
required to wait 10
minutes before resetting
the fault.

e Cooling fan failed
e Carrier frequency set too high.
e Load too heavy.

e Replace cooling fan.

e Reduce carrier frequency.

e Reduce load / Measure
output current
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LED display

Description

Cause

Possible solutions

OH4
Motor
overheating

|
i

* Motor overheating

e The input of PTC
(Positive Temperature
Coefficient ) exceeds the
overheat protection

The surrounding temperature
of motor is too high.

The input of PTC (Positive
Temperature Coefficient)
exceeds the overheat protection

Check the surrounding
temperature of motor.
Check the MT and GND
terminal wiring be correct.

- level. level. (08-42)
OoL1 e Voltage setting V/F mode e Check V/f curve.
Motor Internal motor overload too high, resulting in e Check motor rated
overload | protection tripped, over-excitation of the motor. current
'—’ I active when protection |e¢ Motor rated current (02-01) e Check and reduce motor
I 11 " curve 08-05 = xxx1. set incorrectly. load, check and operation
- = e Load too heavy. duty cycle.
oL2 Inverter thermal
overload protection e Check V/f curve.
Inverter oed P e Voltage setting V/F mode too | / th
overload tripped. high, resulting in e Replace inverter wit
If an inverter overload T larger rating.
, . over-excitation of the motor.
occurs 4 times in five ) e Check and reduce motor
- -— i o , e Inverter rating too small. ,
I 11 | | minutes, it is required to load, check and operation
NI , ) e Load too heavy.
! ' ' | wait 4 minutes before duty cycle.
resetting the fault.
or Inverter output torque is e Check over torque
Over to.rque higher than 08-15 (over detection parameters
detection torque detection level) Load too heav (08-15/ 08-16).
for the time specified in y: e Check and reduce motor
I |l_ |08-16. Parameter 08-14 load, check and operation
'_' '_ = 0 to activate. duty cycle.

Comm. Error

No Modbus
communication received
in for the time specified
in 09-06 (communication
error detection time).
Active when 09-07(= 0
to 2).

Connection lost or wire broken.
Host stopped communicating.

Check connection
Check host computer /
software.
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LED display

Description

Cause

Possible solutions

PID
Feedback
Loss

0

PID feedback signal falls
below level specified in
10-12 (PID feedback loss
detection level) for the
time specified in 10-13
(Feedback loss detection
time). Active when
parameter (10-11 = 2).

o Feedback signal wire broken
e Feedback sensor broken.

e Check feedback wiring
e Replace feedback sensor.

PO '
Voltage Off STO terminal 1 error T inal board Inout SF1 and SG
(Without STO/Filter model erminalboard tnpu an Check SF1 and SG connection
are not connected
PD only)
Safety 1 10 -
t
Error , ermlna. error Terminal board Input SF1 and SG ,
(With STO/Filter model Check SF1 and SG connection
‘m are not connected
EL ey
Safety 2
STO terminal 2
Error - Terminat 2 error Terminal board Input SF2 and SG ,
(With STO/Filter model Check SF2 and SG connection
] are not connected
ELic o
Safety 3
Error STO terminal 3 error Transformer voltage output of e Replace the power board
S’_ ,—: | inverter is not stable. o Contact with TECO
|
External Reset Modb
fault 0 Modbus communication 0x2501 bit | ese O, t,JS
— — — |External fault (Modbus) 9z npn communication 0x2501
l'—l'_ !'_l' ) bit 2= "1"
External
fault 1 External Fault
CiC (Terminal S1)
Y
External
e Check the fault reason
fault 2 External Fault :
— . External Fault Input Terminal e Reset external fault of
CCo (Terminal S2) o
e digital input
External
fault 3 External Fault
CC (Terminal S3)
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LED display Description Cause Possible solutions
External
fault 4 External Fault
':':,_, (Terminal S4)
_r
External
e Check the fault reason
fault 5 External Fault ,
. External Fault Input Terminal e Reset external fault of
CCC (Terminal S5) L
N digital input
External
fault 6 External Fault
,:,:': (Terminal S6)
i
Motor

control fault

Motor control fault

SLV mode is unable to run motor

Performrotational or
stationary auto-tune
Increase minimum output

T
o frequency (01-08)
Motor e Increase the value of
control fault 22-10 and 22-23 properly.
e Reauto-tune (22-21
Motor control fault Start or Run fault in PMSLV mode. ) ( , )
e e Checkif the load is too
(IR ,_'_jE’ heavy to raise torque
output limit.
Operator
Communication | Errors of data LCD keypad and inverter cannot e Disconnect the operator
Error transmission occurin  [transmit data after power on 5 and then reconnect.
— i LCD keypad. seconds. e Replace the control board
o
Operator
Communication | Errors of data LCD keypad and inverter can e Disconnect the operator
Error 2 transmission occur in transmit data but transmission error and then reconnect.
i 1 | LCD keypad. occurs for more than 2 seconds e Replace the control board
o
Operator When 00-02=0, if

Disconnection

0P

operator is disconnected
during inverter running,
the action of operator
disconnected will be
based on the setting of
parameter 16-09.

When 00-02=0, the warning of
keypad operator disconnected.

Check the keypad operator
connection
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LED display

Description

Cause

Possible solutions

FBLSS

roL 55

PID Feedback Signal Loss

e Since proportion of loss pressure
(23-19) is enabled and over high,
the inverter trips to fault. Thus,
feedback sensor cannot operate
properly or is not installed
correctly.

Check if the proportion of
loss pressure (23-19) is set
correctly.

Make sure the feedback
sensor is installed correctly
and PID feedback signal
operates normally.

Short Circuit

5C

Inverter output short
circuit or ground fault.

e Short circuit or ground fault
(08-23 =1).

Motor damaged (insulation).
e Wire damage or deterioration.

Check the motor wiring.
Disconnect motor and try
running inverter.

run
Motorl/Motor2 ) . Improve the control
. Motorl/Motor2 switch  |Input motor 2 switch command P
Switch . . . . sequence, motor can be
during operation during operation. . :
- — switched in stop.
(R
PF OH1/OL2 error occurs
Protection Error three times in 5
minutes. Remove the digital input or

Pr

Digital input or
communication run
command not
removed

Digital input or communication
runcommand not removed.

communication run
command.

Check feedback signal is

LPBFT o The feedback signal is not correct and with
connected. connection.
Low pressure fault e Since feedback value of pump  |¢ Check if feedback value of
O i pressure is lower than limit of pressure is lower than limit
o c iy -
minimum flow. of minimum pressure
(23-15).
e Check feedback signal is
OPBFT correct
e Sincef k value of '
. Since feedback value of pump | - 4 i oo dback value of
- High pressure fault pressure is lower than limit of . .
o maximurm flow pressure is lower than limit
Lo c ' of maximum pressure
(23-12).
TOL o Check the reason for
External Overload e External Overload signal receied external overload
"_ 'mll (For fire mode only) by digital input terminal e Reset digital input terminal
T | of external overload
FB(Flash)
: o Feedback signal wire broken e Check feedback wiring
PID feedback break
'\_V' » eedback breaking o Feedback sensor broken. o Replace feedback sensor.
-
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Table 2 Warning/Self-diagnosis and Corrective actions

LED display

Description

Cause

Possible solutions

OV (flash)
Over voltage

DC bus voltage exceeds
the OV detection level :
200V class : 410Vdc
400V class : 820Vdc
(for 400V class, if input

Deceleration time set too short,
resulting in regenerative energy
flowing back from motor to the
inverter.

e Increase deceleration time

e Reduce input voltage to
comply with the input
voltage requirements or

\_V voltage 01-14 is set The inverter input voltage is too | install an AC line reactor to
,'_H ,’ lower than 400V, the OV high. lower the input voltage.
- detection value will is Speed search parameters set o Adjust speed search
decreased to 700Vdc) incorrectly. parameters.
UV (flash)

under voltage

DC bus voltage is lower
than the UV detection
level or the pre-charge
contactor is not active
while the inverter is

The input voltage is too low.
Input phase loss.

e Check the input voltage.
e Check input wiring.

‘Y)’ running. DC bus voltage feedback signal | ¢ Replace control board or
] 190Vdc : 200V class; value not incorrect. complete inverter.
380Vdc : 400V class
(the detection value can
be adjusted by 07-13)
OH1 (flash) The temperature of the
Heatsink | heat sink is too high. * Install fan or AC to cool
overheat Note: when OH1 fault Ambient temperature too high. surroundings.
occurs three times Cooling fan failed e Replace cooling fan.
'SAZS within five minutes, it is Carrier frequency set too high. | » Reduce carrier frequency.
'|_H_'| " required to wait 10 Load too heavy. * Reduce load / Measure
- mlnutgs before output current
resetting the fault.
OH3 (flash)
Motor over
Heatl.ng _ PTC input level is higher than ) Mult|-—funct|(?n nput
warning Motor over heating function set incorrectly.
08-43 iy
 NAY e Check wiring
[H3
S — output torque is * Check over torque
O U higher than 08-15 (over detection parameters
detection torque detection level) (08-15/ 08-16).
4V, for the time specified in Load too heavy. e Check and reduce motor
"—:t 08-16. Parameter 08-14 load, check and operation
- = 0 to activate. duty cycle.
MOoLt})r V_oItage set_tmg. V/F modetoo » Check V/F curve.
Overload | Internal motor overload high, resulting in e Check motor load current

-

I
H_ |1

—

protection tripped,
active when protection
curve 08-05=xxx1

over-excitation of the motor.
Motor overload current (02-01)
set incorrectly.

Motor load too heavy

e Check and reduce motor
load, check and operation
duty cycle.
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LED display Description Cause Possible solutions
OoL2
Inverter Inverter thermal . + Check V/f curve.
overload oyerload protection » Voltage setting V/F mode too e Replace inverter with larger
;[:;r??ndv‘erter overload high, resulting in ratliong ’
_ occurs 4 times in five over—excitajcion of the motor. . Check.and reduce motor
l' l'l,_l:' minutes, itis required to. | * IMVerter rating oo small load, check and operation

wait 4 minutes before
resetting the fault.

Load too heavy.

duty cycle.

Comm. Error

No Modbus
communication
received in for the time
specified in 09-06

Connection lost or wire broken.

e Check connection
e Check host computer /

AV, (communication error | « Host stopped communicating.
2 ' . . ftware.
- detection time). S0
| Active when 09-07(= 0
to 2).
Retry (flash) Au’Foma;ic reset e Parameter 07-01 set to a value
a.ctlvate ,\warning 1s greater than 0. e Warning disappears after
displayed until restart .
SN AAAN < delay time set (07-01) e Parameter 07-02 set to a value automatic reset.
l_l':l':l_ 'j expires. greater than 0.
ES (flash)
External
Emergency e Turn off run command, and
Stop External emergency stop | ¢ 03-00~03-05 set to 14, and the remove external
Enabled. digital input enabled.
4V, emergency stop command.
—C
(I
bb1 (flash)
External
baseblock External base block
(Terminal S1)
L NAY 2
|
bb |
bb2 (flash)
External _ o
;'}_'”'3 (Terminal S2) external baseblock active. « Check wiring 4
bb3 (flash)
External
baseblock External base block
(Terminal S3)
4Y7»

bbhJ
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LED display Description Cause Possible solutions
bb4 (flash)
External
baseblock External base block
'RATS (Terminal S4)
bbH
bb5 (flash)
External
baseblock External base block
AT (Terminal S5)
—
bbho
bb6 (flash)
External
baseblock External base block
RIS (Terminal S6)
bbb
EF9 (flash)
error of Forward run and reverse
forward/reve | run are active within 0.5
. Forward run and reverse run ..
rsal rotation | sec of each other. Stop _ _ Check run command wiring
A7 method set by active (see 2-wire control).
[ | parameter 07-09.
Y

Rang setting

Some parameter ranges are
determined by other inverter

error parameters which could cause an
out of range warning when the
Parameter setting falls dependency parameter is
outside the allowed adjusted. Example: Check parameter setting.
4VYVV p |range (1) 02-00>02-01,0or 20>02-21
o (2) 2.00-12>00-13,
[ | (3) 00-07 =1, 00-05=00-06
(4) 02-03>02-06 or 02-22>02-25
(5) 20-16<20-15
Multi-function digital input terminals
Digital input (03-00 to 03-05) are set to the same

terminal error

WY
N :
Cl<
My

Multi-function input
setting error.

function (not including ext. fault and

not used.) or :

(1) UP/DOWN commands are not
set at the same time( they must
be used together).

(2) UP/DOWN commands (08 and
09) and ACC/DEC commands
(11) are set at the same time.

(3) Speedsearch 1(19 : maximum
frequency) and Speed search 2
(34 - from the set frequency ) are
set at the same time.

(4) 03-00~03-05 set two-wire and
three-wire in the same time.

Check multi-function input
setting.
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LED display

Description

Cause

Possible solutions

V/f curve
error

V/f curve setting error.

e V/F curve setting error.
(1) 01-02(Fmax) > 01-12 (Fbase)
> 01-06 (Fmid1) 01-08(Fmin)
(2) 01-16(Fmax2) > 01-24(Fbase2)
> 01-20(Fmid1) > 01-22(Fmin2)

Check V/F parameters

PID selection

e 10-00 and10-01 set to 1(AlIl) or

error
) set to 2(Al2) e Check 10-00 and 10-01
‘ V YV, PID selection error.
n] e When 23-05=0 and 10-33 >= e Check 10-33,10-34, 23-05.
7, ,_, L 1000 or 10-34# 1.
Model Inverter capacity setting
selection error: . . . .
error Inverter capacity setting i:\;fcrae\zoclisa;ltc)llassesttllngg_glg))es not Sefliicnk w;;e_gtgr capacity
\“V 7 y V » 13-00 does not match 9 ' g '
- ' the rated voltage.
Over current
protection I " ¢ h
level B MVErLEr CUTTentreacnes | o fnverter current too high. Check load and duty cycle
the current protection :
"yy’ level B. o Load too heavy. operation.
10
EF1 ( flash)
External fault | External fault (Terminal
(S1) S1) Active when 03-00=
PRAT 25, and Inverter external
0 fault selection 08-24=2.
i
EF2 (flash)
External fault | External fault (Terminal
(S2) S2) Active when 03-01=
4YV» 25, and Inverter external . y .
1~ fault selection 08-24=2. . _ S Multl. functlc.m Input
Crr - Multifunction digital input function set incorrectly.
EF3 (flash) external fault active and e Check wiring
External fault | £yiornal fault (Terminal | parameter 08-24=2 for operation | » Multi-function input
(S3) S3) Active when 03-02= | to continue. function set incorrectly.
V7, 25, and Inverter external e Check wiring
— :, fault selection 08-24=2.
I
EF4 (flash)
External fault | pyornal fault (Terminal
ctive when 03-03=
(S4) S4) Active when 03-03
25, and Inverter external
'K_Y_V,), fault selection 08-24=2.
cr

5-10




LED display Description Cause Possible solutions
EF5 (flash)
External fault | External fault (Terminal
(S5) S5) Active when 03-04=
PRAT 25, and Inverter external
_ ,:,: fault selection 08-24=2.
|
EF6 ( flash )
External fault External fault (Terminal
0 $6) Active when 03-05=
25, and Inverter external
\_V_V: fault selection 08-24=2.
C —12
PI setting
error Inverter pulse input selection Check pulse input selection
Inverter Pl setting error | (03-30) selection conflicts with (03-30) and PID source
L NAAN <
Cf ml PID source (10-00 and 10-01). (10-00 and 10-01).
1
FB (flash) PID feedback signal falls
PID feec?back below level specified in
breaking | 10-12 (PID feedback loss
detection level) for the e Feedback signal wire broken | ¢ Check feedback wiring
4V p time specified in 10-13 | o«  Feedback sensor broken. e Replace feedback sensor.
— (Feedback loss detection
I~ 12 time). Active when
parameter (10-11 = 1).
Fire mode .
Check the environment and
enabled . !
. . confirm the fire status. If no
Fire mode enabled Fire mode enabled. .
‘! v \ 2 fire, turn off the power and
,—, ,—'— power on again.
Parameter
setting Error
. L Please refer to the manual for
Parameter setting error | The parameter setting is wrong .
'RAAAD. correct setting
lDl:l L
-
Direct start
el The inverter can’t start Run command from the terminal Eirgi\ézttz(ir:\l;:acl?ir?sin::j
( Y Y \4 ) directly, due to 07-04=1 | is enabled and 07-04=1 enabled later
—H_ l
Exter.nal External Terminal is main
Terminal run command source Run command executes from
Stop Error | sgjection (00-02=1) and ) Remove the run command
external terminal but executes .
run command executes from external terminal
L NAAN < stop command from keypad.
Cr 70 but executes stop
JC I IZ | command from keypad.
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LED display Description Cause Possible solutions
EEPROM e Restore factory setting,
Save Error ) e EEPROM circuit failure then cut off the power and
The data save in EEPROM P ter check ft .
‘_y,y'_y \ wrong. e Parameter check error after powerpn agalh.
'l_ e power on e If warning again, replace
B control board.
Control
Board Error Firmware can’t meet Firmware can’t meet Control Replace the control board
" V,V'_V \g Control board. board. P '
o0Ccrr
Wrong
Running
Direction Running direction s Check ’Fhe command among Revise Fhe command among
Error . 11-00, jog and DI control to see 11-00, jog and DI control to
different from 11-00 . . . .
'RAAN if any difference. see if any difference
[ -
—Jnci
Parameter .
Lock Parameter lock key code Parameter lock key code already Lifting the parameter lock
PR AT (password) already key code, to enter the correct
z enable (13-07)
] locked parameter for 13-07
i
Set password
failed To enable the parameter lock key | Enter the correct parameter
Parameter lock key code .
'QSAAN code (password) function, but the | for 13-07 to enable the
i cannot enable .
s password is not correct parameter lock key
Run L .
One direction opertion
Command .
only, Inverter can not . Remove the reverse
Error . Check the terminal of reverse :
receive reverse operation command operation command from
4VV, operation command at P external terminal
the same time.
ES (flash)
External
Emergency | £yternal emergency stop | 03-00~03-05 set to 14, and the Turn off run command, and
Stop o remove external emergency
Enabled. digital input enabled.
PR AT stop command.
£5
[y
Zero Speed
Stop Error Frequency command is | Frequency command is smaller
AvVVY S smaller than 01-08 than motor minimum output Adjust frequency command
St'i:lll-'l without DC brake. frequency.
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Warning Message (LCD display only)

LCD display Description Cause Possible solutions
Operator Copy
Error Inverter data transmission

RDE

Parameters can not
upload to operator

error, can not upload the
data to operator

Check operator and
control connection

Operator Write
Error

WRE

Operator can not write
data to inverter

e The control mode in the
operator does not match
the inverter.

e The model name in the
operator does not match
the inverter.

