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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.

. Warning Indicates'a ‘potefntia‘l hazard that could cause death or serious
personal injury if misused.

Indicates that the inverter or the mechanical system might be

. Caution
T damaged if misused.

PN 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.

/1 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.

» CMOS ICs 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

*. 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.

. 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.

“. 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.

. 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

-» 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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>

RCD is 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

>

v

Y VY

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.

-. 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

“. Caution

>

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



> 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

*. 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

- 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.

' Caution

A\

» 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

. 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.
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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.)

I 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

I Caution
> Please dispose of this unit with care as an industrial waste and according to your
required local regulations.
»  The capacitors of inverter main circuit and printed circuit board are considered as
hazardous waste and must not be burned.
» The Plastic enclosure and parts of the inverter such as the top cover board will
release harmful gases if burned.

Equipment containing electrical components may not be disposed of together
ﬁ with domestic waste. It must be separately collected with electrical and

electronic waste according to local and currently valid legislation.



Chapter 2 Model Description
2.1 Nameplate Data

Product name & Motor rating FRODUCT: E510-2P5-5H MOTOR RATING . 0.5HF
Input power specifications INPUT  ; AC 1/3PH 200-240V (+10%.-15%) 50/60Hz 854,54
Output power specifications OUTRUT : AC 3PH 0-240V 0-588 Hz 3.1A IP20/NEMA1
Model name MODEL : 11:201-20-2P5:00 AL
| A A I WS
(P/N code) (S/N code)

() e
\E
TEC@ TECO Electric & Machinery Co., Ltd

2.2 Model Identification

2.2.1 Inverter Model Name Identification

AB-CDE-FG-HITJ-KL

A : Product F : Standard voltage H-J : Horse Power

1: Inverter 1: 100-120V OP5: O0.5HP

2: SERVO 2: 200-240V 001: 1HP

3: PLC 4: 380-480V 075: 75HP

B : UL Category G : Phase K : EMC Filter

0: ULRecognized 0: Single/Three phase 0: Without built-in
1: ULListed 1: Single phase 3: Built-in+STO

3: Three phase

C-E : Serial number L : Protection Level
001-999 0: 1IP20
3: NEMAl
6: 1IP66



2.2.2 Inverter Product Name Identification

E510 -2 01-SH 1 F NA4S

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 N4S : IP66 type

05: 5.0HP N4 : Built-in VR
08: 7.5HP N4S :  Built-in power
10: 10HP switch, VR
15: 15HP

20: 20HP

25: 25HP

30: 30HP

40: 40HP

50: 50HP

60: 60HP

75: 75HP



2.3 Standard Product Specification

IP20 type 200V Class
Supply Horse
Model TECO Product ol ower Motor EMC STO | Frame
Name Name (VACg) p(HP) (kW) filter [|function| size
11-201-20-2P5-00 |E510-2P5-SH 1/3 Phase 0.5 04 1
11-201-20-201-00 |E510-201-SH 200~240V 1 0.75 1
11-201-20-202-00 |E510-202-SH +10% ~ -15% 2 15 2
11-201-20-203-00 [E510-203-SH >0/60Hz 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 1 0.75 © © 1
11-301-21-202-30 |E510-202-SH1F |+10% ~-15%| 2 1.5 © © 2
11-301-21-203-30 |g510-203-sH1F | °>/00HZ 3 22 © © 2
11-201-23-202-00 |E510-202-SH3 2 1.5 1
11-201-23-205-00 |E510-205-SH3 5 4 2
11-201-23-208-00 [E510-208-SH3 7.5 5.5 3
11-201-23-210-00 |E510-210-SH3 3 Phase 10 7.5 3
200~240V
11-201-23-215-00 |E510-215-SH3 15 11 4
+10% ~ -15%
11-201-23-220-00 |E510-220-SH3 50/60Hz2 20 15 4
11-201-23-225-00 |E510-225-SH3 25 18.5/22 5
11-201-23-230-00 [E510-230-SH3 30 22 /30 9
11-201-23-240-00 [E510-240-SH3 40 30/37 6

*** EMC filter models are built-in STO function.
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IP20 type 400V Class

Model TECO Product |Supply voltage Horse Motor | EMC STO |Frame

Name Name (VAQ) p(c|>_|v;()er (kW) filter | function | 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 25 185 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
11-301-43-401-30 |E510-401-SH3F | +10% ~-15% 1 0.75 © © 1
11-301-43-402-30 |g510-402-SH3F | °>°/60MZ 2 15 | © © 1
11-301-43-403-30 |E510-403-SH3F 3 2.2 © © 2
11-301-43-405-30 |E510-405-SH3F 5 4 ©) © 2
11-301-43-408-30 |E510-408-SH3F 7.5 5.5 ©) ©) 3
11-301-43-410-30 |E510-410-SH3F 10 7.5 ©) © 3
11-301-43-415-30 |E510-415-SH3F 15 11 ©) ©) 3
11-301-43-420-30 |E510-420-SH3F 20 15 ©) ©) 4
11-301-43-425-30 |E510-425-SH3F 25 18.5 ©) ©) 4
11-301-43-430-30 |E510-430-SH3F 30 22/30| © @©) 5
11-301-43-440-30 |E510-440-SH3F 40 30/37| © ©) 6
11-301-43-450-30 |E510-450-SH3F 50 37/45| © © 6
11-301-43-460-30 |E510-460-SH3F 60 45/55| © ©) 6
11-301-43-475-30 |E510-475-SH3F 75 55/75| © ©) 6

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

X Uses Footprint type EMC filter




IP66 type 200V Class

Model TECO Product \/S;f:;); pHc?v:/seer Motor | Power |EMC| STO |Frame
Name Name (VAQ) (HP) (kW) Switch | filter [function| size
11-301-21-2P5-36S | E510-2P5-SH1FN4S 0.5 0.4 © | ©O| © 1
11-301-21-201-36S | E510-201-SH1FN4S 1 0.75 © |©O| © 1
11-301-21-202-365 | E510-202-SHIFN4S | 2 1.5 © | ©O| © 2
11-301-21-203-36S | E510-203-SH1FN4S | 200~240v | 3 2.2 © |©O| © 2
11-301-21-2P5-36 | E510-2P5-SH1FN4 [+10% ~ -15%| 05 0.4 ©| © 1
11-301-21-201-36 | E510-201-SH1FN4 | ~/00HZ 1 0.75 ©| © 1
11-301-21-202-36 | E510-202-SH1FN4 2 15 ©| O 2
11-301-21-203-36 | E510-203-SH1FN4 3 2.2 ©| © 2
11-201-20-2P5-06 | E510-2P5-SHN4 | /3 Phase 2 15 1
11-201-20-201-06 | E510-201-SHN4 | 200~240v | 5 4 1
11-201-20-202-06 | E510-202-SHN4 |+10% ~-15%| 7.5 5.5 2
11-201-20-203-06 | E510-203-SHN4 >0/60Hz 10 7.5 2
11-201-23-205-06 | E510-205-SH3N4 15 11 2
11-201-23-208-06 | E510-208-SH3N4 | 3 Phase 20 15 3
11-201-23-210-06 | E510-210-sH3N4 | 2007240V o0 T1g5/22 3
+10% ~ -15%
11-201-23-215-06 | E510-215-SH3N4 | 50/60Hz 30 | 22/30 3
11-201-23-220-06 | E510-220-SH3N4 40 | 30/37 3
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IP66 type 400V Class