¢ The firmware version in
the operator does not
match the inverter.

Check the control mode,
model name and
firmware version of
inverter.

Operator
Compare Error

VRYE

Data compare incorrect
between operator and
inverter.

When operator upload or
download the data, user can
compare the data of
operator and inverter, when
data of both side does not
match, operator will show

“VRYE" error.

Check operator and
control connection

Does Not Allow
to Read and Save
Data

RDP

Operator can not read or
save inverter parameters

When 16-08=0, does not
allow to read inverter
parameters or save them to
the operator.

Check parameter setting
of parameter (16-08)
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5.2 General Troubleshooting

Status

Checking point

Remedy

Motor runs in

Is the wiring for the output

Wiring must match U, V, and W terminals of the

terminals correct? motor.
wrong —
. . Is the wiring for forward and .
direction _ Check for correct wiring.
reverse signals correct?
Is the wiring for the analo .
.g 9 Check for correct wiring.
The motor frequency inputs correct?

speed can not
be regulated.

Is the setting of operation mode
correct?

Check the Frequency
Source set in parameters 00-05/00-06.

Is the load too excessive?

Reduce the load.

Motor Check the motor specifications _ o
. Confirm the motor specifications.
running (poles, voltage...) correct?
speed too Is the gear ratio correct? Confirm the gear ratio.
high or too Is the setting of the highest
I 9 9 Confirm the highest output frequency
low output frequency correct?
Is the load too excessive? Reduce the load.
(1) Minimize the variation of the load.
Does the load vary excessively? (2) Consider increasing the capacities of the
Motor speed .
i inverter and the motor.
varies
unusually , . ) (1) Consider adding an AC reactor at the power
Is the input power erratic or is ) e )
input side if using single-phase power.
there a phase loss ? .
(2) Check wiring if using three-phase power.
Is the power connected to the (1) Is the power applied ?
correct L1(L), L2, and L3(N) (2) Turn the power OFF and then ON again.
terminals? (3) Make sure the power voltage is correct.
is the charging indicator lit ? Make sure screws are secured firmly.
Is there voltage across the output .
) Turn the power OFF and then ON again.
terminals T1, T2, and 737
Is overload causing the motor to
stall? 9 Reduce the load so the motor will run.
Motor can ' .
Are there any abnormalities in the
not run

inverter?

Is there a forward or reverse run
command ?

See error descriptions to check wiring and
correct if necessary.

Has the analog frequency signal
been input?

(1) Is analog frequency input signal wiring
correct?
(2) Is voltage of frequency input correct?

Is the operation mode setting
correct?

Operate through the digital keypad
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5.3 Troubleshooting of the Inverter

5.3.1 Quick troubleshooting of inverter

INV Fault

v

N

NO

< Isfaultknown? >

T
YES
A 4

Symptoms other than burn
out, damage, or fuse
meltdown in the inverter?

|
YES

YES

4
Check according to
displayed fault messages

Pt

A 4
< Fault signal? >—NO—><

(Consult with the supplier)(—l

Any Symptoms of burn
out and damage’?

*

Is the main'circuit DM
intact? i

YES

<

<

Is the fuse intact ?
1
YES

A 4
Is the main circuit
|.G.B.T intact?

1

YES
L3

Visually check controller

and Drive boards

YES +
Any visual
abnormalities?
NO '

A 4

Apply the power

>—YE5‘>C
>—NO—>(ConsuIt with the supplier)

>—NO>(

Check burnt and
damaged parts

)

)

Replace fuse

>—NO->( Consult with the supplier )

>

|«

Are displays and
indicators of the
operating unit working

- Replace the pre-charge
2
NO»< Is LEID lit? >—NO—>< esistor

Check terminals and YES
wiring

>— O—><Consult with the supphe)

normally? YES
T
YES Is the DC mput voltage
V_ controlling the power
< Any fault display? Correct
|
YES Y
A 4
< What the message? > Is +5V control voltage
NO correct?
]
v

*to next page

Replace control board
and digital operating unit

<

>

Is the error ellmlnated
after replacing control
board’?

erform detailed check and
onsult with the supplier
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From previous page

Check Inverter parameters

Perform parameter
initializations

<
<

Specify operation
control mode

v

>
>

Does the FWD or REV \
LED light flash? /

I
YES

A 4

Set up frequency command

v

Is the frequency value
displayed on the display?

NO Replace the control
board

YES

v

Are there voltage outputs at
terminals U, Vand W

NO Replace the control
board

Replace the control

N

YES

v

Connect the motor to run

A

NO board

l

/ Does the control Board

YES

|
NO

h 4

< Is there any fault display?

>_

\ function after replacement

YES

\%

NO

Are output

N

NO
NO |

currents of each
phase even?

I
YES

<

( The inverter is OK )

/

Perform detailed check and
consult with the supplier.
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5.3.2 Troubleshooting for OC ~ OL error display

The inverter displays OC, OL errors

Is the main circuit .G.B.T \ NO Replace I.G.B.T
working / presiEs

YES

v N Replace faulty circuit
< Any visual alIJnormahtles. P YES board

NO
\ 4
| Apply power |

< Any abnormal indications? >—YESPK Is the cur(r)e}z(n; detector >—YE5’>C RepIaC(;enIpoe”g;Jrrent )

A 4

| Input operation command |

( Replace control board)

< Is FWD LED illuminated? >—NO—>(RepIace control board)
I

YES
v
| Input frequency command |
Is the output frequency of the Re Iace control board
operating unit displayed? p
YES

Is there Voltage atU,vVand W \
< output terminals? >— O—}@eplace control boardj l

Connect the motor to run < YES / Is the inverter operation OK
\ after board replacement ?

< Any fault values displayed? > YES

|
NO

v
NO
< Is the output current of each > NO >‘< ]
phase even?
I

YES
v \ 4
. . The inverter is faulted
The inverter output is OK CPG rform detailed check))
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5.3.3 Troubleshooting for OV, LV error display

The inverter displays OV, LV

v

< Is the main circuit fuse intact? > NG )(Consult with the supplier)

YES

< Any visual abnormalities?

NO

v

| Apply power

y

< Any abnormal indications?

v

Input operation command

v

< Is FWD LED still illuminated after flash > NO )(Consult with the supplier)

YES

v

Input frequency commands

v

\V,

YES )(Consult with the supplier)

\V,

YES b(ConsuIt with the supplier)

Is the output frequency of the
operating unit displayed?

|
YES

v

Is there Voltage at T1,T2,T3 N Replace the contrcﬂ
output terminals? board

I
YES

A 4 ) )
Connect the motor to run ¢ YES J Is the inverter operation OK >—

after board replacement?
I \ p
NO

v
< Any abnormal value?

NO
v NO

Is the current on all phases
even?

YES
A 4 A 4

The inverter’s output is OK Perform dgtalled check.and
consult with the supplier

NG b( Replace the control board )

YES

\V,

NO

N
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5.3.4 Motor not running

The motor can not run

—< Is MCCB On? >
|

NO

4

)C Short circuited wiring )

Can MCCB be turned On? > NO
YES < I ~

YES

v

Are voltages between power \ NO
terminals correct? /

YES

v

1.The power is abnormal
2.Incorrect wiring

>( INVfault )

< Is LE|D lit? > NO
YES

< Is the operation switch in ~ UN?? NGO
YES

v

The operation switch is set to
“RUN”" position

<Are there outputs between the U,V, ¥ NG

and W terminals of the motor? /

YES

v

»( INVfault )

<Are outputs between U,V,W the \ NG
same? /

YES

1. Motor
2. Motor faults
3. Incorrect wiring
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5.3.5 Motor overheating

Motor Overheating

Is load or current exceeding
the specified value?

NO
v

Is motor running at low speed
for a long time?

NO
v

Is motor voltage between U-
V,V-W,W-U correct?

YES

Is there any deterrence
preventing cooling of the

motor
I

NO
v

Incorrect connection between
inverter and the motor

he capacities of the inverter and motor

Select the motor again)

INV faults

YES onsider reducing the load and |ncrea5|®

X

YES

A

/N

YES Clear the deterrence

A

YES Correct the connection

NV Y VY YV
U\

7\
A\
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5.3.6 Motor runs unbalanced

Motor runs unbalanced

Does it happen Is the acceleration -
< during eceleration? >-YES’< time correct? >—NO—>(Increase the Acc/ Dec tlme)

NO YES Reduce the load.Increase
¢ e capacities of INV and the motor.
Are the output voltages
< between U-V,V-W,W-U N NO »( INV faults )
balanced? /
YES
+ - Reduce the load fluctuation
) ~ q
< s the load fluctuating” P YES }( or add a fiywheel, )
NO
Any mechanical vibration or "\ YES Inspect the mechanical
gear backlash yd e system

NO

v
( INV faults )
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5.3.7 Auto-tuning Error

When a fault occurs during auto-tuning of a standard AC motor, the display will show the “AtErr”
fault and the motor stops. The fault information is displayed in parameter 17-11. Refer to Table 10.4.1,
for fault information during tuning, cause and corrective action.

Table 3 Auto-tuning fault and corrective actions

Error Description Cause Corrective action
Motor Input data error during « Check the motor tuning data

01 Motor data input error. auto-tuning. (17-00 to 17-09).

Inverter output current does not | _ Check inverter capacit
match motor rated current. pacity
Motor lead to lead

02 . .
resistance R1 tuning error. .

03 | Motorleakage inductance Auto-tuning is not completed : (Clge_géttgelr;’_ogg)r tuning data
tuning error. _ within the specified time . Check motor connection
Motor rotor resistance R2 Auto-tuning results fall outside . '

04 . . « Disconnect motor load.
tuning error. parameter setting range. « Check inverter current

05 [AO’EOV mutual inductance MOtor rate%;urrent exc;eded. detection circuit and DCCTs.

m tuning error. otorwas disconnected. « Check motor installation.
Deadtime compensation

07 ;
detection error
Motor acceleration error Motor fails to accelerate in the « Increase acceleration time

08 (Rotational type e 1 . (00-14).

P specified time (00-14= 20sec). .
auto-tuning only). » Disconnect motor load.
No load current is higher than Check the motor tuning data
0, L]
09 Other auto-tuning errors 70% of the motor rated current (17-00 to 17-09).

Torque reference exceeds 100%.
Errors other than ATEO1~ATEQS.

« Check motor connection.

5.3.8 PM Motor Auto-tuning Error

When a fault occurs during auto-tuning of a PM motor, the display will show the “IPErr" fault and the

motor stops. The fault information is displayed in parameter 22-22. Refer to Table 4 for fault

information during tuning, cause and corrective action.

Table 4 Auto-tuning fault and corrective actions for PM motor

during circuit tuning.

not match motor current. .

Error Description Cause Corrective action
01 Magnetic pole alignment Inverter output current does Check parameter 22-02
tuning failure (static). not match motor current. « Check inverter capacity

05 Circuit tuning time out. Systgm ab.normality during . Check for active p.rotection .
circuit tuning. functions preventing auto-tuning.

07 Other motor tuning errors. | Other tuning errors. Check parameter 22_92

+ Check motor connection.
09 Current out of range Inverter output current does |« Check parameter 22-02

Check inverter capacity
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5.4 Routine and periodic inspection

To ensure stable and safe operation, check and maintain the inverter at regular intervals.
Use the checklist below to carry out inspection.
Disconnect power after approximately 5 minutes to make sure no voltage is present on the
output terminals before any inspection or maintenance.

Checking
Items Details period Methods Criteria Remedies
Daily | 1Year
Environment & Ground connection
Confirm the Measure with Temperature:
temperature and thermometer ~10~400C
L © (14-120°F) Improve the
. humidity at the and e :
Ambient machine hvarometer Humidity : ambient or
conditions at the Y9 Below 95%RH | relocate the
installation Are there drive to a
inflammable . better area.
materials in the © Visual check Keep area clear
vicinity?
Any unusual Visual
vibration from the © o Keep area clear | Secure screws
. hearing check
. machine
Installation
Grounding . Me.asure the Improve the
Is the grounding o resistance 200Vclass : rounding if
resistance correct? with a below 100Q 9 9
. needed.
multi-tester
Terminals & Wiring
Any loose parts or
. > ©
terminals? ,
Connection Any damage to the o Visual check Correct Secure
. Check with a installation terminals and
terminals base ? . )
screwdriver requirement remove rust
Any corroded ©
Terminals?
Any broken wires? © . .
Wiring Any damage to the © | Visual check Corrgct wiring - |Rectify as
7 . requirement necessary
wire insulation?
Voltage
Is the voltage of the Measure the | Voltage must  |Improve input
Input power L . . .
main circuit © voltage with a | conform with  |voltage if
voltage )
correct? multi-tester the spec. necessary.
Circuit boards and components
Any contamination
or damage to o
: o printed circuit Clean or
Printed circuit
board? replace the
board - o
Discolored, . Correct circuit board
Visual check
overheated, or © component
burned parts condition
Any unusual odor o Replace
: or leakage )
Capacitor . capacitor or
Any physical :
© Inverter
damage or

5-23




Checking

Items Details period Methods Criteria Remedies
Daily | 1Year
protrusion
i Clean
Any dust or debris © components
p No short circuit
ower .
Check resistance : or broken .
component Measure with o Consult with
between each © . circuitin :
: a multi-tester the supplier
terminals three-phase
output
Peripheral device
Whether rheostat Replacement
Rheostat wiring or connector © | Visual check P
rheostat
are damaged
Check contacts and
: connections forany | © No .
Electromagnetic . abnormalities | Replacement
abnormality.
Contactor - - Contactor
Unusual vibration .
. hearing check
and noise
Reactor Is there any Visual check Replacement
abnormalities? Reactor
Cooling System
Unusual vibration Visual or Consult with
. © . .
. and noise hearing check the supplier
Cooling fan -
Excessive dust or
i Clean the fan
debris Correct
: Excessive dust or , li Cleanu
Heat sink Visual check | <°°""9 P

debris

Ventilation Path

Is the ventilation
path blocked?

debris or dust

Clear the path
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5.5 Maintenance

To ensure long-term reliability, follow the instructions below to perform regular inspection.
Turn the power off and wait for a minimum of 5 minutes before inspection to avoid potential
shock hazard from the charge stored in high-capacity capacitors.

1. Maintenance Check List :

» Ensure that temperature and humidity around the inverters is as required in the
instruction manual, installed away from any sources of heat and the correct
ventilation is provided..

For replacement of a failed or damaged inverter consult with the local supplier.

Ensure that the installation area is free from dust and any other contamination.

Check and ensure that the ground connections are secure and correct.

V|V IV |V

Terminal screws must be tight, especially on the power input and output of the
inverter.

Do not perform any insulation test on the control circuit.

A7

2. Insulation test Method
Single Phase :

-------------- L1 (L

AR

__________ ] T—

A

Power
Source

Dielectric —
Withstand
Voltage Test

Three Phase :

—————————————— L1 (L Comemeneem

T P
Source ]

__________ ) ——

Dielectric —
Withstand
Voltage Test
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Chapter 6 Peripherals Components

6.1 Reactor specifications

Model : E510- ][ ][ ]-SXXX Specification
Current (A) Current (A)
2P5 8.5 2.1
201 12 2.1
202 19.0 11
203 25.0 0.71
205 20 0.53
208 33.0 0.35
210 42.0 0.265
215 60 0.18
220 80 0.13
225 95 0.13
230 140 0.09
240 170 0.07
Specification
Model : E510-[ ][ ][ ]-SXXX
Current (A) Current (A)
401 45 84
402 6 4.2
403 7.5 3.6
405 12 2.2
408 17.0 142
410 23.0 1.06
415 31.0 0.7
420 40 0.53
425 50 0.42
430 70 0.35
440 90 0.28
450 110 0.23
460 130 0.20
475 180 0.14
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6.2 Electromagnetic contactor circuit breaker

Model - E510-[111[]-SXXX Molded-case circuit Magnetic contactor (MC)
breaker made by TECO made by TECO

2P5 TO-50E 15A
201/202 TO-50E 20A CN-11

203/205 TO-50E 30A
208 TO-50E 50A CN-18
210 TO-100E 60A CN-25
215 TO-100E 100A CN-50
220 TO-100E 100A CN-60
225 TO-225S 100A CU-80
230 TO-225S 150A CN-100
240 TO-225S 175A CN-125
401/402/403/405 TO-50EC 15A CN-11
408 TO-50EC 20A CN-16
410 TO-50EC 30A CN-18
415 TO-50EC 50A CN-25
420 TO-100EB 50A CN-35
425 TO-100EB 75A CN-50
430 TO-100S 75A CU-50
440 TO-100S 100A CU-65
450 TO-100S 100A CU-80
460 TO-225S 150A CN-100
475 TO-2255(175A) CN-125
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6.3 Fuse specification

Model : E510-[][J[]-SXXX Fuse Types
2P5/201 15A, 300VAC
202/203/205 30A, 300VAC
208/210 60A, 300VAC
215/220 100A, 300VAC
225 200A, 300VAC
230 250A, 300VAC
240 300A, 300VAC

401 5 A, 600VAC

402 10A, 600VAC

403 15A, 600VAC

405 20A, 600VAC
408/410 40A, 600VAC
415/420 70A, 600VAC
425 100A, 600VAC
430 120A, 600VAC
440 150A, 600VAC
450 200A, 600VAC
460 250A, 600VAC
475 300A, 600VAC
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6.4 Fuse specification (UL model recommended)

Model Manufacture Type Rating
E510-2P5/201-SH1(F) Bussmann 20CT 690V 20A
E510-202-SH1(F) Bussmann 30FE 690V 30A
E510-203-SH1(F) Bussmann 50FE 690V 50A
E510-2P5/201-SH3 Bussmann 20CT 690V 20A
E510-202-SH3 Bussmann 20CT 690V 20A
E510-203-SH3 Bussmann 30FE 690V 30A
E510-205-SH3 Bussmann 50FE 690V 50A
E510-208-SH3 Bussmann 63FE 690V 63A
E510-210-SH3 Ferraz Shawmut A50QS100-4 500V 100A
E£10-215-SH3 Bussmann or Ferraz 120FEE 690V 120A

Shawmut A50QS150-4 500V 150A
E510-220-SH3 Ferraz Shawmut A50QS150-4 500V 150A
E510-225-SH3 - - 500V 200A
E510-230-SH3 - - 500V 250A
E510-240-SH3 - - 500V 300A
E510-401-SH3(F) Bussmann 10CT 690V 10A
E510-402/403-SH3(F) Bussmann 16CT 690V 16A
E510-405-SH3(F) Bussmann 25ET 690V 25A
E510-408-SH3(F) Bussmann 40FE 690V 40A
E510-410-SH3(F) Bussmann SOFE 690V 50A
E510-415-SH3(F) Bussmann 63FE 690V 63A
E510-420-SH3(F) Bussmann 80FE 690V 80A
E510-425-SH3(F) Ferraz Shawmut A50QS100-4 500V 100A
E510-430-SH3(F) - - 690V 120A
E510-440-SH3(F) - - 690V 150A
E510-450-SH3(F) - - 690V 200A
E510-460-SH3(F) - - 690V 250A
E510-475-SH3(F) - - 690V 300A
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6.5 Brake resistor

Model Brakl.ng Specifications of Braking Resistor Dlmen5|oqof Braking Mlqlmum
Unit Braking Resistor | Torque | Resistance
Number of Braking (LxWxH) 10%
V |HP| KW | Model |Qty . Qty| W) | (Q) Qty Q) | W)
Resistor mm ED

0.5| 04 - - JNBR-150W200 1 | 150 | 200 1>0W/72000) 1 214 17 | 1000
(251x28x60)

1075 - - JNBR-150W100 1 | 150 | 200 15072000 1 119 17 | 1000
220V (251x28x60)

1/3Ph 2|15 - - JNBR-150W100 1 | 150|100 1>0W/1000) 1 119 17 | 1000
(251x28x60)
260W/70Q

3122 - - JNBR-260W70 11260 70 (274%40x78) 1 115 17 | 1000

390W/40Q | 1

5| 4 - - JNBR-390W40 1 (390 40 (395x40x78) 119 17 | 1000
520W/30Q

75| 55 - - JNBR-520W30 1]520| 30 (400x50x100) 1 108 17 | 1000
780W/20Q

10 7.5 - - JNBR-780W20 1]780| 20 (400x50x100) 1 119 11 | 1500

15 11 - - | JNBR-2R4KW13R6 | 1 [2400| 13.6 2400W/13.60 2 117 11 | 1500
220V " | (400x50x100)

3Ph 20| 15 - - JNBR-3KW10 1 |3000| 10 1>00W/200) 2 119 7 | 2400
(615x60x110)
1200W/32Q)

251185 - - JNBR-4R8KWS8 1 14800 8 (535x60x110) 4 119 7 | 2400
1200W/27.2Q

30| 22 |JNTBU-230| 1 | JNBR-4R8KW6R8 | 1 |4800| 6.8 (535x60x110) 4 117 5.5 {3000

40| 30 |JNTBU-230| 2 JNBR-3KW10 2 |3000| 10 1>00W/200) 4 119 5.5 | 3000
(615x60x110)

1075 - - JNBR-150W750 1 | 150|750 150W/7500) 1 126 120 | 600
(251x28x60)

2|15 - - JNBR-150W400 1 | 150 | 400 1>0W/74000) 1 119 120 | 600
(251x28x60)

31|22 - - JNBR-260W250 1 | 260 | 250 260W/2500) 1 126 100 | 680
(274x40x78)
400V 400W/150Q

3ph 5| 4 - - JNBR-400W150 1 | 400 | 150 (395x40x78) 1 126 60 |1200

75| 55 - - JNBR-600W130 1 |600 | 120 OOOW/1300) 1 102 43 | 1600
(395x40x78)

10| 7.5 - - JNBR-800W100 1 | 800|100 S00W/1000) 1 99 43 | 1600
(535x60x110)

15 11 - - JNBR-1R6KW50 1 |1600| 50 LE0OW/5002 1 126 43 | 1600
(615x60x110)
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Model Brakling Specifications of Braking Resistor Dlmen5|oq of (Braking M|r'1|mum
Unit Braking Resistor | Torque | Resistance
Number of Braking (LxWxH) 10%
HP| KW Model |Qty . Qty| (W) | (Q) Qty Q) | (W)
Resistor mm ED
1500W/40Q
2 1 - - JNBR-1R5KW40 1 {1500]| 40 1 119 22 | 3000
0 > (615x60x110)
1200W/32Q
251 18. - - JNBR-4R8KW32 1 (4800| 32 4 117 14 | 4800
> | 185 (535x60x110)
1200W/27.2Q)
22 - - NBR-4R8KW27R2 | 1 |4 27.2 4 117 14 |4
30 J 8 800 (535x60x110) 800
1500W/20Q
4 - - NBR-6KW?2 1 2 4 11 11
0| 30 J 6 0 6000| 20 (615x60x110) 9 6000
1200W/32Q
7 | TBU-4 2 NBR-4R8KW32 2 |4 2 11 19.2
50| 3 U-430 J 8KW3 800| 3 (535x60x110) 8 9 9 3600
1200W/27.2Q
- NBR-4R8KW27R2 | 2 |4 27.2 117 19.2
60| 45 | TBU-430 | 2 | J 8 800 (535x60x110) 8 9 3600
1500W/20Q
- NBR-6KW?2 2 2 12 19.2
75| 55 | TBU-430 | 2 J 6 0 6000| 20 (615x60x110) 8 6 9 3600
Note :

Formula for brake resistor : W= (Vpnb * Vpnb) * ED% / Rmin
(1) W : braking resistor power (Watts)
(2) Vpnb : braking voltage (220V=380VDC, 440V=760VDC)
(3) ED% : braking effective period

(4) Rmin : braking resistor minimum value (ohms)

6.6 Input noise filter
Install a noise filter on power supply side to eliminate noise transmitted between the power
line and the inverter. The inverter noise filter shown in table belowmeets the EN61800-5-1.

Frame Model Input Voltage Number of Filter (A)
1 2P5/201-SH 10 /30 200~240V E2F-2102/FN3258-16-45 10/16
2 202/203-SH1(F) FS6146-27-07/FN3258-16-45 27/16
1 202-SH3 FN3258-16-45 16
2 205-SH3 FS20500-22-99 22
3 208/210-SH3 T-096.05001.00 50
4 215/220-SH3 3¢ 200~240V T-097.08004.00 80
5 225-SH3 FS32125-86-99 86
6 230/240-SH3 FS32125-150-99 150
1 401/402-SH3(F)
> 203/405-SH3(F) FN3258-16-45 16
3 408/410/415-SH3(F) T-097.08004.00 80
4 420/425-SH3(F) 3d 380~480V FS42500-50-99 80
5 430-SH3(F) JN5-FLT-63A 63
6 440/450/460-SH3(F) JN5-FLT-112A 112
6 475-SH3(F) FS32126-181-99 181
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6.7 Accessories

Accessories Instruction Model Note
JN5-CM-01M Im
. . JN5-CM-02M 2m
Connection |Operator extension cable
JN5-CM-03M 3m
cable
JN5-CM-05M 5m
RJ45 to USB connecting cable JN5-CM-USB 1.8m
Profibus communication card JN5-CMI-PDP
Integrated
... |TCP-IP communication card JN5-CMI-TCPIP
communication
card DeviceNet communication card JN5-CMI-DNET
CANopen communication card JN5-CMI-CAN
. ' ' JN5-NK-SEO1 | ForFramel
NEMAL kit can upgrade the protection level of inverter, INS-NK-SE02 | For Frame 2
NEMAL kits |it can be installed at the bottom of inverter.
. . JN5-NK-SE03 | For Frame 3
(Frame5/6 already built-in NEMA 1 design)
JN5-NK-SE04 | For Frame 4
The options can upgrade the protection level to avoid JN5-ECOV1 For frame 1
, the entry of foreign matter. JN5-ECOV2 For frame 2
Dust Sticker ) ] ) )
(When inverter installed with dust sticker, please does JN5-ECOV3 For frame 3
not exceed 70% rated current of inverter) IN5-ECOV4 For frame 4
LCD Operator [IP20 LCD Operator JN5-OP-AQ02
Copy Unit JN5-CU
Others 2
Remote Keypad Holder JN5-KEYBOX

1)

Blank cover and operator extension cable

>  When used for remote control purposes, the keypad can be removed and remotely connected

with an extension cable (figure a).

> Ifiinverter controlled by remote keypad, please put the dust sticker on the position of display to

prevent the foreign material fall into inverter (figure b).

>  Extension cables are available in the following length.

H % Name Model Specification
= Operator IJN5-CB-0IM | 1m (3.3 ft)
: JN5-CB-02M |  2m (6.6 ft)
extension
o JN5-CB-03M | 3m (10 ft)
cable
e ) (Figure b) JN5-CB-05M | 5m (16.4 ft)
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(2) NEMA1 option
» Inverter can reach NEMAL protection level when NEMA1 options installed.

Name Model Note

JN5-NK-SEO1 | For frame 1 models
NEMA1 | JN5-NK-SEO02 | For frame 2 models
options | JN5-NK-SEO3 | For frame 3 models
JN5-NK-SEO4 | For frame 4 models
*Frame 5/6 models already built-in NEMAL design

(3) Copy unit (JN5-CU)

»  Parameters can be copied from one inverter to other inverters.

>  Connection Conditions of Copy Unit (JN5-CU)

Inverter Keypad Parameters | Motor Parameters nOTE
Same Series Inverter ) ) Old version parameters can be
Can be Copied Can be Copied ) i
Same HorsePower copied to New version
Same Series Inverter ) ) New version parameters can NOT
. Can be Copied Can not be Copied _ _
Different HorsePower be copied to old version.
Different Series Inverter | Can not be Copied | Can not be Copied
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> Installation dimensions of copy unit
59,0

28,0

100,0

FAULT FWD REV

e
RESET

(5) Keypad holder (JN5-KEYBOX)

»  Remote keypad can be installed more easily by this option.

REMOTE

SEQ REF

READ
ENTER

o

i

14,7

130.0

119.0

FMAT FWD REV 9EQ  REF
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> Installation dimensions of keypad holder

_"-'I].l o - _
LA
= L
- W
@ B
O/ \\] Zs,
I Bl ] N
< N
=M
‘ 0 0
a4 8 8
N | A
54 - ‘ \'f/_,

(6) Integrated communication card

(@) PROFIBUS communication card

For wiring example and communication setup refer to

JN5-CMI-PDP communication option manual.

For wiring example and communication setup refer to
JN5-CMI-DNET communication option manual.
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(c) CANOPEN communication card

For wiring example and communication setup refer to

JN5-CMI-CAN communication option manual.

For wiring example and communication setup refer to

JN5-CMI-TCPIP communication option manual.

T

(7) RJ45 to USB connecting cable (1.8m)
»  JN5-CM-USB has the function of converting USB communication format to RS485 to achieve the

inverter communication control being similar with PC or other control equipment with USB port.

»  Exterior :
180.0%1.5
o O = ° = [¥5)
g [e| (=9 m SHEE
—THHH—"]
S
12| 455 125

»  Connecting :




Appendix 1 Instructions for UL

Appendix 1 Instructions for UL

® Safety Precautions

DANGER

Electrical Shock Hazard

Do not connect or disconnect wiring while the power is on.

Failure to comply will result in death or serious injury.

Electrical Shock Hazard

Do not operate equipment with covers removed.

Failure to comply could result in death or serious injury.

The diagrams in this section may show drives without covers or safety shields to show details. Be sure to reinstall covers or
shields before operating the drives and run the drives according to the instructions described in this manual.

Always ground the motor-side grounding terminal.
Improper equipment grounding could result in death or serious injury by contacting the motor case.

Do not touch any terminals before the capacitors have fully discharged.

Failure to comply could result in death or serious injury.

Before wiring terminals, disconnect all power to the equipment. The internal capacitor remains charged even after the power
supply is turned off. After shutting off the power, wait for at least the amount of time specified on the drive before touching
any components.

Do not allow unqualified personnel to perform work on the drive.

Failure to comply could result in death or serious injury.

Installation, maintenance, inspection, and servicing must be performed only by authorized personnel familiar with
installation, adjustment, and maintenance of AC drives.

Do not perform work on the drive while wearing loose clothing, jewelry, or lack of eye protection.

Failure to comply could result in death or serious injury.

Remove all metal objects such as watches and rings, secure loose clothing, and wear eye protection before beginning work
on the drive.

Do not remove covers or touch circuit boards while the power is on.
Failure to comply could result in death or serious injury.
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Appendix 1 Instructions for UL

Fire Hazard

Tighten all terminal screws to the specified tightening torque.
Loose electrical connections could result in death or serious injury by fire due to overheating of electrical connections.

Do not use an improper voltage source.
Failure to comply could result in death or serious injury by fire.
Verify that the rated voltage of the drive matches the voltage of the incoming power supply before applying power.

Do not use improper combustible materials.
Failure to comply could result in death or serious injury by fire.

Attach the drive to metal or other noncombustible material.

NOTICE

Observe proper electrostatic discharge procedures (ESD) when handling the drive and circuit boards.

Failure to comply may result in ESD damage to the drive circuitry.

Never connect or disconnect the motor from the drive while the drive is outputting voltage.

Improper equipment sequencing could result in damage to the drive.

Do not use unshielded cable for control wiring.

Failure to comply may cause electrical interference resulting in poor system performance.

Use shielded twisted-pair wires and ground the shield to the ground terminal of the drive.

Do not modify the drive circuitry.

Failure to comply could result in damage to the drive and will void warranty.

Teco is not responsible for any modification of the product made by the user. This product must not be modified.

Check all the wiring to ensure that all connections are correct after installing the drive and connecting any other devices.
Failure to comply could result in damage to the drive.

® UL Standards

The UL/cUL mark applies to products in the United States and Canada and it means that UL has performed product
testing and evaluation and determined that their stringent standards for product safety have been met. For a product
to receive UL certification, all components inside that product must also receive UL certification.

c gl us UL/cUL Mark
LISTED



Appendix 1 Instructions for UL

® UL Standards Compliance
This drive is tested in accordance with UL standard UL508C and complies with UL requirements. To ensure continued
compliance when using this drive in combination with other equipment, meet the following conditions:

® Installation Area
Do not install the drive to an area greater than pollution severity 2 (UL standard).

® Main Circuit Terminal Wiring
UL approval requires crimp terminals when wiring the drive’ s main circuit terminals. Use crimping tools as
specified by the crimp terminal manufacturer. Teco recommends crimp terminals made by NICHIFU for the
insulation cap. The table below matches drives models with crimp terminals and insulation caps. Orders can be
placed with a Teco representative or directly with the Teco sales department.