Model TECO Product 5;?:;2 pH;v:/Seer Motor|Power| EMC | STO |[Frame
Name Name (VAQ) (HP) (kW) |Switch| filter |function| size
11-301-43-401-36S | E510-401-SH3FN4S 1 |o75| © | © © 1
11-301-43-402-36S | E510-402-SH3FN4S 15| © | © © 1
11-301-43-403-36S | E510-403-SH3FN4S 3 1221 © | © © 2
11-301-43-405-36S | E510-405-SH3FN4S 5 4 | © | ©O © 2
11-301-43-408-36S | E510-408-SH3FN4S 75| 55| © | © © 3
11-301-43-410-36S | E510-410-SH3FN4S 10|75 © | © © 3
11-301-43-415-36S | E510-415-SH3FN4S 15111 ] © | © © 3
11-301-43-401-36 | E510-401-SH3FN4 1 | 075 © © 1
11-301-43-402-36 | E510-402-SH3FN4 2 | 15 © © 1
11-301-43-403-36 | E510-403-SH3FN4 3 | 22 © © 2
3 Phase
11-301-43-405-36 | E510-405-SH3FN4 | 300 4q0y/| 5 4 © © 2
11-301-43-408-36 | E510-408-SH3FN4 | +10% ~ | 7.5 | 55 © © 3
11-301-43-410-36 | E510-410-SH3FN4 | “15% | 10 | 75 © | © 3
11-301-43-415-36 | E510-415-SH3FN4 >0/60Hz 15 | 11 © © 3
11-201-43-401-06 | E510-401-SH3N4 1 | 075 1
11-201-43-402-06 | E510-402-SH3N4 2 | 15 1
11-201-43-403-06 | E510-403-SH3N4 3 | 22 2
11-201-43-405-06 | E510-405-SH3N4 5 4 2
11-201-43-408-06 | E510-408-SH3N4 75 | 55 3
11-201-43-410-06 | E510-410-SH3N4 10 | 75 3
11-201-43-415-06 | E510-415-SH3N4 15 | 11 3
11-201-43-420-06 | E510-420-SH3N4 20 | 15 3
11-201-43-425-06 | E510-425-SH3N4 25 | 185 3
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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)

Operation Output distributor : -10~40°C(with sticker or dust cover)( up to 50°C)
temperature (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.
Storage 220~ 60°C
temperature
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)
Altitude It's required to derate 1% of output current at each additional 100m. (2000m max)

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.

» QOil mist, salt, corrosive liquid and gas.

> Electromagnetic interference, radioactive and flammable materials

> Excessive vibration from machines such as stamping, punching machines, add a vibration-proof
pads if necessary.

Inverter Rated Current v.s Ambient Temperature
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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 to 12.1) TIC 1.25 NH 1
1.25 (16) M3.5 R1.25-3.5 8.2t010(7.1t0 8.7) TIC 1.25 NH 1
M4 R1.25-4 12.2t014 (104 to 12.1) TIC 1.25 NH 1
M3.5 R2-3.5 8.2t010(7.1t0 8.7) TIC 2 NH1/9
2 (14) M4 R2-4 122t014(104to 12.1) TIC 2 NH1/9
M5 R2-5 22.1to 24 (17.7 to 20.8) TIC 2 NH1/9
M6 R2-6 25.51t030.0 (22.1 to 26.0) TIC 2 NH1/9
M4 R5.5-4 12.2t014(104t0 12.1) TIC 3.5/5.5 NH1/9
3.5/5.5 M5 R5.5-5 20.4 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 (53.0t0 57.2) TIC 3.5/5.5 NH1/9
M4 R8-4 122t014(104to 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 25.51t030.0 (22.1 to 26.0) TIC8 NOP 60
M8 R8-8 61.2t066.0 (53.0t0 57.2) TIC8 NOP 60
M4 R14-4 122t014(104to 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 61.2t066.0 (53.0t0 57.2) TIC 14 NH1/9
22 (4) M6 R22-6 25.51t030.0 (22.1to0 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 (22.1to 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 61.2t066.0 (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 61.2t066.0 (53.0t0 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




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 1.8
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 10 245 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 Pc.)\./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>




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 x129x 150 mm (2.5-10 mm") (2.5-10 mm")
11-301-43-401-30 | Frame 1, 19k 14-12 ch-;2 14-12 AWG2
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, 28 kg 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 | 2> 15.56 kg o 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




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)
= IP20

Stepl : Remove the terminal cover

Step2 : Wire & Re-install cover

Step3 : Put the terminal cover back




= NEMA1

Stepl : Remove the terminal cover

Step?2 : 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

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

Stepl : Loosen the screws Step2 : Remove the terminal cover

Step3 : Wirie&Re-install the cover Step4 : Tighten the screws
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(c) 200V 25HP / 400V 30HP
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Step3 : Wirie&Re-install the cover
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Step4 : Tighten the screws




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

.r"
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Stepl: Loosen the screws




(e) 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
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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
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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)

= IP20
Mounting hole
Digital operator & eat sink
\\
Name plate label
;
=
Terminal cover  “.___ Fan cover
= NEMA1
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(b) 200V 2HP(1/3PH) / 200V 3HP~20HP / 400V 3HP~25HP
= IP20

Digital operator

Terminal cover

= NEMA1
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(c) 200V 25HP / 400V 30HP
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» Interior layout

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

Operator panel

RJ45 communication port

TM1 terminal

Operator panel

RJ45 communication port

TM1 terminal
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TM2 terminal

Ground terminal

TM2 terminal

Ground terminal



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

Qperator panel

13

RJ45 communication|port

ﬂg ngwﬁ

Et}ﬁ?iﬂ@ﬁi‘{ﬂe;i
i

TMA
terminal

Ground terminal

= Warning label

(a) 200V 0.5HP~20HP / 400V 1HP~25HP
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(b) 200V 25HP~40HP / 400V 30HP~75HP
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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
ML
Igrvar —
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> Install a supply RFI filter or Isolation transformer when the power source is shared with
other high power electrical equipment as shown below
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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

Shiz ding shaatl Profective cowar nng

T Dis 9ot cornedt this ens
Chanact tha skialsd te
inverter ground termina



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

L1(L)

L3(N)
E

——

e

1. Protective Earth Conductor. Conductor size for
enclosure & Back plate must comply with the
local electrical standards. Min 10mm?2

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
wires, 3 times round the core. Install core as
close to the inverter as possible. Output
reactors provide additional benefit of reducing
dv/dt for protection of motor windings.)