Closed-Loop Crimp Terminal Size

Drive Model Wire Gauge mm2 (AWG) Terminal | Crimp Terminal Tool Insulation
11-201(series) | R/L1,S/L2, T/L3 | U/T1, V/T2, W,T3 | Screws Model No. Machine No. Model No.
11-201-20-2P5-00 2 (14) M3.5 R2-3.5 Nichifu NH 1/9 TIC2
11-201-20-201-00 2(14) M3.5 R2-3.5 Nichifu NH 1/9 TIC 2
11-201-20-202-00 35(12) M4 R5.5-4 Nichifu NH 1/9 TIC 3.5
11-201-20-203-00 5.5 (10) M4 R5.5-4 Nichifu NH 1/9 TICS5.5
11-201-23-202-00 35(12) M4 R5.5-4 Nichifu NH 1/9 TIC 3.5
11-201-23-205-00 5.5 (10) M4 R5.5-4 Nichifu NH 1/9 TIC5.5
11-201-23-208-00 8(8) M4 R8-4 Nichifu NOP 60 TIC 8
11-201-23-210-00 8(8) M4 R8-4 Nichifu NOP 60 TIC8
11-201-23-215-00 22 (4) M6 R22-6 Nichifu NOP 60/150H TIC 22
11-201-23-220-00 22 (4) M6 R22-6 Nichifu NOP 60/150H TIC 22
11-201-23-225-00 22 (4) M6 R22-6 Nichifu NOP 60/150H TIC 22
11-201-23-230-00 60 (1/0) M8 R60-8 Nichifu NH 1/9 TIC 60
11-201-23-240-00 60 (1/0) M8 R60-8 Nichifu NH 1/9 TIC 60
11-201-43-401-00 2 (14) M3.5 R2-3.5 Nichifu NH 1/9 TIC2
11-201-43-402-00 2(14) M3.5 R2-3.5 Nichifu NH 1/9 TIC 2
11-201-43-403-00 2(14) M4 R2-4 Nichifu NH 1/9 TIC 2
11-201-43-405-00 2 (14) M4 R2-4 Nichifu NH 1/9 TIC2
11-201-43-408-00 8 (8) M4 R8-4 Nichifu NOP 60 TIC8
11-201-43-410-00 8(8) M4 R8-4 Nichifu NOP 60 TIC8
11-201-43-415-00 8 (8) M4 R8-4 Nichifu NOP 60 TIC8
11-201-43-420-00 8 (8) M4 R8-4 Nichifu NOP 60 TIC8
11-201-43-425-00 8(8) M4 R8-4 Nichifu NOP 60 TIC8
11-201-43-430-00 14 (6) M6 R14-6 Nichifu NOP 60/150H TIC 14
11-201-43-440-00 38(2) M8 R38-8 Nichifu NOP 60/150H TIC 38
11-201-43-450-00 38(2) M8 R38-8 Nichifu NOP 60/150H TIC 38
11-201-43-460-00 38(2) M8 R38-8 Nichifu NOP 60/150H TIC 38
11-201-43-475-00 38(2) M8 R38-8 Nichifu NOP 60/150H TIC 38
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Appendix 1 Instructions for UL

Closed-Loop Crimp Terminal Size

Drive Model Wire Gauge mm2 (AWG) Terminal | Crimp Terminal Tool Insulation
11-301(series) R/LL, S/L2, T/L3 | U/T1, V/T2, W,T3 | Screws Model No. Machine No. Model No.
11-301-21-2P5-30 2(14) M3.5 R2-3.5 Nichifu NH 1/9 TIC2
11-301-21-201-30 2(14) M3.5 R2-3.5 Nichifu NH 1/9 TIC2
11-301-21-202-30 3.5(12) M4 R5.5-4 Nichifu NH 1/9 TIC3.5
11-301-21-203-30 5.5 (10) M4 R5.5-4 Nichifu NH 1/9 TIC5.5
11-301-43-401-30 2(14) M3.5 R2-3.5 Nichifu NH 1/9 TIC2
11-301-43-402-30 2(14) M3.5 R2-3.5 Nichifu NH 1/9 TIC2
11-301-43-403-30 2 (14) M4 R2-4 Nichifu NH 1/9 TIC 2
11-301-43-405-30 2(14) M4 R2-4 Nichifu NH 1/9 TIC 2
11-301-43-408-30 8(8) M4 R8-4 Nichifu NOP 60 TIC8
11-301-43-410-30 8(8) M4 R8-4 Nichifu NOP 60 TIC8
11-301-43-415-30 8 (8) M4 R8-4 Nichifu NOP 60 TIC8
11-301-43-420-30 8(8) M4 R8-4 Nichifu NOP 60 TIC8
11-301-43-425-30 8(8) M4 R8-4 Nichifu NOP 60 TIC8
11-301-43-430-30 14 (6) M6 R14-6 Nichifu NOP 60/150H TIC14
11-301-43-440-30 38 (2) M8 R38-8 Nichifu NOP 60/150H TIC 38
11-301-43-450-30 38 (2) M8 R38-8 Nichifu NOP 60/150H TIC 38
11-301-43-460-30 38 (2) M8 R38-8 Nichifu NOP 60/150H TIC 38
11-301-43-475-30 38(2) M8 R38-8 Nichifu NOP 60/150H TIC 38

® Motor Overtemperature Protection
Motor overtemperature protection shall be provided in the end use application.

® Field Wiring Terminals
All input and output field wiring terminals not located within the motor circuit shall be marked to indicate the
proper connections that are to be made to each terminal and indicate that copper conductors, rated 75°C are to be
used.

® Drive Short-Circuit Rating
This drive has undergone the UL short-circuit test, which certifies that during a short circuit in the power supply the current
flow will not rise above value. Please see electrical ratings for maximum voltage and table below for current. The MCCB
and breaker protection and fuse ratings (refer to the preceding table) shall be equal to or greater than the short-circuit
tolerance of the power supply being used.

Horse Power ( Hp ) Current (A) Voltage (V)
1 - 50 5000 240/ 480
51-200 10000 240 / 480
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Appendix 1 Instructions for UL

Recommended Input Fuse Selection

Drive Model
11-201/11-301

Fuse Type

Manufacturer: Bussmann / Ferraz Shawmut

Model Fuse Ampere Rating
11-201-20-2P5-00 Bussmann 20CT 690V / 20A
11-201-20-201-00 Bussmann 20CT 690V / 20A
11-201-20-202-00 Bussmann 32FE 690V / 32A
11-201-20-203-00 Bussmann 50FE 690V / 50A
11-201-23-202-00 Bussmann 20CT 690V / 20A
11-201-23-205-00 Bussmann50FE 690V / 50A
11-201-23-208-00 Bussmann 63FE 690V / 63A
11-201-23-210-00 Ferraz Shawmut A50QS100-4 500V / 100A
11-201-23-215-00 Ferraz Shawmut A50QS150-4 500V / 150A
11-201-23-220-00 Ferraz Shawmut A50QS150-4 500V / 150A
11-201-23-225-00 Ferraz Shawmut A50QS200-4 500V / 200A
11-201-23-230-00 Ferraz Shawmut A50QS250-4 500V / 250A
11-201-23-240-00 Ferraz Shawmut A50QS300-4 500V / 300A
11-201-43-401-00 Bussmann 10CT 690V / 10A
11-201-43-402-00 Bussmann 16CT 690V / 16A
11-201-43-403-00 Bussmann 16CT 690V / 16A
11-201-43-405-00 Bussmann 25ET 690V / 25A
11-201-43-408-00 Bussmann 40FE 690V / 40A
11-201-43-410-00 Bussmann 50FE 690V / 50A
11-201-43-415-00 Bussmann 63FE 690V / 63A
11-201-43-420-00 Bussmann 80FE 690V / 80A
11-201-43-425-00 Ferraz Shawmut A50QS100-4 500V / 100A
11-201-43-430-00 Bussmann 120FEE 690V / 120A
11-201-43-440-00 Ferraz Shawmut A50QS150-4 500V / 150A
11-201-43-450-00 Ferraz Shawmut A50QS200-4 500V / 200A
11-201-43-460-00 Ferraz Shawmut A50QS250-4 500V / 250A
11-201-43-475-00 Ferraz Shawmut A50QS300-4 500V / 300A
11-301-21-2P5-30 Bussmann 16CT 690V / 16A
11-301-21-201-30 Bussmann 20CT 690V / 20A
11-301-21-202-30 Bussmann 32FE 690V / 32A
11-301-21-203-30 Bussmann 50FE 690V / 50A
11-301-43-401-30 Bussmann 10CT 690V / 10A
11-301-43-402-30 Bussmann 16CT 690V / 16A
11-301-43-403-30 Bussmann 16CT 690V / 16A
11-301-43-405-30 Bussmann 20CT 690V / 20A
11-301-43-408-30 Bussmann 32FE 690V / 32A
11-301-43-410-30 Bussmann 40FE 690V / 40A
11-301-43-415-30 Bussmann 63FE 690V / 63A
11-301-43-420-30 Bussmann 71FE 690V / 71A
11-301-43-425-30 Bussmann 100FEa 690V / 100A
11-301-43-430-30 Bussmann 100FEa 690V / 100A
11-301-43-440-30 Ferraz Shawmut A50QS125-4 500V / 125A
11-301-43-450-30 Ferraz Shawmut A50QS175-4 500V / 175A
11-301-43-460-30 Ferraz Shawmut A50QS200-4 500V / 200A
11-301-43-476-30 Ferraz Shawmut A50QS300-4 500V / 300A
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Appendix 2 E510s Parameter Data

Customer Model

Application Phone No.

Address

Parameter Value Parameter | Value Parameter Value

Group 0 Group 1 Group 2

0-00 1-00 2-00
0-01 1-01 2-01
0-02 1-02 2-02
0-03 1-03 2-03
0-04 1-04 2-04
0-05 1-05 2-05
0-06 1-06 2-06
0-07 1-07 2-07
0-08 1-08 2-08
0-09 1-09 2-09
0-10 1-10 2-10
0-11 1-11 2-11
0-12 1-12 2-12
0-13 1-13 2-13
0-14 1-14 2-14
0-15 1-15 2-15
0-16 1-16 2-16
0-17 1-17 2-17
0-18 1-18 2-18
0-19 1-19 2-19
0-20 1-20 2-20
0-21 1-21 2-21
0-22 1-22 2-22
0-23 1-23 2-23
0-24 1-24 2-24
0-25 1-25 2-25
0-26 1-26 2-26
0-27 2-27
0-28 2-28
0-29 2-29
0-30 2-30
0-31 2-31
0-32 2-32
0-33 2-33
0-34 2-34
0-35
0-36
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Parameter | Value Parameter | Value Parameter | Value
Group 3 Group 4 Group 5

3-00 4-00 5-00
3-01 4-01 5-01
3-02 4-02 5-02
3-03 4-03 5-03
3-04 4-04 5-04
3-05 4-05 5-05
3-06 4-06 5-06
3-07 4-07 5-07
3-08 4-08 5-08
3-09 4-09 5-09
3-10 4-10 5-10
3-11 4-11 5-11
3-12 4-12 5-12
3-13 4-13 5-13
3-14 4-14 5-14
3-15 4-15 5-15
3-16 4-16 5-16
3-17 4-17 5-17
3-18 4-18 5-18
3-19 4-19 5-19
3-20 4-20 5-20
3-21 4-21 5-21
3-22 4-22 5-22
3-23 5-23
3-24 5-24
3-25 5-25
3-26 5-26
3-27 5-27
3-28 5-28
3-29 5-29
3-30 5-30
3-31 5-31
3-32 5-32
3-33 5-00
3-34 5-01
3-53 5-02

5-03

5-04

5-05

5-06

5-07

5-08

5-09

5-10

5-11

5-12

5-13
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Parameter Value Parameter Value Parameter Value
Group 5 Group 6 Group 6

5-33 6-00 6-41
5-34 6-01 6-42
5-35 6-02 6-43
5-36 6-03 6-44
5-37 6-04 6-45
5-38 6—05 6-46
5-39 6-06 6-47
5-40 6-07
5-41 6-08
5-42 6-09
5-43 6-10
5-44 6-11
5-45 6-12
5-46 6-13
5-47 6-14
5-48 6-15

6-16

6-17

6-18

6-19

6-20

6-21

6-22

6-23

6—24

6-25

6-26

6-27

6—28

6-29

6-30

6-31

6-32
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Parameter Value Parameter Value Parameter Value
Group 7 Group 8 Group 9
7-00 8-00 9-00
7-01 8-01 9-01
7-02 8-02 9-02
7-03 8-03 9-03
7-04 8-04 9-04
7-05 8 —05 9-05
7-06 8 -06 9-06
7 -07 8-07 9-07
7-08 8-08 9-08
7-09 8-09 9-09
7-10 8-10 9-10
7-11 8-11
7-12 8-12
7-13 8-13
7-14 8-14
7-15 8-15
7-16 8-16
7-17 8-17
7-18 8-18
7-19 8-19
7-20 8-20
7-21 8-21
7-22 8-22
7-23 8-23
7-24 8-24
7-25 825
7-26 8- 26
7-27 827
7-28 8—-28
7-29 8-29
7-30 8-30
7-31 8-31
7-32 8-32
7-33 8-33
7-34 8-34
7-35 8-35
7-36 8-36
7-37 8-37
7 -38 8-38
7-39 8-39
7-40 8-40
8-41
8—-42
8-43
8-44
8-46
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Parameter

Value

Parameter

Value

Parameter

Value

Group 7

Group 8

Group 9
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Parameter Value Parameter Value Parameter Value
Group 10 Group 11 Group 11

10-00 11-00 11-46
10-01 11-01 11-47
10-02 11-02 11-48
10-03 11-03 11-49
10-04 11-04 11-50
10-05 11-05 11-51
10-06 11-06 11-52
10-07 11-07 11-53
10-08 11-08 11-54
10-09 11-09 11-55
10-10 11-10 11-56
10-11 11-11 11-57
10-12 11-12 11-58
10-13 11-13 11-59
10-14 11-14 11-60
10-15 11-15 11-61
10-16 11-16 11-62
10-17 11-17 11-63
10-18 11-18 11-64
10-19 11-19 11-65
10-20 11-20 11-66
10-21 11-21 11-67
10-22 11-22 11-68
10-23 11-23 11-69
10-24 11-24 11-70
10-25 11-25 11-71
10-26 11-26 11-72
10-27 11-27 11-73
10-28 11-28
10-29 11-29
10-30 11-30
10-31 11-31
10-32 11-32
10-33 11-33
10-34 11-34
10-35 11-35
10-36 11-36
10-37 11-37
10-38 11-38
10-39 11-39
10-40 11-40

11-41

11-42

11-43

11-44

11-45
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Parameter Value Parameter Value Parameter Value
Group 12 Group 13 Group 14
12-00 13-00 14 -00
12-01 13-01 14-01
12-02 13-02 14 -02
12-03 13-03 14 - 03
12-04 13-04 14-04
12 -05 13 -05 14 - 05
12-06 13-06 14-06
12-07 13 -07 14 - 07
12-08 13-08 14-08
12-09 13-09 14 -09
12-10 13-10 14-10
12-11 13-51 14-11
12-12 14-12
12-13 14-13
12-14 14-14
12-15 14-15
12-16 14-16
12-17 14-17
12-18 14-18
12-19 14-19
12-20 14-20
12-21 14-21
12-22 14-22
12-23 14-23
12-24 14-24
12-25 14-25
12-26 14-26
12-27 14 - 27
12-28 14 - 28
12-29 14-29
12-30 14 -30
12-31 14-31
12-32 14-32
12-33 14 -33
12-34 14-34
12-35 14 -35
12-36 14 - 36
12-37 14 - 37
12-38 14 - 38
12 -39 14 -39
12-40 14 -40
12-41 14-41
12-42 14-42
12-43 14-43
12-74 14 -44
12-75 14 -45
12-82 14 - 46
12-83 14 - 47
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Parameter Value Parameter Value Parameter Value
Group 15 Group 16 Group 17
15-00 16-00 17-00
15-01 16 -01 17-01
15-02 16 -02 17-02
15-03 16-03 17-03
15-04 16-04 17-04
15-05 16-05 17-05
15-06 16-06 17-06
15-07 16-07 17-07
15-08 16-08 17-08
15-09 16-09 17-09
15-10 17-10
15-11 17-11
15-12 17-12
15-13 17-13
15-14 17-14
15-15
15-16
15-17
15-18
15-19
15-20
15-21
15-22
15-23
15-24
15-25
15-26
15-27
15-28
15-29
15-30
15-31
15-32
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Parameter Value Parameter Value Parameter Value

Group 18 Group 20 Group 21

18-00 20-00 21-00

18-01 20-01 21-01

18-02 20-02 21-02

18 -03 20-03 21-03

18 -04 20-04 21-04

18 -05 20-05 21-05

18 -06 20-06 21-06

20-07 21-07

20-08 21-08

20-09

20-10

20-11

20-12

20-13

20-14

20-15

20-16

20-17

20-18

20-19

20-20

20-21

20-22

20-23

20-24

20-25

20-26

20-27

20-28

20-29

20-30

20-31

20-32

20-33

20-34

20-35

AP 2-9




Parameter Value Parameter Value Parameter Value
Group 22 Group 23

22 -00 23 -00
22-01 23-01
22 -02 23-02
22 - 03 23-03
22 -04 23-04
22 - 05 23 -05
22 - 06 23 -06
22 - 07 23-07
22 -08 23 -08
22 -09 23-09
22 -10 23-10
22 -11 23-11
22-12 23-12
22 -13 23-13
22 -14 23-14
22 - 15 23-15
22 -16 23-16
22 - 17 23-17
22 -18 23-18
22 -19 23-19
22 -20 23-22
22-21 23-23
22 - 22 23-24
22 - 23 23-25
22 -24 23 - 26
22 -25 23 -27

23-28

23-29

23 -30

23-31

23-34

23-35

23 -37

23 - 38

23 -39

23-71

23-72

23-73
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Appendix 3 Modbus Protocol Description

Communication Connection and Data Frame

The inverter can communicate with a PC or PLC via RS485 or RS232 using the Modbus RTU or
Modbus ACSII protocol. The maximum frame length is 80 bytes.

Network Connection

Slave E510s
Address FE

CN6

5()

Controller Slave E510s Slave E510s Slave E510s
(PLC /HMI or Address 01 Address 02 Address 03
PC) CN6 CN6 CN6
RS-485
S(+) | S() S(+) | S() S(+) | S()
Interface
1200
1/4w

120Q
1/4w

** Terminate the communications line with a (120 ohm, 1/4 watt) resistor at both ends.**

CN6 Pin out :

_IJ_I_I_

87654321

PIN Signal PIN Signal
1 | RS485 Data+ signal 5 | Txsignal
2 | RS485 Data- signal 6 | RS485 Data- signal
3 | RS485 Data+ signal 7 | VCC of isolated 5V power supply
4 | Reserved 8 | GND of isolated 5V power supply

For RS-485 communication use pin 1 or pin 3 for S (+) and pin 2 or pin 6 for S (-).

AP 3-1



Data Format Frame

FOR ASCII MODE

STX(3AH) Start Bit = 3AH

Address Hi Communication Address(Station):
Address Lo 2-digit ASCII Code

Function Hi Function Code (command):
Function Lo 2-digit ASCII Code

Command Start Address

Command Start Address Command Start byte:

Command Start Address 4-digit ASCII Code

Command Start Address

Data length

Data length The length of the command:

Data length 4-digit ASCII Code

Data length

LRC Check Hi LRC Check Code:

LRC Check Lo 2-digit ASCII Code

END Hi End Byte:

END Lo END Hi=CR(ODH), END Li = LF(OAH)

> FORRTU MODE
Master (PLC etc.) sends request to follower (inverter), and the follower sends a response to
the master (PC, PLC). The data received is illustrated here.