4. 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

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

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.
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(b) Correct (c) Incorrect

(a) Corrent

> 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) 5kHz(max) 2kHz(max)
parameter 11-01

X 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 :

ES1Cs Single Fump Coeration
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Multi-Pump :
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00-02 = 1 (Control Circuit Terminal); 04-00 = 0 (0~10V)
10-00 = 0 (Target Source: KeyPad); 10-01 = 2 (Feedback Source: Al2)

10-03 = XXX1b (PID is enbaled); 23-00 = 1 (PUMP); 23-01 = 3 (Follow

00-02 = 1 (Control Circuit Terminal); 04-00 = 0 (0~10V)
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PUMP Wiring Diagram for PressureSensor of Current Type
Single Pump :

ES1Cs Single Purnp Oeration
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10-00 = 0 (Target Source: KeyPad); 10-01 = 2 (Feedback Source: Al2) 10-00 = 0 (Target Source: KeyPad); 10-01 = 2 (Feedback Source: Al2) Master
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 PNP v
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00-02 = 1 (Control Circuit Terminal); 04-00 = 1 (4~20mA) 00-02 = 1 (Control Circuit Terminal); 04-00 = 1 (4720mA)
10-00 = 0 (Target Source: KeyPad); 10-01 = 2 (Feedback Source: Al2) 10-00 = 0 (Target Source: KeyPad); 10-01 = 2 (Feedback Source: Al2)
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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 rate settings 09-02 of Master and Slave are required
to be consistent.
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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) 1.5 1.5 2.0 2.0
Allowable momentary power loss time(s) 2.0 2.0 2.0 2.0
Enclosure IP20/NEMA1
200V Class : Single/Three phase
Model : E510-[][][]-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) 1.5 1.5 2.0 2.0
Allowable momentary power loss time(s) 2.0 2.0 2.0 2.0
Enclosure IP20/NEMA1

200V Class : Three phase

(If connected to single-phase input, the output current must not exceed 50% of the rated current)

Model : E510-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) 1.5 2.0 6.0 6.0 10.0 10.0
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) 10.0 23.2 23.2
Allowable momentary power loss time(s) 2.0 2.0 2.0
Enclosure IP20/NEMAL1
400V Class : Three phase
Model : E510-[]J[J[1-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) 1.5 1.5 2.0 2.0
Inverter net weight(with Filter) (KG) 1.58 1.58 2.2 2.2
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) 6.0 6.0 6.0 10.0 10.0
Inverter net weight(with Filter) (KG) 6.5 6.5 18.0 18.0 22.0
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[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) 10.0 23.2
Inverter net weight(with Filter) (KG) 42.5 42.5
Allowable momentary power loss time(s) 2.0
Enclosure IP20/NEMA1
Model : E510-[][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) 23.2 23.2 23.2
Inverter net weight(with Filter) (KG) 42.5 42.5 42.5
Allowable momentary power loss time(s) 2.0 2.0 2.0
Enclosure IP20/NEMAL1

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 120Hz
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)
E510-2P5-SH 200-240/ 1o 8.5 240/3¢ 3.1 0.4
E510-201-SH 200-240/ 1o 12 240/390 4.5 0.75
E510-202-SH 200-240/ 1o 16 240/390 7.5 1.5
E510-203-SH 200-240/ 1o 239 240/3¢ 10.5 2.2
E510-401-SH3 380-480/ 3¢ 4.2 480/30 2.3 0.75
E510-402-SH3 380-480/ 3¢ 5.6 480/30 3.8 1.5
E510-403-SH3 380-480/ 3¢ 7.3 480/3¢ 5.2 2.2
E510-405-SH3 380-480/ 3¢ 11.6 480/30 9.2 4.0
E510-408-SH3 380-480/ 3¢ 17.0 480/30 13.0 5.5
E510-410-SH3 380-480/ 3¢ 23.0 480/3¢ 17.5 7.5
E510-415-SH3 380-480/ 3¢ 31.0 480/30 24 11
E510-420-SH3 380-480/ 3¢ 38.0 480/30 32 15
E510-425-SH3 380-480/ 3¢ 48.0 480/3¢ 40 18.5
E510-430-SH3 380-480/3¢ | 48.9/63.0 480/30 45/58 22/30
E510-440-SH3 380-480/3¢ | 65.2/78.3 480/30 60/73 30/37
E510-450-SH3 380-480 /3¢ [ 81.5/95.7 480/3¢ 75/88 37/45
E510-460-SH3 380-480/ 3¢ 98.9/112 480/30 91/103 45/55
E510-475-SH3 380-480/ 3¢ 130/159 480/30 118/145 55/75

» 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 ihput - 001Hz
Analog input : 0.06Hz/60Hz
Frequency Keypad : set directly with A ¥keys or the VR on the keypad
Frequency setting External input terminals :  AIl - AI2 (0/2-10V, 0/4-20mA)
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, Fault
reset, Fire mode, Multi-Pump function.
Parameter, Paramete value, Frequency, Line speed, DC
LED display voltage, Output Yoltage, Output cgrrent, PID feedbac-k, 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
Functions Momentary Power Loss Inverter auto-restart after a momentary power loss
Restart
Stall Prevention Stall prevention for acceleration/deceleration operation
Short-circuit output terminal | Electronic circuit protection
Grounding Fault Electronic circuit protection
Protection for overheating of heat sink, Fault output, Reverse
Other protection features prohibit, Prohibit for direct start after power up and error
recovery, Parameter lock up, STO (Safety Torque Off).
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Communication control

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

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

Efficiency

Meet IEC/EN 61800-9-2 IE2 Class

Operating temperature

IP20/NEMAL type :
-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)

Environment 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)
Enclosure IP20/NEMAL
CE Meet EN61800-3 (CE & RE) and EN61800-5-1 (LVD)
Certification UKCA Meet BS EN61800-3 (CE & RE) and BS EN61800-5-1 (LVD)
UL Meet UL508C

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 2-10KHz.
16KHz only can be used 85% output current.
If the ambient temperature is under 50°C, inverter only can output 85% rated current on 2-16KHz.
> Itisrequired to derate 1.5% of output current at each additional degrees once the ambient
inverter is higher than 50 degrees (The maximum ambient temperqture is 60 degrees).

——————————————— De-rating curve of 40°C ambient temperature
......................... De-rating curve of 50°C ambient temperature
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Frame2 (Three phase 200V 3HP)
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Frame 1/2/3 (Three phase 400V 1HP~5HP, 10HP, 20HP~25HP)
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Frame 3 (Three phase 400V 8HP)
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Frame 3 (Three phase 400V 15HP)
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Frame 5 (Three phase 400V 30HP)
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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
fime Procedure to re-apply voltage
<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.
. Connecting 50% rated voltage of inverter for 30 minutes.
22 years