**The inverter response time is 10ms. SLAVE Address

Function Code
DATA
CRC CHECK

Signal Interval

> Node Address

OOH : Broadcast to all the drivers

01H : to the No. Ol inverter

OFH : to the No.15 inverter

10H : to the No.16 inverter and so on..., max to No.31 (1FH)
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» Function Code

03H :

O6H

08H :

10H

Read the register contents

: Write a WORD to register

Loop test

: Write several data to register (complex number register write)

» Checksum Calculation

LRC

ex. ADDRESS 01H
FUNCTION 03H
COMMAND 01H

O00H
+ DATALENGTH OAH

[o] =¥ P—— 2’'s complement
Checksum = F1H
CS(H) = 46H (ASCII)
CS(L) = 31H (ASCII)
CRC
CRC Check :

CRC code covers the content from node address to DATA. Please calculate it according to the
following methods.

Load a 16-bit register with FFFF hex (all1’s). Call this CRC register.

Exclusive OR the first 8-bit byte of the message, the low-order byte of the 16-bit CRC
register, putting the result in the CRC register.

Shift the CRC register one bit to the right (toward the LSB), Zero-filling the MSB, Extract
and examines the LSB.

(If the LSB was 0): Repeat Steps (3) (another shift)

(If the LSB was 1): Exclusive OR the CRC register with the polynomial value A001 hex (1010
0000 0000 0001), putting the result in CRC register.

Repeat Steps (3) and (4) until 8 shifts been performed. When this is done, a complete
8-bit byte will be processed.

Repeat Steps (2) through (5) for next 8-bit byte of the message, Continue doing this until
all bytes have been processed. The final content in the CRC register is the CRC value.
When sending the CRC value, the Low-order byte should be sent firstly, then the
High-order byte. For example, CRC value: 1241 Hex, the high-order byte should be set to
41hex and low-order byte 12hex.
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» CRC calculate program
UWORD ch_sum ( UBYTE long , UBYTE *rxdbuff) {

BYTEi = 0;
UWORD wkg = OxFFFF;
while (long--) {
wkg A= rxdbuff++;
for(i=0;i<8;i++){
if (wkg & 0x0001 ) {
wkg = (wkg >> 1) ~ 0xa001;
}
else {

wkg = wkg >> 1;

}

return(wkg );

> Error Code

ASCII Mode RTU Mode
STX " SLAVE Address 02H
‘0 Function 83H
Address ;
1 Exception code 52H
. ‘8’ High COH
Function CRC-16
‘6’ Low CDH
Exception ‘5’
code ‘T
I2I
LRC Check —
8
ICRI
END
ILFI

During a communication error the drive will response with an Exception Code and send a
message back to the main system consisting of a Function Code thatis “ANDED (and 80h)”
with 80 Hex.

Error Code Content
01 Function code error
02 Register number error
03 DATA setting error
04 Register number is over 32
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> Register and Data Format
Command Data (Read/Write)

Register No. Bit Content
2500H Reserved
0 [Operation Command 1:Run O:Stop
.1 Reverse Command 1:Reverse O:Forward
2 [ExternalFault l:Fault
.3 [aultReset l1:Reset
4 |Reserved
O| 5 |Reserved
8 | 6 |Multi-functionCommsSl _1:'ON"
2soH |5 |- ] Multifunction Comms2 _1:'ON'
o |8 |Multi-functionCommsS3 1:"ON"
S |9 _Multi-functionCommS4 1:"ON"
= | _A_|Multi-functionCommS5 1:"ON"
B _|Multi-function CommsS6  1:"ON"
. C |Reserved
D |Reserved
__E_|Invertermode 1: "ON"
F  |Reserved
2502H *Frequency Command (Unit: 0.01Hz)
2503H Reserved
2504H Reserved
2505H AO1 (0.00V ~ 10.00V)
2506H Reserved
2507H Reserved
2508H Reserved
2509H Reserved
250AH Reserved
250BH Reserved
250CH Reserved
250DH Reserved
250EH Reserved
250FH Static Auto Tune 1 : " ON”
2510H G12-00 H-WORD
2511H G12-00 L-WORD

Note : Write in zero for Not used BIT, do not write in data for the reserved register.
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» Monitor Data (Read-only)
Register No. | Bit Content
0 |Operation 1:Run 0: Stop
1 |Direction 1:Reverse 0:Forward
2 [nverter ready 1:ready 0 : unready
3  [Fault 1: Abnormal
4 |Warning 1: "ON"
5 |Zero Speed 1: "ON"
2| 6 |ls440V 1: "ON"
— 5(; 7 |Frequency Agree 1: "ON”
g‘ 8 |Set Frequency Agree 1: "ON”
© | 9 |Frequency Detection 1 1: "ON”
A |Frequency Detection 2 1: "ON"
B |Under Voltage 1: "ON"
C |Baseblock 1: "ON”
D |Freq Ref. not from Comm. 1: "ON”"
E [Seq. not from Comm. 1: "ON”
F  |Reserved 1: "ON"
0 Reserved 31 Reserved
1 uv 32 Reserved
2 0oC 33 Reserved
3 oV 34 Reserved
4 OH1 35 Reserved
5 OL1 36 Reserved
6 OoL2 37 Reserved
7 oT 38 CF07
8 Reserved 39 Reserved
9 SC 40 Reserved
m | 10 Ground OC 41 Reserved
S | 11 Reserved 42 | LPBFT(Low Pressure Fault)
2521H g 12 Input Phase Loss 43 OPBFT(High Pressure Fault)
%. 13 Output Phase Loss 44 |FBLSS(PID Feedback Signal Loss)
5| 14 Reserved 45 Reserved
T Reserved 46 OH4
16 Reserved 47 Reserved
17 | EF1(External Terminal S1 fault) | 48 Reserved
. MtrSw
18 | EF2(External Terminal S2 fault) | 49 (DI Motor Switch Fault
19 |EF3(External Terminal S3 fault) | 50 OC A
20 |EF4(External Terminal S4 fault) | 51 OC. D
21 |EF5(External Terminal S5 fault) | 52 OC C
22 |EF6(External Terminal S6 fault) | 53 Reserved
23 Reserved 54 CF_ 08
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Register No. Bit Content
24 Reserved 55 STO2
25 PID Feedback Error 56 STO3
26 Keypad Removed 57 PO
27 Reserved 58 PF
28 CE 59 TOL(External Overload)
29 STO1 60 Reserved
30 Reserved 61 Reserved
0 Terminal S1
1 Terminal S2
2 Terminal S3
3 Terminal S4
4 Terminal S5
5 Terminal S6
6 Reserved
g| 7 Reserved
2522H g 8 Reserved
® 9 Reserved
A Reserved
B Reserved
C Reserved
D Reserved
E Reserved
F Reserved
2523H Frequency command (0.01Hz)
2524H Output frequency (0.01Hz)
2525H Reserved
2526H DC voltage command (0.1V)
2527H Output current (0.1A)
0 |Noalarm| 20 | Reserved | 40 EF 60 | Reserved
1 ov 21 | Reserved | 41 | Reserved | 61 RETRY
< 2 uv 22 | Reserved | 42 | Reserved | 62 Reserved
2 3 OoL2 23 | Reserved | 43 RDP 63 Reserved
2 | 4 |Reserved| 24 | Reserved | 44 |Reserved | 64 | Reserved
2528H S 5 |Reserved | 25 | Reserved | 45 oLl 65 OH1
g_ 6 oT 26 | Reserved | 46 | Reserved | 66 FIRE
§- 7 | Reserved | 27 | Reserved | 47 | Reserved | 67 ES
8 | Reserved | 28 | Reserved | 48 | Reserved | 68 STP1
9 |Reserved| 29 | Reserved | 49 BB1 69 BDERR
10 |Reserved | 30 RDE 50 BB2 70 EPERR
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Register No. Bit Content

11 |Reserved| 31 WRE 51 BB3 71 | Reserved
12 | Reserved | 32 FB 52 BB4 72 Reserved
13 CE 33 VRYE 53 BB5 73 STPO
14 | Reserved | 34 SEO1 54 BB6 74 | Reserved
15 | Reserved | 35 SEO02 55 | Reserved | 75 STP2
16 EFO 36 SEO03 56 | Reserved | 76 RUNER
17 | Reserved | 37 | Reserved | 57 LOPb 77 LOC
18 | Reserved | 38 SEO05 58 HIPb
19 | Reserved | 39 HPERR 59 | Reserved

2529H Digital Output State

252AH AQO1 (0.00V ~ 10.00V)

252BH Reserved

252CH Al'l Input (0.1%)

252DH Al 2 Input (0.1%)

252EH Keypad analog input(1000 / 5V)

252FH Reserved

2531H AQO1 (0.00V ~ 10.00V)

2533H Heat Sink Temperature (°C)

2534H Output Power (kw)

Note :

Do not write in data for the reserved register.
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» Read Holding Register [03H]

Read consecutive holding registers. The address of the first holding register is specified in the
protocol
Example: Read frequency command from the inverter with node address 1.

ASCII Mode
Command Message Response Message (Normal)  Response Message (Error)

3AH STX 3AH STX 3AH STX

30H Node 30H 30H Node

31H Address 31H Node Address 31H Address

30 Function 30H Function 38H Function

33H 33H 33H

30H 30H 30H Exception

Data L h

43H |  Starting 32H atatengt 34H code

31H Register 31H 34H

30H 37H Initial Save 30H LRC CHECK

30H 37H Register ODH END

30H Number of 30H OAH

30H Registers 37H +

31K 33H LRC CHECK

44H ODH

LRC CH

461 C CHECK OAH END

ODH

OAH END

RTU Mode
Command Message Response Message (Normal) Response Message (Error)
Node Address 01H Node Address 01H Node Address 01H
Function O3H Function O3H Function 83H
Starting High | OCH DATA Length 02H Exception Code 04H
Register Low | 10H Initial Save| High | 17H CRC-16 High | 40H
Number of | High | 00H Register | Low | 70H Low F3H
Registers Low | O1H High | B6H

: CRC-16
High | 86H Low | 50H
CRC-16
Low | 9FH
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> Loop back test [08H]
Check the communication between the master and the follower (inverter). The data used can
be arbitrary.

ASCII Mode
Command Message Response Message (Normal) Response Message (Error)
3AH STX 3AH STX 3AH STX
30H Node 30H Node 30H Node
31H Address 31H Address 31H Address
30H Function 30H Function 38H Function
38H 38H 38H
30H 30H 30H Exception
d
30H Test Code 30H Test Code 33H code
30H 30H 30H LRC CHECK
30H 30H 36H
ODH
41H 41H END
0AH
35H DATA 35H DATA
33H 33H
37H 37H
31H 31H
421 LRC CHECK 421 LRC CHECK
ODH ODH
OAH END 0AH END
RTU Mode
Command Message Response Message (Normal) Response Message (Error)
Node Address O1H Node Address 01H Node Address 01H
Function 08H Function 08H Function 88H
Test Code High | O0OH Test Code High | OO0H Exception coo!e 03H
Low | OOH Low | OOH CRC-16 High O6H
Number of | High | A5H Number of| High | AS5H Low | O1H
Registers | Low | 37H Registers | Low | 37H
High | DAH High | DAH
CRC-16 7 oW [ 8DH CRC-16 17 ow | 8DH
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> Write Single Holding Register [06H]

Write single holding register. The register address of the holding register is specified in the
message.

Example: Write a 60.00Hz frequency command to node address 1.

ASCII Mode
Command Message esponse Message (Normal) Response Message (Error)
3AH STX 3AH STX 3AH STX
30H Node 30H Node 30H Node
31H Address 31H Address 31H Address
30H Function 30H Function 38H Function
36H 36H 36H
32H 32H 30H Exception
35H Starting 35H Starting 33H code
30H Register 30H Register 30H
32H 32H 32H LRC CHECK
ODH
31H 31H OAH END
37H DATA 37H DATA
37H 37H
30H 30H
34H 34H
22H LRC CHECK 421 LRC CHECK
ODH ODH
0AH END 0AH END
RTU Mode
Command Message Response Message (Normal) Response Message (Error)
Node Address O1H Node Address 01H Node Address 01H
Function 06H Function 0O6H Function 86H
. ., |Exception .
Start No High | 25H Start No High code Exception code 03H
Low | 02H Low 02H CRC-16 High | 02H
Number of | High | 17H Number of| High 17H Low 61H
Registers | Low | 70H Registers | Low 70H
High | 2DH High 2DH
CRC-16 7w | 121 CRC-16 17w 12H
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> Write Multiple Holding Register [10H]

Write multiple holding registers. The address of the first holding register is specified in the
message.

Example: Write a 60.00Hz frequency command to node address 1 and enable FWD run
command.

ASCII Mode
Command Message Response Message (Normal) Response Message (Error)

3AH STX 3AH STX 3AH STX
30H Node 30H Node 30H Node
31H Address 31H Address 31H Address
31H Function 31H Function 39H Function
30H 30H 30H
32H 32H 30H Exception
35H Starting 35H Starting 33H code
30H Register 30H Register 30H
31H 31H 43H LRC CHECK
30H 30H ODH END
30H Number of 30H Number of 0AH
30H Registers 30H Registers
32H 32H
30H Number of 43H
34H DATA 37H LRC CHECK

H DH
30H DATA1
31H
31H
37H
371 DATA 2
30H
33H
421 LRC CHECK
ODH

END

0AH

* Number of bytes is register amount x 2
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RTU Mode

Command Message Response Message (Normal) Response Message (Error)
Node Address 01H Node Address 01H Node Address 01H
Function 10H Function 10H Function 90H
: : . |E ti :
Starting High | 25H Starting High cc);inlzp on Exception code O3H
Register  Miow [ o1 | |Re9S" oW | o1n cre1e | High | 0CH
Number of | High | 00H Number of | High 00H Low 01H
Registers Low | 02H Registers | Low 02H
Number of DATA 04H CRC-16 High High
DATA 1 High | O0OH Low 04H
Low | O1H
High | 17H
DATA 2 Low | 70H
High | 60H
CRCA6 T ow | 271

* Data amount is register amount x 2
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Parameter Data

Function ‘ Register No Function Register No Function Register No
Group 0 Group 1 Group 2
0-00 0000H 1-00 0100H 2-00 0200H
0-01 0001H 1-01 0101H 2-01 0201H
0-02 0002H 1-02 0102H 2-02 0202H
0-03 0003H 1-03 0103H 2-03 0203H
0-04 0004H 1-04 0104H 2-04 0204H
0-05 0005H 1-05 0105H 2-05 0205H
0-06 0006H 1-06 0106H 2-06 0206H
0-07 0007H 1-07 0107H 2-07 0207H
0-08 0008H 1-08 0108H 2-08 0208H
0-09 0009H 1-09 0109H 2-09 0209H
0-10 000AH 1-10 010AH 2-10 020AH
0-11 000BH 1-11 010BH 2-11 020BH
0-12 000CH 1-12 010CH 2-12 020CH
0-13 000DH 1-13 010DH 2-13 020DH
0-14 000EH 1-14 010EH 2-14 020EH
0-15 000FH 1-15 010FH 2-15 020FH
0-16 0010H 1-16 0110H 2-16 0210H
0-17 0011H 1-17 0111H 2-17 0211H
0-18 0012H 1-18 0112H 2-18 0212H
0-19 0013H 1-19 0113H 2-19 0213H
0-20 0014H 1-20 0114H 2-20 0214H
0-21 0015H 1-21 0115H 2-21 0215H
0-22 0016H 1-22 0116H 2-22 0216H
0-23 0017H 1-23 0117H 2-23 0217H
0-24 0018H 1-24 0118H 2-24 0218H
0-25 0019H 1-25 0119H 2-25 0219H
0-26 001AH 1-26 011AH 2-26 021AH
0-27 001BH 2-27 021BH
0-28 001CH 2-28 021CH
0-29 001DH 2-29 021DH
0-30 001EH 2-30 021EH
0-31 001FH 2-31 021FH
0-32 0020H 2-32 0220H
0-33 0021H 2-33 0221H
0-34 0022H 2-34 0222H
0-35 0023H
0-36 0024H
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Function Register No

Function Register No

Function Register No

Group 3 Group 4 Group 5
3-00 0300H 4-00 0400H 5-00 0500H
3-01 0301H 4-01 0401H 5-01 0501H
3-02 0302H 4-02 0402H 5-02 0502H
3-03 0303H 4-03 0403H 5-03 0503H
3-04 0304H 4-04 0404H 5-04 0504H
3-05 0305H 4-05 0405H 5-05 0505H
3-06 0306H 4-06 0406H 5-06 0506H
3-07 0307H 4-07 0407H 5-07 0507H
3-08 0308H 4-08 0408H 5-08 0508H
3-09 0309H 4-09 0409H 5-09 0509H
3-10 030AH 4-10 040AH 5-10 050AH
3-11 030BH 4-11 040BH 5-11 050BH
3-12 030CH 4-12 040CH 5-12 050CH
3-13 030DH 4-13 040DH 5-13 050DH
3-14 030EH 4-14 040EH 5-14 050EH
3-15 030FH 4-15 040FH 5-15 050FH
3-16 0310H 4-16 0410H 5-16 0510H
3-17 0311H 4-17 0411H 5-17 0511H
3-18 0312H 4-18 0412H 5-18 0512H
3-19 0313H 4-19 0413H 5-19 0513H
3-20 0314H 4-20 0414H 5-20 0514H
3-21 0315H 4-21 0415H 5-21 0515H
3-22 0316H 4-22 0416H 5-22 0516H
3-23 0317H 5-23 0517H
3-24 0318H 5-24 0518H
3-25 0319H 5-25 0519H
3-26 031AH 5-26 051AH
3-27 031BH 5-27 051BH
3-28 031CH 5-28 051CH
3-29 031DH 5-29 051DH
3-30 031EH 5-30 O51EH
3-31 031FH 5-31 051FH
3-32 0320H 5-32 0520H
3-33 0321H 5-33 0521H
3-34 0322H 5-34 0522H

5-35 0523H
5-36 0524H
5-37 0525H
5-38 0526H
5-39 0527H
5-40 0528H
5-41 0529H
5-42 052AH
5-43 052BH
5-44 052CH
5-45 052DH
5-46 052EH
5-47 052FH
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Function Register No

Function Register No

Function Register No

Group 5 Group 6 Group 6
5-48 0530H 6-00 0600H 6-41 0629H
6-01 0601H 6-42 062AH
6-02 0602H 6-43 062BH
6-03 0603H 6 —44 062CH
6 - 04 0604H 6-45 062DH
6-05 0605H 6 —-46 062EH
6-06 0606H 6-47 062FH
6-07 0607H
6-08 0608H
6-09 0609H
6-10 060AH
6-11 060BH
6-12 060CH
6-13 060DH
6-14 060EH
6-15 060FH
6-16 0610H
6-17 0611H
6-18 0612H
6-19 0613H
6-20 0614H
6-21 0615H
6-22 0616H
6-23 0617H
6-24 0618H
6-25 0619H
6-26 061AH
6—-27 061BH
6-28 061CH
6-29 061DH
6-30 061EH
6-31 061FH
6-32 0620H
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Function Register No Function Register No Function Register No
Group 7 Group 8 Group 9
7-00 0700H 8-00 0800H 9-00 0900H
7-01 0701H 8-01 0801H 9-01 0901H
7-02 0702H 8-02 0802H 9-02 0902H
7-03 0703H 8-03 0803H 9-03 0903H
7-04 0704H 8-04 0804H 9-04 0904H
7-05 0705H 8-05 0805H 9-05 0905H
7-06 0706H 8-06 0806H 9-06 0906H
7-07 0707H 8-07 0807H 9-07 0907H
7-08 0708H 8-08 0808H 9-08 0908H
7-09 0709H 8-09 0809H 9-09 0909H
7-10 070AH 8-10 080AH 9-10 090AH
7-11 070BH 8-11 080BH
7-12 070CH 8-12 080CH
7-13 070DH 8-13 080DH
7-14 070EH 8-14 080EH
7-15 070FH 8-15 080FH
7-16 0710H 8-16 0810H
7-17 0711H 8-17 0811H
7-18 0712H 8-18 0812H
7-19 0713H 8-19 0813H
7-20 0714H 8-20 0814H
7-21 0715H 8§-21 0815H
7-22 0716H 8-22 0816H
7-23 0717H 8-23 0817H
7-24 0718H 8-24 0818H
7-25 0719H 8-25 0819H
7-26 071AH 8-26 081AH
7-27 071BH 8-27 081BH
7-28 071CH 8-28 081CH
7-29 071DH 8-29 081DH
7-30 071EH 8-30 081EH
7-31 071FH 8-31 081FH
7-32 0720H 8-32 0820H
7-33 0721H 8-33 0821H
7-34 0722H 8-34 0822H
7-35 0723H 8-35 0823H
7-36 0724H 8-36 0824H
7-37 0725H 8-37 0825H
7-38 0726H 8-38 0826H
7-39 0727H 8-39 0827H
7-40 0728H 8-40 0828H

8-41 0829H
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Function Register No Function Register No Function Register No
Group 7 Group 8 Group 9

8-42 082AH

8-43 082BH

8-44 082CH

8-45

8-46

8-47

8-48 0830H

8-49 0831H

8-50 0832H

8-51 0833H

8-52 0834H

8-53 0835H

8-54 0836H

8-55 0837H

8-56 0838H

8-57 0839H

8-58 083AH

8-59 083BH

8-60 083CH

Function Register No Function Register No Function Register No
Group 10 Group 11 Group 11

10-00 0AQOOH 11-00 0BOOH 11-46 OB2EH
10-01 0AO1H 11-01 OBO1H 11-47 0B2FH
10-02 0A02H 11-02 0BO2H 11-48 0B30H
10-03 0AO3H 11-03 0BO3H 11-49 0B31H
10-04 0A04H 11-04 0BO4H 11-50 0B32H
10-05 0AO5H 11-05 OBO5H 11-51 0B33H
10-06 0AO6H 11-06 0BO6H 11-52 0B34H
10-07 0AOQ7H 11-07 0BO7H 11-53 0B35H
10-08 0AO8H 11-08 0BO8H 11-54 0B36H
10-09 0AQ9H 11-09 0BO9H 11-55 0B37H
10-10 0AOAH 11-10 OBOAH 11-56 0B38H
10-11 0AOBH 11-11 0BOBH 11-57 0B39H
10-12 0AOCH 11-12 0BOCH 11-58 OB3AH
10-13 0AODH 11-13 OBODH 11-59 0B3BH
10-14 OAOEH 11-14 OBOEH 11-60 OB3CH
10-15 O0AOFH 11-15 ODOFH 11-61 0B3DH
10-16 0A10H 11-16 0B10H 11-62 OB3EH
10-17 O0A11H 11-17 OB11H 11-63 OB3FH
10-18 0A12H 11-18 0B12H 11-64 0B40H
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Function Register No Function Register No Function Register No
Group 10 Group 11 Group 11
10-19 0A13H 11-19 0B13H 11-65 0B41H
10-20 0A14H 11-20 0B14H 11-66 0B42H
10-21 0A15H 11-21 OB15H 11-67 0B43H
10-22 0A16H 11-22 0B16H 11-68 0B44H
10-23 0A17H 11-23 0B17H 11-69 0B45H
10-24 0A18H 11-24 0B18H 11-70 0B46H
10-25 0A19H 11-25 0B19H 11-71 0B47H
10-26 0A1AH 11-26 O0B1AH 11-72 0B48H
10-27 OA1BH 11-27 OB1BH 11-73 0B49H
10-28 0ALCH 11-28 0B1CH
10-29 O0A1DH 11-29 OB1DH
10-30 OALlEH 11-30 OB1EH
10-31 OA1FH 11-31 OB1FH
10-32 0A20H 11-32 0B20H
10-33 0A21H 11-33 0B21H
10-34 0A22H 11-34 0B22H
10-35 0A23H 11-35 0B23H
10-36 0A24H 11-36 0B24H
10-37 0A25H 11-37 0B25H
10-38 0A26H 11-38 0B26H
10-39 0A27H 11-39 0B27H
10-40 0A28H 11-40 0B28H
10-41 11-41 0B29H
10-42 11-42 0B2AH
10-43 11-43 0B2BH
10-44 11-44 0B2CH
10-45 11-45 0B2DH
10-46 -
10-47 0A2FH
10-48 O0A30H
10-49 0A31H
Function Register No | Function Register No | Function Register No
Group 12 Group 13 Group 14
High WORD:
2510H
12-00 Low WORD: 13-00 ODOOH 14-00 OEOOH
2511H
12-01 0CO1H 13-01 O0DO1H 14-01 OEO1H
12-02 0CO2H 13-02 0DO02H 14 -02 OEO2H
12-03 0CO3H 13-03 0DO3H 14 -03 OEO3H
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Function Register No | Function Register No | Function Register No
Group 12 Group 13 Group 14
12-04 0C04H 13-04 0D04H 14 - 04 OEO4H
12-05 0CO5H 13-05 ODO5H 14 -05 OEO5H
12 -06 0CO6H 13-06 0DO6H 14 -06 OEO6H
12-07 0CO7H 13-07 0DO7H 14 - 07 OEO7H
12-08 0CO8H 13-08 0DO8H 14 -08 OEO8H
12-09 0CO9H 13-09 ODO9H 14-09 OEO9H
12-10 0COAH 13-51 0D33H 14-10 OEOAH
12-11 0COBH 14-11 OEOBH
12-12 0COCH 14-12 OEOCH
12-13 0CODH 14-13 OEODH
12-14 0COEH 14-14 OEOEH
12-15 O0COFH 14-15 OEOFH
12-16 0C10H 14-16 OE10H
12-17 0C11H 14-17 OE11H
12-18 0C12H 14-18 OE12H
12-19 0C13H 14-19 OE13H
12-20 0C14H 14 -20 OE14H
12-21 0C15H 14-21 OE15H
12-22 0Cl6H 14 - 22 OEl6H
12-23 0C17H 14 -23 OE17H
12-24 0C18H 14 -24 OE18H
12-25 0C19H 14 - 25 OE19H
12-26 0C1AH 14 -26 OE1AH
12-27 0C1BH 14 -27 OE1BH
12-28 0C1CH 14 -28 OE1CH
12-29 0C1DH 14-29 OE1DH
12-30 OC1EH 14 -30 OE1EH
12-31 OC1FH 14-31 OE1FH
12-32 0C20H 14 -32 OE20H
12-33 0C21H 14 -33 OE21H
12-34 0C22H 14-34 OE22H
12-35 0C23H 14 -35 OE23H
12-36 0C24H 14-36 OE24H
12-37 0C25H 14 -37 OE25H
12-38 0C26H 14 -38 OE26H
12 -39 0C27H 14 -39 OE27H
12 -40 0C28H 14 -40 OE28H
12-41 0C29H 14-41 OE29H
12-42 0C2AH 14 -42 OE2AH
12 -43 0C2BH 14 -43 OE2BH
12-74 0C28H 14 - 44 OE2CH
12-75 0C4BH 14 - 45 0E2DH
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Function Register No | Function Register No | Function Register No
Group 12 Group 13 Group 14
12-82 0C52H 14 - 46 OE2EH
12-83 0C53H 14 - 47 OE2FH
Function Register No Function Register No Function Register No
Group 15 Group 16 Group 17
15-00 OFOOH 16 -00 1000H 17-00 1100H
15-01 OFO1H 16-01 1001H 17-01 1101H
15-02 OF02H 16 -02 1002H 17-02 1102H
15-03 OF03H 16-03 1003H 17-03 1103H
15-04 OF04H 16 -04 1004H 17-04 1104H
15-05 OFO5H 16 -05 1005H 17-05 1105H
15-06 OF06H 16 - 06 1006H 17-06 1106H
15-07 OF07H 16-07 1007H 17 -07 1107H
15-08 OFO08H 16 -08 1008H 17-08 1108H
15-09 OFO09H 16 -09 1009H 17-09 1109H
15-10 OFOAH 17-10 110AH
15-11 OFOBH 17-11 110BH
15-12 OFOCH 17-12 110CH
15-13 OFODH 17-13 110DH
15-14 OFOEH 17-14 110EH
15-15 OFOFH
15-16 OF10H
15-17 OF11H
15-18 OF12H
15-19 OF13H
15-20 OF14H
15-21 OF15H
15-22 OF16H
15-23 OF17H
15-24 OF18H
15-25 OF19H
15-26 OF1AH
15-27 OF1BH
15-28 OF1CH
15-29 OF1DH
15-30 OF1EH
15-31 OF1FH
15-32 OF20H
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Function | Register No | Function | Register No | Function | Register No
Group 18 Group 20 Group 21

18 -00 1200H 20-00 1400H 21-00 1500H
18-01 1201H 20-01 1401H 21-01 1501H
18 -02 1202H 20-02 1402H 21-02 1502H
18-03 1203H 20-03 1403H 21-03 1503H
18 -04 1204H 20-04 1404H 21-04 1504H
18 -05 1205H 20-05 1405H 21-05 1505H
18 - 06 1206H 20-06 1406H 21-06 1506H

20-07 1407H 21-07 1507H

20-08 1408H 21-08 1508H

20-09 1409H

20-10 140AH

20-11 140BH

20-12 140CH

20-13 140DH

20-14 140EH

20-15 140FH

20-16 1410H

20-17 1411H

20-18 1412H

20-19 1413H

20-20 1414H

20-21 1415H

20-22 1416H

20-23 1417H

20-24 1418H

20-25 1419H

20-26 141AH

20-27 141BH

20-28 141CH

20-29 141DH

20-30 141EH

20-31 141FH

20-32 1420H

20-33 1421H

20-34 1422H

20-35 1423H
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Function Register No Function Register No
Group 22 Group 23
22-00 1600H 23-00 1700H
22-01 1601H 23-01 1701H
22-02 1602H 23-02 1702H
22-03 1603H 23-03 1703H
22-04 1604H 23-04 1704H
22-05 1605H 23-05 1705H
22-06 1606H 23-06 1706H
22-07 1607H 23-07 1707H
22-08 1608H 23-08 1708H
22-09 1609H 23-09 1709H
22-10 160AH 23-10 170AH
22-11 160BH 23-11 170BH
22-12 160CH 23-12 170CH
22-13 160DH 23-13 170DH
22-14 160EH 23-14 170EH
22-15 160FH 23-15 170FH
22-16 1610H 23-16 1710H
22-17 1611H 23-17 1711H
22-18 1612H 23-18 1712H
22-19 1613H 23-19 1713H
22-20 1614H 23-20 1714H

22-21 1615H 23-21 -
22-22 1616H 23-22 -
22-23 1617H 23-23 1717H
22-24 1618H 23-24 1718H
22-25 1619H 23-25 1719H
23-26 171AH
23-27 171BH
23-28 171CH
23-29 171DH
23-30 171EH
23-31 171FH
23-32 1720H
23-33 1721H
23-34 1722H
23-35 1723H
23-36 -
23-37 1735H
23-38 1736H
23-39 1737H
23-71 1747H
23-72 1748H
23-73 1749H
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BACnet Specifications Description

Inverter E510s model is built-in standard BACnet MS/TP communication protocol structure to meet the
demand of automatic communication equipment. Control or monitor E510s via BACnet to be allowable
to read and modify specific parameter. E510s includes the following supports of standard objects :

> Inverter Objects

» Analog Input
> Digital Input

» Analog Output
» Digital Output

> Analog Value

» Digital Value

E510s is supporting the property information of object classification. User can collect related properties

of objects required via the dedicated communication software of BACnet to give control or monitor

command for each object :

Proerty

Inverter
(DEV)

Analog
Input
(AD)

Analog
Output
(AO)

Analog
Value
(AV)

Digital
Input
(BI)

Digital
Output
(BO)

Digital
Value
(BV)

Object_Identifier

<

\

\

Vv

\

\

\

Object_Name

V

V

Vv

V

V

V

Object_Type

V

V

V

V

V

V

System_Status

Vendor_Name

Vendor_Identifier

Model_Name

Firmware_Revision

Applocation_Software_Supported

Protocol_Version

Protocol_Revision

Protocol_Services_Supported

Protocol_Object_Type_Supported

Object_List

<K KK KKK K K KK K I

Max_APDU_Length_Accepted

Segmentation_Supported

APDU_Timeout

Number_Of APDU_Retries

Max_Masters

Max_Info_Frames

<

Device_Address_Binding

Location

Presnent_Value

Status_Flags

Event_State

Relibility

Out_Of Service

Units

Priority_Array

Relinquish_Default
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Analog Analog Analog Digital Digital Digital
Inverter
Proerty (DEV) Input Output Value Input Output Value
(A) (AO) (AV) (BD) (BO) (BV)
Polarity
Inactive_Text
Active_Text

BACnet Object Properties :

This section provides the predetermined configuration of the inverter. User can achieve the optimizazed
situation at any necessary modification. Refer to Table 2 for the property information of inverter objects
and user can learn the inverter messages from the inverter objects. Refer to Table 3 ~ 8 for the related

object information that inverter supports. User can co
requirements.

ntrol/ read each object with the application

Table 2 Inverter property list

Property Inverter
Object_Identifier DEV
Object_Name VFD
Object_Type 8
System_Status 0
Vendor_Name VFD
Vendor_Identifier 461
Model_Name VED
Firmware_Revision 0.14
Applocation_Software_Supported 0.14
Protocol_Version 1
Protocol_Revision 5
Protocol_Services_Supported { readProperty , writeProperty , who is }
Protocol_Object Type_Supported '{ Analog_Inpgt , Anang_OutPut, Analog_VaIu_e
Binary_Input, Binary_Output, Binary_Value, Device}
Max_Masters 127
Max_Info_Frames 1

Table 3 Analog input property list (Read)

No. Object Name Description Unit Classification Range
AIO TM2 AIN AVIinput Volt R 0-10
All TM2 AIN2 ACl input Volt R 0-10
Al2 Error code Recent fault message No Units R 0-45
AI3 Freq cmd Frequency command Hz R 0-60
Al4 Frequency Output frequency Hz R 0-60
AI5 Current Output current Amps R

Al6 Control Mode Control mode No Units R 0-2
Al7 Motor R-Volt Motor rated voltage Volt R
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No. Object Name Description Unit Classification Range

AI8 Motor R-HP Motor rated power horsepower R

AI9 Motor R-RPM Motor rated rotation speed No Units R

AI10 Motor R-Hz Motor rated frequency Hz R

Alll CarrierFreq Carrier frequency KiloHertz R 4-16

All12 Comm Station INV communication station No Units R 1-254

AIl13 BaudRate Baudrate setting No Units R 0-3

All4 BacnetSel Communication mode selection No Units R 0-1

AI15 Devinstance Inverter number No Units R 1-254

Table 4 Analog output property list (Read/Write)
No. Object Name Description Unit Classification Range