2
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

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

Hrakigreader
larkaskrg hiss PR
_‘ ¥ ||: !
MY MO I_I Lespnl Lt ok maker
[ e i 4 '-‘ w v
Malacicnlopewser = Seiii-mn-i = [HL] i = =0
| et ot =il = |":| hy, r.
£ L ;
BN A |
i
~  Forverdssop 51
La<nanl E;'__L
Hrurrsosro)is = =
| | D
I_I:l_.' y g5 T’ Mk
E_ 2 ; 141 Cahd Ful; ld.r1
E.f MLk speed = o :u;; :jﬂ.-
H c TEA LN
L. 4 oL | = R=d83 P B
IE L Fut [0
Hrsol 56 bul gl 0G !.,J:
Fug: GhC
kI pezzinnd Toes JPH ]
- ey LTy (XTI R o T PMI ezl Hﬂ]_.ﬁ |--\.
F H1H
—0
c«l'l:ﬂ.lil:l' al shideiv: wie H1C llulew A odp -
F A5 15
SF1 [T IO LA
P.icberalzakebeires : SRS l s -8 y
5T 1 TR B T
SE g 14 J
-1 o
brequz vy rekre aze Nl e L RS495, KDL
112K ahnoar D g - - | T
‘ | 100 aPewcr 2= ana cainput. .
1
. .- 1 !
L1 Srhiret L0 &1L akdu It =2zt avascler lasut 1 L.1m) -
1! A
T I \
L R A [T I-': —0 &L ahuIt -aackonaasice ok 1 i
][I,I ‘ 1! i
- o cj
SR T e e Al Dl ard g sigesl; 1 At —
i * s D w Eﬂui;:'-. Indb=zzar
Carmatice al shideice wie -

Tensal 2enibel

Remark :

{ | szreenedcrhe II—' barmoned cabes luasked por

OMacrut. oLotrloriue

(*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.
(*4) Models 200V 25HP and 400V 30HP and higher ratings provides P1 terminal for DCL connected, please

connect wiring correctly according to the next section.
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3.6 Terminal description

3.6.1 Description of main circuit terminal

Terminal symbol 200V : 0.5-20HP 200V : 25HP 200V : 30-40HP
y 400V : 1-25HP 400V : 30HP 400V : 40-75HP
L1(L), R/L1 Main :
power Input . . . .
Main power input Main power input
L2, S/L2 1 phase : L1(L)-L3(N)
) 3 phase : R/L1-S/L2-T/L3 | 3 phase : R/L1-S/L2-T/L3
L3(N), T/L3 3 phase : L1(L)-L2-L3(N)

P Externally connected ] ]

BR braking resistor

&) - -

©-p1:
P1 P1-P2/BL : Externally connected
P2/B1 Externally connected DCL braking resistor
B2 - PZ/Bl‘BZ . P1-P2 :
Externally connected Externally connected DCL

P2 braking resistor

T1

T2 Inverter output, connect to U/V/W terminals of motor

T3

@ Ground terminal

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

L_IL:

L2 Lk 12 12 li

H LE

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.

LaL L=

LALM]

- Iz I

3-38




»  Main power terminal of Single/Three phase 200V Class 2~3HP

LLiLT L2 L3 F BE 11 12 13

1 1 1 1 1 1 1
7 e I I B
L W7 ' :.*.r '-.'?". ! '.+.: Lt

I 1 I 1 1

>

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

LTL; LA L4 b B

o

) | ()] (%) | ()] |0

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

LLiL) L2 L3Ny P BR

1L 12 13
L - L L A .
I DRI ol BT ii;-
OO 2 = |

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

Riti She Tha (=]

PL P2/B1 B2 W Wa Wim

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

Rivv Sfhiz  Tha 2 P1 P2 Uiti Vi Wh
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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 ctmzlni:it zljtisjtrijfrittizr?sr)offr)zgzllttal 250VAC/IA
Output ) . (30VDC/1A)
R2A setting and setting range.
R2B Normal Open
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 Iti-analog input 2 (0-10V/0-20mA) 's 153KEY; for current input
Input | Al2/AV2 | MY ginp , is :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. ----
$TO SF1,5F2 | The default sta.tus of safety switch is normal close,
Terminal when the termmal.becames 'to normal open status,
S5G output voltage of inverter will be cut off. 24V for SF1/SF2
RS485 5(+) RS485/MODBUS (Baud rate setting 9600~38400) Differential input and output
Modbus S(-)

Control terminal :

H=a ) EAR | K1a | K1 | K. =1 3| SR | PO Al | Az
el | it I I T ] B L L o S |l i Y1 e L E g
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Jumper function description

Jumper Symbol Function Signal reference Note
Ofl-
Ol NPN input
O |2
NPN/PNP ,
JP1 Factory default setting
selectable
O |-
O PNP input
Ol
8 J 0-20mA / 4-20mA
O |4 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
Ol Analog signal
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3.7 Outline dimensions

> IP20 dimensions

Frame 1:

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

Wil o

- —

(= 1 - A

—y |
@_ '
lrmn [

" H—

Bl ===

= =

_—_ .
i) e
| Ie———

Dimensions in mm (inch) Net Weight

Inverter Model

w w1 w2 H H1 D E t Q Kg(lbs)
E510-2P5-SH
E510-201-SH
E510-2P5-SH1F 15
Eiigzg;:z:?z 90.6 80.5 80.5 164 153 1514 47 5 M4 (3.3)
E510-401-SH3 (357) | 317) | (317) | (6.46) (6.02) (5.96) | (1.85) (0.19)
E510-402-SH3
E510-401-SH3F 1.58
E510-402-SH3F (3.48)
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Frame 2:

200V Class single/three phase : 2~3HP

200V Class three phase : 5SHP
400V Class three phase : 3~5HP

Dimensions in mm (inch) Net Weight
Inverter Model
w w1 w2 H H1 H2 D D1 E t Q Kg(lbs)

E510-202-SH
E510-203-SH
E510-202-SH1F 20
E510-203-SH1F :

128.7 | 118 118 | 1876 | 1776 | 1975 | 1524 | 1474 | 482 5 (4.41)
E>10-205-5H3 5.07) | 465 | (465 | (739 | 699 | 778) | ®) | 8 | @9 | (0.19 M4
E510-403-SH3 ' ' ' ' ' ' ’ ’ '
E510-405-SH3
E510-403-SH3F 22
E510-405-SH3F (4.81)
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Frame 3:

200V Class three phase : 7.5~10HP
400V Class three phase : 7.5~15HP

LTl

L
B H
iI_IZ-EI.EL
KEELN
= = k]
- I-EI. -
=1
L)
LT
Dimensions in mm (inch) Net Weight
Inverter Model
w w1 W2 H H1 H2 D D1 E t Q Kg(Ibs)
E510-208-SH3
E510-210-SH3 60
E510-408-SH3 '
(13.23)
E510-410-SH3 2026 | 1976
101553 | S | e |aoan | o8y |dors)| ase | o7 | 6on | 0o | ™
E510-408-SH3F (7.36) | (6.89) | (6.93) | (10.27) | (9.83) | (10.75) | (7. (7.78) | (3.02) | (0.26) 65
E510-410-SH3F (14.33)
E510-415-SH3F 100
(22.05)
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Frame 4:

200V Class three phase : 15~20HP
400V Class three phase : 20~25HP

Py
a E
. Lo ) [
==
=0 PR '-r:tj:tr:-lf
D .‘_L ﬂt il[ Jf |
= = I
Inverter Model Dimensions in mm (inch) Net Weight
w W1 W2 H H1 H2 D D1 E t Q Kg(lbs)
E510-215-SH3
E510-220-SH3 2246 207 207 321.6 | 303.5 | 3309 | 206.1 | 201.1 94 8 M5 10.0
E510-420-SH3 (8.84) | (8.15) | (8.15) [ (12.66) | (11.95)| (13.03)| (8.11) | (792) | (3.7) | (0.31) (22.05)
E510-425-SH3
Frame 5:
200V Class three phase : 25HP
400V Class three phase : 30HP
—; ul
15 E T E IR
=
= &
L . .I
L] I
Inverter Dimensions in mm (inch) Net Weight
Model w w1 w2 H H1 D D1 t Q Kg(lbs)
E510-225-SH3 265 245 245 360 340 238.2 233.2 1.6 M8 10.0
E510-430-SH3 | (10.43) | (9.65) (9.65) | (14.17) | (13.39) | (9.38) (9.18) (0.06) (22.05)
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Frame 6:

200V Class three phase : 30~40HP
400V Class three phase : 40~75HP
- W -
. | L
T &
cz .
o= ,
= i O 5] =
T
9 3 'ED k':-.j-_-f:J @_J,_;L'
=] x
! i ol b -
e e I
Inverter Dimensions in mm (inch) Net Weight
Model w w1 w2 H H1 D t Q Kg(lbs)
E510-230-SH3
E510-240-SH3
E510-440-SH3 286.5 220 220 525 505 269.8 33 M8 23.2
E510-450-SH3 | (11.28) (8.66) (8.66) (20.67) (19.88) (10.62) (0.13) (51.15)
E510-460-SH3
E510-475-SH3
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> NEMA 1 dimensions

Frame 1:

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

o

=
|E.EE
[= n|_|
= = g =
1F’|Ivﬂ-€l‘|"-€|.TlW‘" i
. BRI
= Sk
T .
=l
1 L
i, _ -
il T 1- '
!
Dimensions in mm (inch) Net
Inverter Model Weight
nverter Viode w w1 H H1 D E E1 t Q €9
Kg(lbs)
E510-2P5-SH
E510-201-SH
E510-2P5-SH1F
E510-201-SH1F 514 (41'199)
£>10-202-5H3 éc;% (i?g) (178;2) (178252) 5 96) (14;5) (142(7)45) (0519) M4 |
E510-401-SH3 ' ' ' ' ' ' ' '
E510-402-SH3
E510-401-SH3F 2.0
E510-402-SH3F (4.41)
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Frame 2:

200V Class single phase/three phase : 2~3HP
200V Class three phase : 5HP

400V Class three phase : 3~5HP

=
=
| u-.-EEEI
= |.'®
bt - 1]
am o]
= I | .
= = | -
ik s 153
AR e, =
Pire i)
. i o o
o &
— Lo |
. - | Iy
Dimensions in mm (inch) Net Weight
Inverter Model
" w1 H H1 D D1 E El t Q Kg(lbs)
E510-202-SH
E510-203-SH
E510-202-SH1F
E510-203-SH1F 1504 1474
E>10-205-5H3 (152567) (i285) (2812;; fsliii © | ©s ?1852) (142 ;71) (0519) M (62399)
E510-403-SH3 ' ' ' ' 8 ' ' ' '
E510-405-SH3
E510-403-SH3F
E510-405-SH3F
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Frame 3:

200V Class three phase : 7.5~10HP
400V Class three phase : 7.5~15HP

i

—= -
d
. @ €
z
= . [ -.—;:-E
- _n_l|
L]
Inverter Model Dimensions in mm (inch) Net Weight
W w1 H H1 D D1 E El t Q Kg(lbs)
E510-208-SH3
E510-210-SH3
E510-408-SH3
E510-410-SH3 | 1869 | 175 201 | 2935 | 2026 | 1976 | 767 | 1706 | 65 \a 74
E510-415-SH3 | (7.36) | (6.89) | (11.47) | (11.56) | (7.98) | (7.78) | (3.02) | (6.72) | (0.26) (16.3)
E510-408-SH3F
E510-410-SH3F
E510-415-SH3F
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Frame 4:

200V Class three phase : 15~20HP
400V Class three phase : 20~25HP
i i
o | }
. T 0T -5
- = R
¥ i)
o ??T*:ir‘,‘,ﬁ—*
- E .-' o 2
sy ‘[;NJ[.;UHLM
Inverter Model Dimensions in mm (inch) Net Weight
W W1 H H1 D D1 E El t Q Kg(lbs)
E510-215-SH3 11.0
E510-220-SH3 224.6 207 358.3 363.3 206.1 2011 94 174 8 M4 (24.25)
E510-420-SH3 (8.84) (8.15) (14.1) (14.3) (8.11) (7.92) (3.7) (6.85) (0.31) 114
E510-425-SH3 (25.13)
Frame 5:
400V Class three phase : 20~30HP (built-in EMC filter)
i e |
B, Bl
f s | 1 1] o '
= i
i o
— -"‘—"-" “‘: ik
— IM'E’J I -
| 4
!h' f iHE ' ; b i
] = i | T uf
- - 1 1 — I 111
Dimensions in mm (inch) Net Weight
Inverter Model
W W1 H H1 D D1 E El t Q Kg(lbs)
E510-420-SH3F | 2356 180 400 381.5 267.1 262.1 62 237 4 M6 189
E510-425-SH3F | (9.28) | (7.09) | (15.75) | (15.02) | (10.52) | (10.32) | (2.44) | (9.33) | (0.16) (41.67)
318.2
E510-430-SH3F 269 230 462 440 3132 80 267.6 4 M8 22.8
(10.59) | (9.05) | (18.19) | (17.32) | (12.53) | (12.33) | (3.15) | (10.54) | (0.16) (50.27)
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Frame 6:

400V Class three phase : 40~75HP (built-in EMC filter)

It
w1

Tl i
Pl et
I : IH H;I
el I
! i o -
: ] 1.. |
L ) e . . 1]
- T - |
Dimensions in mm (inch) Net Weight
Inverter Model
w W1 w2 H H1l D E El t Q Kg(lbs)
E510-440-SH3F
E510-450-SH3F | 2889 220 220 652 620 369.8 90 3311 4 M8 47.2
E510-460-SH3F | (11.37) | (8.66) (8.66) | (25.67) | (24.41) | (14.56) | (3.54) | (13.04) | (0.16) (104.07)
E510-475-SH3F
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IP66 Dimensions

Frame 1:

200V Single phase : 0.5~1HP
200V Single/Three phase : 0.5~1HP

400V Three phase : 1~2HP

v

T T
[ I“.II _| |'. < ——
AT .
SR ReEE|

Fe, o —
L =

[

z T T L

Dimensions in mm (inch) Net Weight in

W w1 H H1 D D1 D2 o Kg(lbs)

Inverter Model

E510-2P5-SH1FN4S

E510-201-SH1FNA4S

E510-2P5-SH1FN4

E510-201-SH1FN4

E510-2P5-SHN4

E510-201-SHN4 229 211 298 269 2026 | 1221 | 821 3.0

E510-401-SH3FN4S (9.01) | (8.30) | (11.73) | (10.59) | (7.97) | (4.80) | (3.23) Me (6.6)

E510-402-SH3FN4S

E510-401-SH3FN4

E510-402-SH3FN4

E510-401-SH3N4

E510-402-SH3N4
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Frame 2:

200V Single phase : 2~3HP
200V Three phase : 5HP
400V Three phase : 3~5HP

Dimensions in mm (inch) Net Weight
w w1 H H1 D D1 D2 ) Kg(lbs)

Inverter Model

E510-202-SH1FN4S
E510-203-SH1FN4S
E510-202-SH1FN4
E510-203-SH1FN4
E510-202-SHN4

E510-203-SHN4

E510-205-SH3N4 198 115 335 315 2353 | 153.6 | 1136 M6 59
£510-403-SH3ENAS (9.63) | (5.59) | (16.30) | (15.33) | (11.45) | (7.47) | (5.53) (13.0)
E510-405-SH3FN4S
E510-403-SH3FN4
E510-405-SH3FN4
E510-403-SH3N4
E510-405-SH3N4
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Frame 3:

200V Three phase : 7.5~20HP
400V Three phase : 7.5~25HP

4 L
|I||.'| -
= —
hs . -
N —
f T T T,
= o
1 =19
1 s = F
- ==
| M|
| e o
IJHR___—_—_ i __,.r’ll
r .ﬁ &
a ]
- - .-...-\. -,
I A
Dimensions in mm (inch) Net Weight
Inverter Model
W w1 H H1 D D1 D2 ) Kg(Ibs)
E510-208-SH3N4
E510-210-SH3N4
E510-215-SH3N4
E510-220-SH3N4
E510-408-SH3FN4S
E510-410-SH3FN4S
E510-415-SH3FN4S 2635
£510-408-SH3FNA 223 140 460 440 : 180 130 M6 13.0
(10.58) | (6.81) | (22.39) | (21.42) | (12.82) | (8.76) (6.32) (28.6)

E510-410-SH3FN4

E510-415-SH3FN4

E510-408-SH3N4

E510-410-SH3N4

E510-415-SH3N4

E510-420-SH3N4

E510-425-SH3N4
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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.

1] [}
. .
21| ry

(1)
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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 T w

. hitl MW R R

i,
[~ ] -
laier] — | &%) [
| = rua |l v : L|
4‘&|—|f:: T | - |

:-. m_
I P
|I. | | lI
e |

> Surface installation diagram

R,
L
[
- E
L [
11 [E
it e )
2 Here is the slot to connect the line of RJ45
! A
I ; '\i
P A
"--.\,.-".
) \\ 8
- r .. : ¥ |'i
-\. ‘.;:\. - e
15 - ’
P e 1
'"il *. Use M3 screw to secure the
. ‘operator panel to the
w* L mounting surface.
IE'I"'
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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
(oo A

>

Here is the bottom  / H i A
of the slot / [ | y

Here is the ligulate % /
structure S 2 Y,
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Chapter 4 Software Index

4.1 Keypad description

4.1.1 Operator panel functions

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 stfapping. . '
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

( 8 bottons)

(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 Digital display description

Alpha numerical display format

Digit LED Letter LED Letter LED Symbol LED
1 ,’ B :-' n K -
2 ,_-' C :: 0 ::" K]
3 --: D L-” P :-' _ -
s | L E :_- q '-,' .
5 5 F :- r )
SRR, AR -
8 E" I ,’ u Ll
AN RN RN

Digital tube lights flashing instructions

Actual output frequency Set frequency

Digits are lit Continually Preset digits flashing Selected digit flashing
S — YVYVY /2
S a]x, T —— =
R NI L L et
— = === SO0 RN NN

4-2




LED display examples

Display Description
P10 071077 | i stop mode shows the set frequency
0 0D 0D( ] | 10 run mode shows the actual output frequency
L'-' I.:' :.-l, X Output Voltage
\::,, ::,' | ,’ ,’::,’: Output Current in Amps
,:,’ _:: ,’ :- ,’ :- " DC Bus voltage
H e b T e
::,' ::,’ ::,’ — -: PID feedback Value, based on setting value of 12-01
::_: ;- : Error display, please refer the contents in chapter 5
| ::" ::,’ ::,' ::’ | Analogue Current / Voltage Al / AI2 . Range ( 0~100%)
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LED status description

LED indicator light status LED indicator flashing status
Frequency / Line
d y H ;M ON while displaying frequency or linear speed
speed Indicator z
ON while not
Menu mode ) displaying ‘L’ Flashing while fire
indicator FUN frequency or line FLIN mode enabled
speed
: . \V’ Flashing while
FWD indicator Fﬁ) ]ZI:IWV;E;IE} running [ ) stopped in
FWD Forward mode.
: . \V’ Flashing while
REV indicator Ig/ 2’\\};\2"6} running [ ) stopped in
REV Reverse mode

4.1.3 LED display setup

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

i L= U

4YVYVYY, 4VYVVYY,

J7 ekt I 00T T _ 0T

Lol Ll L 000 s (L0 L
Howar sLpaly Fraquency mads Fearameter

User selectable display formats :

12- 00 Display mode

O o0 o o o0

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

{6] : All inputvalue

{1] : Output current

(4] : Temperature (5]
(7] : Al2 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.

YYYY, \\\\\\\

30 N T T InIx) T _ 01
L) OO0 N R N |
Dhapalay = Power supply Ciuaut current aramater
NAALY
O
LAY VL
Set Arequency

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

[n _'u_u_‘u'] [n WIxl l]

R = TR X]

Heat sink
temperature’ 4;/ DSP/FUN SN DC voltage < 3>

i O
OO0 RO RO RO Y
RAZEN feotbnck 5 emrin) | Outputyalage
I3 Sseclater ()0 L A
Lo LI RO N

Display : power supply Parameter

Output current < 1>

uvvv»

[nncnq

L0

Set frequency

Increment/ Decrement key functions :

"Akey" / "Vkey" :

Short time press | | | | | | | | | |

Long time press

N/

!
i P

Quick pressing of these keys 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

{: ": '“,:": ” Froguency display
| Shott press DSPAFUN Shce
a\a Short press 4 Short press /g
U011 ]S RS e 10107 ]S RS once ,“, 711
{UU Ll lJ [NN Ll ot = l}
lﬁhnrt press
Ort press F e
AVp Shortpress /A I:,"EHTEH
""' A vnee ""’,,' ' IS '-’-,
IR Ot | AN
Short press
Ly |$E?TEH 4V Short press e

______ DaFSFLM [E—— L —
o [ D) e NH_N_U}
i x T il ’[:_u_u_u_u_} g AN n

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

FACChly Tretpueney i slapping

MLl [rotpuendy o Fparaling

4YVYVYY, 4VYVYVYY,
071 Janr
oo oo
Power supply Power supply
Aqed laler A0 Al
4VYVYVYY, 4YVYVY,
O Tz
RN Shart R AT
Set treguency ¢isplay press et treguency cisplay
onee Frecs HLIN Dhce
V I
0T P““'“'
Prev < ¢ TESET Luvu:J ALt LY
g Mncliby bit = = ActuglTreguency
Preeis = FREXET
T \V) Press A& " ¢ \V)
KO oItCE O
AN TN
Mncl ity bit = = Mnclity biit =uni -
Presic = F HE'}E'¢ Preoge = HE':-ET¢
ooer ‘V’ oeer ‘V) —
I slxlx) TS 0T [t ot reni
RN Ll 00N [deie e
Mncl ity biit = lern e Mnclity bit = 12ns- srennds itor
Preie *'-__-" HE'}ET¢ Prese *'--,-" FIE':-ET¢
A R\
T 0t Tt
DX NN
Mncl ity biit =hundres = Mnclity kit =hongd ress =
Short press i Short press
& once 4 » A once ‘v’
I uin O
AN DX