AOQO Set frequency Frequency command Hz R/W 0-599
AO1 TB2 AO1 Analog output voltage 1 Volt R 0-10
AQ2 - - - - -
AO3 Motor R-Amp Motor rated current Amps R/W 0-65535
AO4 PwrL Sel Momentary stop and restart selection No Units R 0-1
AO5 RestartSel Number of Fault Auto-Restart Attempts | No Units R 0-10
AO6 RestartDelay Fault Auto-Restart Time seconds R 0-7200
AO7 FreqCommand1l Speed frequency setting-stage 0 Hz R/W 0-599
AOS8 FreqCommand? Speed frequency setting-stage 1 Hz R/W 0-599
AO9 FreqCommand3 Speed frequency setting-stage 2 Hz R/W 0-599
AO10 FreqCommand4 Speed frequency setting-stage 3 Hz R/W 0-599
AO11 FreqCommand5 Speed frequency setting-stage 4 Hz R/W 0-599
AO12 FreqCommand6 Speed frequency setting-stage 5 Hz R/W 0-599
AO13 FreqCommand7 Speed frequency setting-stage 6 Hz R/W 0-599
AO14 FreqCommand8 Speed frequency setting-stage 7 Hz R/W 0-599
AO15 FreqCommand9 Speed frequency setting-stage 8 Hz R/W 0-599
AO16 | FreqCommandl0 Speed frequency setting-stage 9 Hz R/W 0-599
AO17 FreqCommand11l Speed frequency setting-stage 10 Hz R/W 0-599
AO18 FreqCommand12 Speed frequency setting-stage 11 Hz R/W 0-599
AO19 FreqCommand13 Speed frequency setting-stage 12 Hz R/W 0-599
AO20 | FregqCommandl4 Speed frequency setting-stage 13 Hz R/W 0-599
AO21 FreqCommand15 Speed frequency setting-stage 14 Hz R/W 0-599
AO22 FreqCommand16 Speed frequency setting-stage 15 Hz R/W 0-599
AO23 RunMode Main run command source No Units R/W 0-2
AO24 ReverseOper Direction locked command No Units R/W 0-1
AO25 StoppingSel Stop modes selection No Units R/W 0-1
AO26 FrequenceComm Main frequency command source No Units R/W 0-5
AO27 FreqUpperLim Upper limit frequency Hz R/W 0-599
AO28 FreqLowerLim Lower limit frequency Hz R/W 0-598.99
AO29 Acc Timel Acceleration time 1 seconds R/W 0-6000.0
AO30 Dec Timel Deceleration time 1 seconds R/W 0-6000.0
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Table 5 Analog value property list (Read/Write)

No. Object Name Description Unit Classification Range
AVO PID-P Gain Proportional gain (P) No Units R/W 0-10
AVl PID-I Time Integral time () No Units R/W 0-100
AV?2 PID-D Time Differential time (D) No Units R/W 0-10
Table 6 Digital input property list (Read)
No. Object Name Description Unit Classification Range
BIO Run/Stop Operation status Stop /Run R 0-1
BI1 Direction Operation direction FWD/REV R 0-1
BI2 status Inverter status OK/Fault R 0-1
BI3 Abnormal Error occurs Close/Open R 0-1
BI4 DI_1 status S1 status Close/Open R 0-1
BI5 DI_2 status S2 status Close/Open R 0-1
BI6 DI 3 status S3 status Close/Open R 0-1
BI7 DI _4 status S4 status Close/Open R 0-1
BI8 DI 5 status S5 status Close/Open R 0-1
BI9 DL_6 status Operation status Close/Open R 0-1
Table 7 Digital output property list (Read/Write)
No. Object Name Description Unit Classification Range
BOO RY1 status Relay output 1 status Close/Open R 0-1
BO1 RY2 status Relay output 1 status Close/Open R 0-1
BO2 - - - - -
Table 8 Digital value property list (Read/Write)
No. Object Name Description Unit Classification Range
BVO RUN/STOP RUN/STOP Stop /Run R/W 0-1
BV1 FWD/REV FWD/REV FWD/REV R/W 0-1
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Appendix 4 PLC Communication Protocol

E510s PLC MEMORY MAP

Ladder Code(0-20 Line) A000h~A063h 50words
Ladder Code(21-40 Line) A064h~A0C7h 50words
Ladder Code(41-60 Line) A0C8h~A12Bh 50words
Ladder Code(61-80 Line) A12Ch~A18Fh 50words
Timer Code A200h~A24Fh 40words
Counter Code A250h~A28Fh 32words
Analog Code A290h~A2BFh 24words
Operation control instruction A2COh~A31Fh 48words
Add Subtract Code A320h~A347h 20words
Multiple Division Code A348h~A36Fh 20words
Timer mode7 set Value data type selection A371h 1lword

The final output detection(judgement for ladder)

Ladder Status A400h
Reserved

Input Bit (S1~S6) A402h
Reserved

Timer Bit (T1~T8) A404h
Reserved

Counter Bit (C1~C8) A406h
Reserved

Auxiliary relay (M1~M8) A408h
Auxiliary relay (M9~M15) A409h
Operation control (F1~F8) A40Ah
Reserved

Analog Bit (G1~G8) A40Ch
Encoder Bit (H1~H4) A40Dh
Output Bit (Q1~Q2) A40Eh
Reserved

Note :

Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
8 7 6 5 4 3 2 1
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PLC Operation Instruction

RUN&STOP A600h
Clear all memory A601h
Cipher Address AAOQ1h
Protection Status AAO3h

Ladder Component Arrangement Mode
X1-X12 : Contact Component
Y1-Y4 : Coil Component

V1-V12 : Vertical Line

— X1 —— X5 X9 Y1
V1 V5 V9
— X2 —— X6 X10 Y2
V2 Vo6 V10
— X3 X7 X11 Y3
V3 V7 V11l
— X4 —— X8 X12 Y4
V4 V8 V12
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Code in the EEPROM/RAM Arrangement

A. Ladder Part (L : Low byte / H : High byte)

Page Address Location Code

A000h X1 H C3 | C2 | CL|CO|N3|N2|NL|NO
A001h X2 L C3 | C2 | CL|CO|N3|N2|N1|NO
A002h X3 H C3 | C2 | CL]|CO|N3|N2|N1|NO
A003h X4 L C3 | C2 | CL|CO|N3|N2|NL|NO
A004h X5 H C3 | C2 | CL|CO|N3|N2|NL|NO
A005h X6 L C3 | C2 | CL|CO|N3|N2|NL|NO
A006h X7 H C3 | C2 | CL]|CO|N3]|N2|N1|NO
A007h X8 L C3 | C2 | CL|CO|N3|N2]|N1|NO
A008h X9 H C3 | C2 | CL|CO|N3|N2|NL|NO

1 A009h X10 L C3 | C2 | Cl|CO|N3|N2|NLl|NO
A0OAh X11 H C3 | C2 | CL]|CO|N3|N2|N1l]|NO
A00Bh X12 L C3 | C2|C1L]|CO|N3|N2|N1l]|NO
A00Ch Y1 H C3 | C2 | CL]|CO|N3|N2|N1|NO
A00Dh Y2 L C3 | C2 | CL|CO|N3|N2|NL|NO
AOOEh Y3 H C3 | C2 | CL|CO|N3|N2|NL|NO
AOOFh Y4 L C3 | C2 | CL]|CO|N3|N2|N1|NO
A010h V1~V4 H V4 | V3 | V2 | V1| O 0 0 0
A011h V5~V8 L V8 | V7 | V6 | V5 | O 0 0 0
A012h VI~V12 H V12 {V11|V10| V9 | O 0 0 0
A013h Reserved L 0 0 0 0 0 0 0 0
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Page Address Location
A014h X1
A015h X2
A016h X3
A017h X4
A018h X5
A019h X6
AO1Ah X7
A01Bh X8
A01Ch X9

5 A01Dh X10
AO01Fh X11
A020h X12
A021h Y1
A021h Y2
A022h Y3
A023h Y4
A024h V1~V4
A025h V5~V8
A026h VI~V12
A027h Reserved

Page Address Location
A03Ch X1
A03Dh X2
AO3Eh X3
AO3Fh X4
A040h X5
A041h X6
A042h X7
A043h X8
A044h X9

4 A045h X10
A046h X11
A047h X12
A048h Y1l
A049h Y2
AO4Ah Y3
A04Bh Y4
AO04Ch V1~V4
A04Dh V5~V8
AO4Eh VI~V12
AO04Fh Reserved

Page Address Location
A028h X1
A029h X2
AQ02Ah X3
A02Bh X4
A02Ch X5
A02Dh X6
AO02Eh X7
AQ02Fh X8
A030h X9

3 A031h X10
A032h X11
A033h X12
A034h Y1
A035h Y2
A036h Y3
A037h Y4
A038h V1~V4
A039h V5~V8
AO03Ah VI~V12
A03Bh Reserved

Page A050h Location
A051h X1
A052h X2
A053h X3
A054h X4
A055h X5
A056h X6
A057h X7
A058h X8
A059h X9
AO5Ah X10

> A05Bh X11
A05Ch X12
A05Dh Y1l
AO5Eh Y2
AO5Fh Y3
A060h Y4
A061h V1~V4
A062h V5~V8
A063h VI9~V12
A050h Reserved
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Page | Address | Location Code

A064h X1 (Byte) | C3 | C2 | C1 | CO | N3 | N2 | N1 | NO
A065h X2 (Byte) | C3 | C2 | C1 | CO | N3 | N2 | N1 | NO
A066h X3 (Byte) | C3 | C2 | C1 | CO | N3 | N2 | N1 | NO
A067h X4 (Byte) | C3 | C2 | C1 | CO | N3 | N2 | N1 | NO
A068h X5 (Byte) | C3 | C2 | C1 | CO | N3 | N2 | N1 | NO
A069h X6 (Byte) | C3 | C2 | C1 | CO | N3 | N2 | N1 | NO
AO6Ah X7 (Byte) | C3 | C2 | C1 | CO | N3 | N2 | N1 | NO
A06Bh X8 (Byte) | C3 | C2 | C1 | CO | N3 | N2 | N1 | NO
A06Ch X9 (Byte) | C3 | C2 | C1 | CO | N3 | N2 | N1 | NO

6 A06Dh X10 (Byte) | C3 | C2 | C1 | CO | N3 | N2 | N1 | NO
AO6Eh X11 (Byte) | C3 | C2 | C1 | CO | N3 | N2 | N1 | NO
AO6Fh X12 (Byte) | C3 | C2 | C1 | CO | N3 | N2 | N1 | NO
AQ070h Y1l (Byte) | C3 | C2 | C1 | CO | N3 | N2 | N1 | NO
AQ071h Y2 (Byte) | C3 | C2 | C1 | CO | N3 | N2 | N1 | NO
A072h Y3 (Byte) | C3 | C2 | C1 | CO | N3 | N2 | N1 | NO
A073h Y4 (Byte) | C3 | C2 | C1 | CO | N3 | N2 | N1 | NO
A074h Vi~ V4 V4 | V3 | V2 | V1 0 0 0 0
AQ075h V5~ V8 V8 | V7 | V6 | V5 | O 0 0 0
A076h | V9~V12 V12 |V11|V10| V9 | O 0 0 0
A077h TRER 0 0 0 0 0 0 0 0
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Page Address Location
A078h X1
A079h X2
AO07Ah X3
A07Bh X4
A07Ch X5
A07Dh X6
AOQ7Eh X7
AQ7Fh X8
A080h X9

v A081h X10
A082h X11
A083h X12
A084h Y1
A085h Y2
A086h Y3
A087h Y4
A088h V1~V4
A089h V5~V8
A08Ah VI~V12
A08Bh Reserved

Page Address Location
AOAOh X1
AOA1lh X2
AOA2h X3
AOA3h X4
AOA4h X5
AOA5h X6
AOA6h X7
AOA7h X8
AOA8h X9

9 AOAS9h X10
AOAAh X11
AOABh X12
AOACh Y1
AOADhO Y2
AOAEh Y3
AOAFh Y4
A0BOh V1~V4
A0B1h V5~V8
AO0B2h Vo~V12
A0B3h Reserved

AP 4-6

Page Address Location
A08Ch X1
A08Dh X2
AO8Eh X3
A08Fh X4
A090h X5
A091h X6
A092h X7
A093h X8
A094h X9

3 A095h X10
A096h X11
A097h X12
A098h Y1
A099h Y2
AO09Ah Y3
AQ09Bh Y4
A09Ch V1~V4
A09Dh V5~V8
AQ9Eh VI9~V12
AO9Fh Reserved

Page Address Location
A0B4h X1
A0B5h X2
AOB6h X3
AOB7h X4
AOB8h X5
AO0BY9h X6
AOBAh X7
AOBBh X8
AOBCh X9

10 AOBDh X10
AOBEh X11
AOBFh X12
A0COh Y1l
AO0Clh Y2
AO0C2h Y3
A0C3h Y4
A0C4h V1~V4
A0C5h V5~V8
A0C6h VI9~V12
A0C7h Reserved




Page Start Address Length ( word )

10 -- --

11 A0C8h 10 WORD
12 AODCh 10 WORD
13 AOFOh 10 WORD
14 A0104h 10 WORD
15 A0118h 10 WORD
16 A012Ch 10 WORD
17 A0140h 10 WORD
18 A0154h 10 WORD
19 A0168h 10 WORD
20 A017Ch 10 WORD
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B. FUNCTION BLOCK
1. Timer (10Byte)----- A200h~A24Fh (8 groups)

Mode7 set value data types flag P2

[ A371h [0 O J|O |O |O JO JO O [T8[T7[T6[T5 T4 |T3[T2|T1 |

Timerl A200h~A209h Timer5 A228h~A231h
Timer2 A20Ah~A213h Timer6 A232h~A23Bh
Timer3 A214h~A21Dh Timer7 A23Ch~A245h
Timer4 A21Eh~A227h Timer8 A246h~A24Fh

2. Counter (8Byte)----- A250h~A28Fh (8 groups)

Counterl A250h~A257h Counter5 A270h~A277h
Counter2 A258h~A25Fh Counter6 A278h~A27Fh
Counter3 A260h~A267h Counter7 A280h~A287h
Counter4 A268h~A26Fh Counter8 A288h~A28Fh

3. Analog Compare (6Byte)----- A290h~A2BFh (8 groups)

Analogl A290h~A295h Analog5 A2A8h~A2ADh
Analog? A296h~A29Bh Analogb A2AEh~A2B3h
Analog3 A29Ch~A2Alh Analog7 A2B4h~A2B9h
Analog4 A2A2h~A2A7h Analog8 A2BAh~A2BFh
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4. Operation Control Instruction (12Byte)----- A260h~A28Fh (8 groups)

Controll A2C0h~A2CBh Control5 A2FOh~A2FBh
Control2 A2CCh~A2D7h Control6 A2FCh~A307h
Control3 A2D8h~A2E3h Control7 A308h~A313h
Control4 A2E4h~A2EFh Control8 A314h~A31Fh

5. Add-Subtract (10bytes)----- A320h~A347h (4 groups)

Add-Subtractl

A320h~A329h

Add-Subtract?2

A32Ah~A333h

Add-Subtract3

A334h~A33Dh

Add-Subtract4

A33Eh~A347h

6. Multiply-Divide (10bytes)----- A2A4h~A2B7h (4 groups)

Multiply-Dividel A348h~A351h

Multiply-Divide2 A352h~A35Bh

Multiply-Divide3 A35Ch~A365h

A366h~A36Fh

Multiply-Divide4

7. PLC RUN->A600h~CLEAR MEMORY->A601h

RS : PLC Operation Instruction(Bit 0)

0 : PLC Stop
1: PLCRun

C : PLC ALL MEMORY CLEAR(Bit 0)

0 : Disable

1 : Enable RUN&STOP----------- X

CLEAN PLC MEMORY----------- X

RS

X | X | X| X
X | X | X| X
X | X | X| X
X | X | X| X
X | X | X| X
X | X | X| X
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Appendix 5 JN5-CM-USB Instruction

1. Model & Specification

1.1 Instruction

JN5-CM-USB has the function of converting USB communication format to RS485 to achieve the

inverter communication control being similar with PC or other control equipment with USB port.

1.2 Exterior(Unit : mm)

180.0£1.5

9Tl

]

12.3

45,5

1c

0

1.3 Connecting
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2. USB interface cable pin definition

2.1 RS232/USB interface
4 D" o
o | (=) .

USB interface, connects with PC or other USB interface devices

2.2 RS485/RJ45 interface

O[5 .

8

2.3 RS485/RJ45 pin definition

Pin No., 1 2 3 4 5 6 7 8
Define A B NC NC NC NC VCC GND

Note :
A/B phase signal (pin1&pin2) is differential mode data signal of RS485.
VCC&GND is the +5Vdc power supply provided by inverter internal power source.

3. Notice

> Please turn off the power before you connect the cable..
» When inverter is powered off during communication. PC software will show “communication error”.
» If any error occurs during communication, check the wiring connection and restart the pc software.
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Appendix 6 : Accessories

Accessories Model Description Note
JN5-CB-01M 1 meter
JN5-CB-02M 2 meters
IP20 Digital operator extension cable
Cables JN5-CB-03M 3 meters
JN5-CB-05M 5 meters
JN5-CM-USB | RJ45 to USB connecting cable 1.8 meters
JN5-NK-SE01 | Mechanical device consisting of anti-dust cover Frame 1
on the upper part and wiring box on the
. IN5-NK-SE02 | hottom to meet NEMAL. Frame 2
NEMAL Kits .
JN5-NK-SE03 | (Frame 5/6 has been designed to NEMAL Frame 3
protection level, does not need to add the
JN5-NK-SE04 accessories) Frame 4
o . Remote
(@ Duplicating parameters setting in one cevoad
inverter to another inverter. yp.
Copy Module JN5-CU function only
@ As aremote keypad to be used g
@ Using RJ45 line to connect inverter can be used in
9 L510(s) series
LCD Digital INS-OP-AQ2 IPZQ LCD type for remote cont‘rol
Operator (Built-in parameter copy function)
EZSZ? Display JN5-KEYBOX | Keypad display can be fixed on the panel.
IN5-CMI-PDP For connection of Profibus-DP communication Profibus DP
protocol
o INS-CMI-TCPIP For connection of TCP-IP communication TCP-IP
Communication protocol
Card IN5-CMI-DNET For connection of Devicenet communication DeviceNet
protocol
INS-CMI-CAN For connection of CAN open communication CANopen

protocol

App 6-1




INVERTER
11-301 series

Safety stop function instruction manual

CONTENTS

1. General deSCriPlioN ...t eeeesestsss e sss e e sesasesenes
2. Installation and WiriNg ...ttt
3. Example of safety system configuration............cccececveernecvcnnnenencncnne
4. Testand checking failure ...

5. Safety parameters of 11-301.......ccovrievevererinereeeeeeeeeeeeeeee e eeneens



Compliance with the EU Machinery Directive — Functional Safety

Safe Torque off function may not be an appropriate method for stopping your machine.
Activating this function will result in no output voltage to the Motor hence motor will
coast down to stop under the influence of the load inertia.

Any misuse of safety function could lead to personal injury or death, property damage, or
economic loss. To ensure that the system complies fully with requirement of safety, make a
system-level risk assessment. TECO Electric Co. cannot assume responsibility for any
system to comply with safety directive.

CAUTION
The information of this manual is merely a guide for properinstallation.
TECO Electric Co. cannot assume responsibility for the compliance or the noncompliance
to any code, national, local or otherwise for the proper installation of this equipment. A
hazard of personal injury and/or equipment damage exists if codes are ignored during
installation.

To avoid an electric shock hazard, verify that the voltage on the bus capacitors has
discharged before performing any work on the drive. Measure the DC bus voltage at the
P(+) and N(-) terminals or test points (refer to your drive’ s User Manualfor locations and
discharging time). The voltage must be zero.

To avoid an electric shock hazard, disconnect/isolate power to the drive and verify to ensure
that the voltage is zerobefore performing any work on the motor (refer to your drive’ s
User Manualfor discharging time).

CAUTION
In order to maintain the pollution degree 2 the devices shall be mounted in a cabinet of
IP 54 type .or pollution controlled environment.

CAUTION
Ensure that the external safety relay unit and the E510s drive are mounted close to

each other all interconnection wiring is as short as possible and protected against
open and short circuit faults. Refer EN/ISO13849-1.

CAUTION

To avoid systematic faults, a test even for faulty demands of the safety function has
to be performed in order to check the correct function of the monitor signal. This
test shall be carried out at system installation, any software changes,
parameterization changes, and/or at least once peryear. Refer to “Chapter 5
Troubleshooting and Fault Diagnostics” .




1. Introduction

This document describes the main design specification of the E510s Safe Torque Off (STO ) and
the requirements for its installation and integration within safety related applications.

The correct Installation and integration of the E510s STO is the responsibility of the Installer
and it is expected that the installer follows the safety guide and is a trained technician and
experienced in the design of safety systems.

E510s STO (Safe Torque Off) circuit and function is certified by Tuv to:

o Safety Integrated category SIL2 according to EN/IEC 62061, IEC 61508, EN61800-5-2

e Performance level. Category 3/ Pl(d). according to EN/ISO 13849-1 Stop category 0.
According to EN60204-1

2. Safety-Related Requirements
2.1 Directives

Adjustable Speed Electrical Power Drive Systems.

IEC/EN 61800- 5-2:: 2007 Part 5-2: Safety Requirements — Functional

Safety of Machinery — Safety-related parts of control systems.

EN 150 13849-1: 2008 Part 1: General Principles for Design

Functional Safety of Electrical/Electronic/Programmable Electronic

IEC 61508-1~7 Safety-related systems

Safety of Machinery — Functional safety of safety-related electrical,

[EC 62061: 2005 electronic and programmable electronic control systems

Safety of machinery - Electrical equipment of machines. General

EN 60204-1 .
requirements.

2.2 Installation Environment
E510s safety stop function should only be used under the following condition and
environment.

Item Condition

o . -10°C~50°C inside distributor (without dust cover)
Temperature | Operation | ;4o 40°C inside distributor (with dust cover)

AN9€  Istorage  |[-20°Cto +60°C

Ambient humidity 95%RH maximum (non-condensing)
1G. (9.8m/s?) for 20Hz and below.

Shock 0.6G (5.88m/s?) from 20Hz to 50Hz (Compliance with IEC 60068-
Altitude maximum 1000m above sea level

Atmosphere [ndoors (without corrosive gas, flammable gas, oil mist, dust and
Over voltage category/ll or less

Pollution dearee Il orless

Mounting wall mounting / vertical orientation

Table 1.



3. Product Information

3.1 Product models & range

e 230V single Phase. IP 20 0.40 ~ 2.2KW. (3hp)
e 400V three phase. IP20 0.75 ~ 55 KW. (75hp)

Power Voltage | Current
Model Horsepower o
Specification | (Volt) (A)
0.5/1 200V~240V
Framel 600 20
1/2 380V~480V
2/3/5 200V ~240V
Frame2 600 45
3/5 380V~480V
Frame 7.5/10/15/20 200V~240V 600 100
3/4 | 7.5/10/15/20/25 | 380V~480V 600 165
Frame 25 200V ~ 240V 600 100
5 30 380V ~ 480V 600 75
Frame 30/40 200V ~ 240V 600 175
6 40/50/60/75 380V ~ 480V 600
Table 2

3.2 Product Identification

s J(2 (o (s J{w (2 JLe )

Input voltage
2 1 200V input
4 400V input

|

\-15 :

/_ Horse Power(HP) \

P5 I 0.5HP 20
01 : 1.0HP 252
02 : 2.0HP 30 <
03 : 3.0HP 40:
05 I 5.0HP 50
08 - 7.5HP 60 -
102 10HP 75 :
15 HP

20 HP
25 HP
30 HP
40 HP

50 HP
60 HP
75HP

J

Product series
S - 510s series

EMC Filter
Blank - Without
F - Built-in
{with STO function)

Input voltage type
Blank - Single/Three phase

1 : Single phase

3 I Three phase

Type
H : Standard




3.3 Model Identification

AB-CDE-F-G-

D-K-L

A : Product

1: Inverter
2: SERVO
3: PLC

B : UL Category

0 UL Recognized
1 UL Listed

C-E : Serial number

001-999

1:

F : Standard voltage

100-120V
2: 200-240V
4. 380-480V
G : Phase

0: Single/Three ph

1  Single phase

H-J : Horse Power

OP5: O0.5HP

001: 1HP

075: 75HP
K : EMC Filter

0: Not built-in
3: Built-in+STO
L : Protection Level
0: IP20

3: NEMA1l

3.4 Product name /Model name cross reference

Model Name

Product ame

Model Name

Product ame

Model Name

Product ame

11-301-21-2P5-30

E510-2P5-SH1F

11-301-43-403-30

E510-403-SH3F

11-301-43-425-30

E510-425-SH3F

11-301-21-201-30

E510-201-SH1F

11-301-43-405-30

E510-405-SH3F

11-301-43-430-30

E510-430-SH3F

11-301-21-202-30

E510-202-SH1F

11-301-43-408-30

E510-408-SH3F

11-301-43-440-30

E510-440-SH3F

11-301-21-203-30

E510-203-SH1F

11-301-43-410-30

E510-410-SH3F

11-301-43-450-30

E510-450-SH3F

11-301-43-401-30

E510-401-SH3F

11-301-43-415-30

E510-415-SH3F

11-301-43-460-30

E510-460-SH3F

11-301-43-402-30

E510-402-SH3F

11-301-43-420-30

E510-420-SH3F

11-301-43-475-30

E510-475-SH3F

Table 3

4. Safety Stop / Safe Torque Off. (STO).

E510s STO is a functional safety feature that complies with the safety functions in adjustable
speed drives according to IEC 61800-5-2 ( type A safety component) and when put in use
within a safety control system according to the required safety standards will provide safe
Torque off (no output voltage) and Prevents an unintentional restart.




STO Activated

' ,

IGBT outputs are shut down
‘ Electromechanical. Without STO function

No SIL. Stop Category 0

\

Motor Speed Coasts to zero !
Fig 1. Safé torque Off

Stop Category 0 to EN60204-1

-~V

& Caution

e The STO Function by itself is not an Emergency Stop and may be used as part of an
Emergency Stop control system but all relevant standards must be consulted.

e Decision to use STO in a control system must be based on risk assessment, refer to the
relevant standards EN/IEC 62061or EN/ISO 13849-1.

o Inapplication of STO due to the coast to stop function take into consideration the
stopping timeof the driven load.

e For further information on STO refer to EN61800-5-2 and For stop categories Refer to
EN60204-1

5. Electromechanical and Safety integrated interface Comparison
Diagrams below show simple Inverter drive configurations for comparison between safe stop
interfaces using electromechanical and Safety integrated type solutions.

Electromechanical. Without STO function
No SIL. Stop Category O

Emergency stop

1= ﬂana

Safety Interlocks

Motor

) Contactor Inwverter




Electromechanical. Without STO function
SIL 2. Stop Category 0

"=

Safety Interlocks

A y

safety Relay

=

E510s

- ™ \
Emergency stop+
Safety Interlocks+
\ J Inverter j Matar
Integrated STO FUNCTION
SIL 2. Stop Category 0
/ ™
Emergency stop

=)

Motor

6. Terminal designation & interface

6.1 Power & Control terminals.

Frame 1. Terminal layout is shown as a typical example.

T™M1

Power
terminals

Ground Terminals

T™M2

"':1':;
_ Control terminals.

Framel £510s



6.2 Control terminals & wiring

R2A | R2B | R1A | R1B | R1C

S1

S3

S5

24V | All | AI2

S(+)| S(-) | SF1| SG | SF2 |[COM| S2

4

S6 |AGND| 10V | AO

Safety Terminals. SF1 / SF2 & SG (Common).
Remove the jumper link for external interface

Terminal

S Description

Rating

SF1 |Open : Safe stop mode.

Safety Input 1 & SG connection.

Linked : Normal run mode.

sp2  [Open : Safe stop mode.

Safety Input 2 & SG connection..

Linked : Normal run mode.

Input resistance : 4.22kQ
Input Current : 5to 6.5 mA
Input Voltage : 21.6 to 26.4 V

SG  [Common terminal for S1, S2 +24VDC
Table 3. Safety related terminals
6.3 External 24Vdc supply (Connection option).
R2A | R2B | R1A | R1B | R1C S1 | S3| S5 | 24V|AIL | A2
S(+)| S(-) | SF1| SG | SF2 [COM| S2 | S4 | S6 |AGND| 10V [ AO

—
a——

External power Supply




7. Safety Input logic & Status

TECO 11-301 safety stop function prevents a drive from supplying rotational energy to motors.

Dual safety channels “S1" and “S2" cut off the gate-drive power for IGBT to turn off.

Diagram below shows the basic block diagram design of the safety and interface

for the safety inputs.

External
Safety
Device

Approved
to SIL2 / Pld

S0 LF

—()—El;:: LE L =
Hg o -

I

e Q T
= \)j O Gate [ Gate [ s
:BB Driver o Driver |—»
cru (B I Photo (3 —
HOICH H —
P
—_

Figure 1 11-301 safety stop function diagram

The safety stop function does not isolate electrically between drive and motor. To avoid
an electric shock hazard, disconnect/isolate power to the drive and verify to ensure that
the voltage is zerobefore performing any work on the motor (refer to your drive’ s User
Manualfor discharging time).

Directives
TECO 11-301 safety stop function meets the following directives and categories :

>

>
>
>
>

ISO13849-1 : 2008 Category 3/PLd
[EC62061 : 2005
IEC61800-5-2 : 2007
IEC61508 SIL2
IEC60204-1 : 2006 Stop category 0



The misuse of safety function leads to personal injury or death, property damage, or
economic loss. To ensure that the system complies fully with requirement of safety, make a
system-level risk assessment. TECO Electric Co. cannot assume responsibility for any system
to comply with safety directive.

Installation and wiring

CAUTION
The following information is merely a guide for proper installation.

TECO Electric & Machinery Co. cannot assume responsibility for the compliance or the
noncompliance to any code, national, local or otherwise for the proper installation of this
equipment. A hazard of personal injury and/or equipment damage exists if codes are

ignored during installation.

CAUTION
Ensure the safety relay unit and the 11-301 unit is mounted closely in open type and all
interconnection wiring is short and protected against open and short circuit faults. Refer
EN/ISO13849-1.

Installation

TECO 11-301 safety stop function should be used under following condition and environment.

Table.1 The condition and environment for using safety stop function

Item Condition
T ' -10°C to +50°C inside distributor (without stick on type dust cover)
emperature | Operation -10°C to +40°C inside distributor (with stick on type dust cover)
range
Storage -20°Cto +60°C
Ambient humidity 95%RH maximum (non-condensing)
Shock 1G. (9.8m/s?) for 20Hz and below.
0.6G (5.88m/s?) from 20Hz to 50Hz (Compliance with IEC 60068-2-6)
Altitude maximum 1000m above sea level
Atmosphere Indoors (without corrosive gas. flammable gas. oil mist, dust and dirt etc.)
Over voltage category T orless
Pollution degree T orless
Mounting wall mounting / vertical orientation




CAUTION
In order to meet safety stop, an approved safety relay unit to ISO13849-1 safety category 3.
In addition, all other components with in the safety stop loop shall be ‘safety approved’

types.

To avoid an electric shock hazard, insert the magnetic contactor (MC) between power
source and drive. Open the contact of MC and keep away from drive for discharging time
(refer to your drive’ s User Manualfor information) before performing any work on the
drive. And verify that the voltage on the bus capacitors has discharged before Measure the
DC bus voltage at the P(+) and N(-) terminals or test points. (Refer to your drive’ s User
Manualfor locations). The voltage must be zero.

CAUTION
To avoid systematic faults, a test even for faulty demands of the safety function has to be
performed in order to check the correct function of the monitor signal. This test shall be
carried out at system installation, any software changes, parameterization changes, and/or
at least once peryear. Refer to "Chapter 5 Troubleshooting and Fault Diagnostics” .

Wiring

The safety related terminals are described in Table.2 and Table.3

Table.2 The safety related terminals

Terminal

Syl Description Rating

The function status of S1-SC terminal.
S1 Open: In safety stop mode.

Short: :Non-safety stopmode. [nput resistance : 4.22kQ

[nput Current : 5to0 6.5 mA
[nput Voltage : 21.6 to 264V

For function status of S2-SC terminal.
S Open : In safety stop mode.
Short : Non-safety stop mode.

SC Common terminal for S1, S2 terminals.




8. Safety Input Status

Table below shows the logic level status for external safety interface, internal circuit and drive

output.
Table.3 Truth table of Safety relatedsignals
External Safety | Internal safety circuit Drive Output
+24VDC _ Safety
Input Status logic .. | Status Motor
Power Circuit
_ OFF = Safe State | status
supply | SF1-SG |SF2-SG|S1" |S2" | S1” | S2” | Failure
ON= Enabled
OFF - - - - - - OFF Stop
OFF OFF L L H H |Detected OFF Stop
ON OFF ON L H H L |Detected OFF Stop
ON OFF H L L H |Detected OFF Stop
ON ON H H L L ON Run

® The response time from safety stop signal input to drive shutoff is faster than 8ms.

® Hold the ON or OFF status for 1ms or longer to input signal to terminal S1 or S2.

® Signal input shorter than 1ms is not recognized.

Electric ratings of terminals

Power Voltage | Current
Model Horsepower o
Specification (Volt) (A)
0.5/1 200V~240V
Framel 600 20
1/2 380V~480V
2/3/5 200V~240V
Frame2 600 45
3/5 380V ~480V
7.5/10/15/20 200V~240V 600 100
Frame 3/4
7.5/10/15/20/25 380V ~480V 600 165
Frame 5 25 200V ~ 240V 600 100
30 380V ~ 480V 600 75
30/40 200V ~ 240V 600
Frame 6 5/50/60/75 380V ~ 480V 600 175




Diagnostic

Safety stop function protection mechanisms :

Safety stop terminal (S1-S2-SC)contact short wire, Disable safety stop mode, Motor

running ;

1. When S1-SC open and S2-SC short, at this time, protection signal will cut off driver
unit enable pin, IGBT none PWM signal, motor free run;

2. Otherwise, When S1-SC short and S2-SC open, at this time, protection signal will cut
off driver unit input power, IGBT none PWM signal, motor free run;

3. Safety stop terminal (§1-S2-SC)contact short wire, the motor running ,When photo-
coupler secondary side of the power supply V1 & V2 occurs suddenly OV or UV,
CPU detected abnormal voltage state, sent “"LO" signal to NAND logic gate
cutting off gate drive inable signals, motor free run.

Self diagnostic test

11-301 does the self-diagnostic test on the power-ON.

If 11-301 output alarm at power-ON, please take the action described in
“Diagnostic” atabove.

Test procedure for functionality

As depicted "ATTENTION" inabove, the test for the

functionality is important. Please do the test following procedure.

(1) Please make each state of S1-SC and S2-SC depicted at Table.5.

(2) If there is any different state from Table.5, 11-301 has some malfunction.

(3) If there is no different state from Table.5, check the systematic performance,
such as, press the Emergency switch, press the start/restart button at the failure
detected (RUN-SE opened), and so on.

(4) Finally clear the error record of the 11-301 (see the user manual how to clear the

errorrecord).



9. Safety design and specifications of 11-301

STO design main requirements

Safety Function Requirement Specification SIL2

Initiating devices

User connected sensor or other safety devices

Hazard Rotation of the motor (To be derived from hazard assessment)
Consequence Human harm or damage to machinery.
Safe State PWM removed, therefore No Voltage output from the drive.

Required Action

Detect Safe input signals and remove PWM signal.

Response Time

8ms (from STO input signal detection to the final action of
STO)

Target SIL

SIL = 2, PL d, category 3

Demand Rate

High demand rate

Mode of

Operation Continuous

PFHD The PFHD of STO function shall be less than 0.5* 10-6

MTBF The MTBF of drive system shall be more than 100,000 hours
Trip Mode De-energize to trip

MTTR No more than 4 hrs (No field repair, only change new board)

Abbreviations:

Parameter Value
PFDAVG 2.58x1074
PFHD 1.18x1078
PL d
MTBF 8,096 years
DCAVG 84%

SIL Safety Integrated Level

PFHD Probability of Dangerous failure Per hour
MTBF Mean Time Between Failures

MTTR Mean Time to Repair. ( hour)
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