Mnclity biit =hyndreg=1:-
Fross BEAL SEM ER

49 VV;’TF
[nnrnn

DR RO RO R

Fraguency satting cornplate

Mnlity bit =hond res-1 =
i Fross BEAL FEYIER

a°r

[nnrnﬂ

RO RN RO R X}

Actualtreguency
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4.1.5 Operation control

§<73tnp—>§ Al §<—Etnp7

Puwsr PL e | Han HEY| | FWL Stap

o W | |

. N/ A/ A/
FWL P O ° ° O ° Y
Lo FWL | FWL| FWL FwL WL WL FwL

\/ 3

HEY O L O O { O O
LCO HEY | HEW| HEW HEW HEW HEW HEW
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4.1.6 LCD keypad

LCD display (JN5-OP-AQ2) built-in internal memory can upload or download from one inverter to

another one, please refer the functions of LCD keypad.

=0 eotees b2 it =it
FALDT 2 L2229 waen a tealt or slaqm is £2zive.
Fitd o 1770 v we e imwmeber s rm aine] o sriree
HE\ S TR T Y Tod W 1y £ PO T T e
WU Lo e raeen rar Canng rnd v Lo L
axfena ool or o m Jdnicatic
PE= 2177 vwe e Terne sy rederenes com e
i= trewrr maternal o wtes or cornee sk T

L'.'_L‘ :JIb[_I a8 e s 2k le Ly

#Lrlh'.ll-:ll.' LIII:'III_- III._- I I'.‘- 'r'|||.|:'-:| i[s I.--E

S Pl S 3 S ey e e |

FAZ AT C Gisplaged 3t elries marle
Gron po Displayed at - oode sekir g
PEPA © Cisplaved a2t parameatsr seting mode
Edil - Lisplayed at adit or 3.z tue nods

i

P ZEc ks e reler I LED keoeps

Figure 4.1 LD display
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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)

Fowe L =
Y
Kl biode e s tar sl 2, |grali il fanll dac-a
A .
L. o
[ B 15Y s
\4
Facimecer (A ks feecrs bo ovallnole pararedes groups
H==11 “ L.
FH -H [B1 0
/
Farimr Graep s v lrcd pein: Teber g
H==11 T L.
FH -H [B1 5%
\
Fararecer F ik Mosa Caares paran &lee selling
‘ A
K .F L.
e
AL ane Juie A as InE CLhziod af ol

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.

»  Toscroll 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.

1T 1A
Lo 1 ME e

| El N i

Y %

LERLR LT L]

Ll - S LR LI R I 1k 14kl

FF1FA] AT
LE B LML oS

LESL L |1 e
LERL L] ML
L= IF IdeR 1

Fig.4.1.8.1 Monitoring Mode



4.1.9 Programming Mode

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

Monitariag Mege

= Mararneter GoauR ittt Pisrisnmstor
Eeler un Mode Graup Maocle bdit Mode
= — Q- S
= nim .- P inr ol dAeHoA
R L i L e
DR 1 P by A X - — g -
o T Y ] " 5 °
i vy ha .
. . —P ki s=hizn
CORETLEEL Y LS| T~ =
PR N I YN - - .
RN LT —l_.' -_:-._-—/

v
Y —— In paranckers
vy ta
- I i
PR LN PR >
l———| il NCY | -————
— e T FILAYILN -

V® éA

Fig.4.1.9.1 Programming Mode
Notes :
(1) The parameters value can be changed from the edit screen with the function keys.
(2) To save a parameter press the READ/ENTER key.
(3) Referto section 4.3 for parameter details.
(4) Pressthe A (up) or ¥ (down) key to scroll parameter groups or parameter list.
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l Hararslar aroup esdting

Faralmei=r

A

LaTLE [ §

__language e sething v s

L Lagisn .
[T - i "::El'ﬂlh:, racnea

- e FCaclay 5ol

Corecl unrian

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 -

Notes :

1)

)

Group
17 Auto-tuning

18 Slip Compen
19 Traverse Func.

A

A 4

PARA 17

Edit 17-00

-01 Tune Mode Sel
-02 Motor Rated Power

-03 Motor Rated Curr.

-01 Tune Mode Sel
-02 Motor Rated Power

-03 Motor Rated Curr.

PARA 17

A

-01 Tune Mode Sel
-02 Motor Rated Power

-03 Motor Rated Curr.

Tune Mode Sel -

ORotational |

072

<0>

Edit 17-01
Motor Rated Power

5.50 KW

(0.00 - 600.00)

<5.50>

Edit 17-02

Motor Sel
0006.8 A
(0000.970009.2)

<0006.8 >

Edit 17-10

-08 Mtr No-Load Volt
-10 Auto-tuning Run

Auto-tuning Run

-11 Auto-tuning Err

1 Enable

(071)
<0>

Press orl key to change the value.

| tune, when load is coupled with the
| motor.

*1HP = 0.746KW

Edit

000.00Hz-000.0A

(Press Run Key)

Autotuning ?

|
|
| Warning: Do not use “0”, Rotation Auto- :
|
|

(LTI
h J
Edit
Autotuning
>>>>>>>>>>>>>>5
48.0Hz - 14.0A
(Rotational)
- Tunlngf Tuning
success fault
v A4 y
Edit Edit Edit
Autotuning Autotuning ATEO1
>>>>>>5>>>>>>>>
0.0Hz - 0.0A 48.0Hz - 14.0A Motor Data Error
Aborted Successful Uncompleted

(Refer to the Auto-tuning Group 17 parameters).
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

4-14

Fig.4.1.10.1 Auto-tune Mode

mode in parameter 00-00, part of auto-tuning parameters will not be accessible.

calculated motor parameters will be saved into parameter group 02 (motor parameter).
When inverter executes auto-tune function :
(Rotational) will be displayed during rotational auto-tuning (17-00=0) and the motor will rotate

Use the up and down keys to scroll though the auto-tuning parameter list. Depending on the selected control

mode and press the RUN key to perform the auto-tuning operation. When auto-tuning is successful the

during auto-tuning. Ensure that it is safe to operate the motor before pressing the RUN key.
(Stationary) will be displayed during stationary auto-tuning (17-00=1), the motor shaft does not rotate.
(R1 Tuning) will be displayed during stationary auto-tuning (17-00=2), the motor shaft does not rotate.



(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 Constant Pressure PUMP Parameters

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 O @) *3
5 : PMSLV
Motor’ s Rotation 0 : Forward
00-01| 0" | " o |-]o]o|o]| =
Direction 1 : Reverse
0 : Keypad
Main Run Command 1 : External Terminal (Control Circuit)
00-02 . - 1 - @) @] @]
Source Selection 2 : Communication Control (RS-485)
3 : PLC
0 : Keypad
Alternative Run Command|(l : External Terminal (Control Circuit)
00-03 . - 0 - @) @] @)
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 L .
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 0
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 © © ©

4-17




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 O Frequency Command 0 - O ) @)
2 : by 00-11
00-11[nitial Frequency Setpoint [0.00-599.00 50/60 | Hz| O O ) *1
00-12|Frequency Upper Limit ~ {0.01-599.00 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 @) *1
00-15|Deceleration Time 1 0.1~6000.0 * s @) @) @) *1
00-16|Acceleration Time 2 0.1~6000.0 * s @) ) @) *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
00-20yog Deceleration Time 0.1~0600.0 * s O O 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 O 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 O 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 o o o x7
2 : Traditional Chinese
3 : Turkish
00-35 Minimum Frequeny 0 : Alarm 0 ) 0 0 0
Detection 1 : Keep Running At Lower Frequency
PID Lower Frequency 0 : Disable
00-36 e olection (Lower Frequency of PID Sleep Mode) | 0 - 0 ) 0
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, _1qq 2530 [Hz | o | x | x | 8
Motor 1
Middle Output Voltage 1 of ~ [200V : 0.0~255.0
01-07 KVA \Y O X X *8
Motor 1 400V : 0.0~510.0
Mini Outout F ¢ V/F:| 1.3/15
01-08 ", M 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 \Y O 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 *8
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[1&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 T 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 1of |, ,_5qq 4 25/30 |Hz | 0 | x | X *8
Motor 2
Middle Output Voltage 1 of ~ [200V : 0.0~255.0 .
01-21 KVA Vv @) 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 Vv 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 v 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 O 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 % O 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 o MOtOr 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 [Rated 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 \ @) 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 > aNce DERIEEN THTES 15 001~60.000 kA | Q| 0| 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[N] TWN RO

: 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

(==
i

: Emergency Stop (decelerate to zero and stop)

—
%

: 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

41 :

PID Sleep

47 -

Fire mode

48 :

KEB Acceleration

57 :

Forced Frequency Run

63

: Switch to Constant Pressure 2

65 :

Short-circuit braking

66 :

PID Control Disable 2

68 :

External Fault

69 :

External Overload

17

03-06

Up/Down frequency
step

0.00~5.00

O |Ofo|O|x|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O| O |O|O|O|O|O|O|O|O|O|O|O|O|O|O|O

O |Of0o|O0O|x|O|O|x|O|OC|O|O|O|O|O|O|O|O|O|O|O|O|X<[O|O|O|O| O |O|O|O|O|O|O|O|O|O|O|O|O|O|O|O

O |Ofo|0|0|O|O|xX|O|0|x[x|O|O|O|O|O|O|O|O|O|O|x[x|O|O|O| O |O|O|OfO|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
0 : When Up/Down is used, the preset frequency
is held as the inverter stops, and the UP/Down
function is disabled
Up/Down Keep 1: When Up/Down is usgd, the preset frequency
03-07 [Frequency Status after is resetto 0 Hz a§ the inverter stops. 0 i 0 0 0
2 : When Up/Down is used, the preset frequency
Stop Command . .
is held as the inverter stops, and the UP/Down
is available.
3 : When acceleration is used, the output
frequency will be updated.
03-08|S1 ~S6 DI scan Time [1~200 1 ms| O @) 0
) . xxx0b : S1 A Contact, xxx1b : S1 B Contact
Multi-Function Oxb : S2 A Contact, xx1xb : S2 B Contact
XXOXb : ontact, xx1xb : ontac
03-09[Terminal S1~ S4 type 0000b | - ) ) @)
. xOxxb : S3 A Contact, x1xxb : S3 B Contact
selection
Oxxxb : S4 A Contact, 1xxxb : S4 B Contact
Multi-Function Ob : S5A Contact, xxx1b : S5 B Contact
xxx0b : ontact, xxx1b : ontac
03-10{Terminal S5~ S6 type 0000b | - ) O @)
. xxOxb : S6 A Contact, xx1xb : S6 B Contact
selection
0 : During Running
1 : Fault Contact Output
2 : Frequency Agree
3 : Setting Frequency Agree (03-13+03-14)
4 : Frequency Detection 1 (203-13+03-14)
5 : Frequency Detection 2 (< 03-13+03-14)
6 : Automatic Restart
7 : Momentary AC Power Loss
8 : Rapid Stop
9 : Base Block
03-11 Relay (R1A-R1C) 10 : Motor Overload Protection (OL1) ) i}
i Output 11 : Drive Overload Protection (OL2) -

—
N

: Over-torque Threshold Level (OT)

—
w

: Preset Output Current Reached

(==
i

: Brake Control

—
v

: PID Feedback Signal Loss

—
[¢)]

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

—
~

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

—
(o]

: PLC Status Indicator (00-02)

—
Xe]

: PLC control *

N
o

: Zero Speed

w
o

: Motor 2 Selection

w
~

: Detection Output of PID Feedback Loss

[Wa]
AN

: Turn on short-circuit braking

X|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O]|O

X|O|xX[O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O]|O

O|O0|x|O|O|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

03-12 Relay (R2A-R2B) 55 : Low Current Detection o | L2 1°10
Output 59 : OH Detection ) ) @)

03-13 Frequency Detection 0.0~599.0 00 lhzl o 0 0
Level

03-14 Frequency Detection 9.1~255 20 Hz | o 0 0
\Width

03-15|Current Agree Level  [0.1~999.9 01 |A| O o} 0

03-16 Delay Time of Current 0.1~10.0 01 . 0 0 o
Agree Detection
N ) )

03-17 Mechanical Braking 0.00~20.00 000 |Hzl © 0 0

Release Level

N ) )

03-1g| Mechanical Braking 5 o, - g 000 [Hz| o | o | ©

Level Set
xxx0b : R1 A Contact, xxx1b : R1 B Contact
-1 _ d _

03-13 Relay (R1A-R2B) Type xxOxb : R2 A Contact, xx1xb : R2 B Contact 0000b © © ©
Internal / External

03-20|Multi-Function Input |0~63 0 @) @) 0]
Terminal Selection
Action To Set The
Internal

03-21 . . 0~63 0 0] 0] o]
Multi-Function Input
Terminals

03-22|Pre-Set Count 1 0~9999 0 0] 0] o]

03-23|Pre-Set Count 2 0~9999 0 (0] (0] (0]
Output Under Current [0 : Invalid

03-24 . ] 0 (0] (0] (0]
Detection 1 : Valid
Output Under Current

03-25 . 0~999.9 0.1 A O 0] (0]
Detection Level
Output Under Current

03-26 . . 0.0~655.34s 0.01 s 0] 0] (0]
Detection Delay Time

03-27 |Pulse Frequency 50~25000 200 | Hz *1

03-28|Pulse Input Gain 0.0~1000.0 1000 | % *1

. 0 : General Pulse Input

Select f Pul

03-30 election of Pulse Y 0 ) o o o
Input 2 : PLC Encoder input

03-33|Pulse Input Bias -100.0~100.0 0.0 % 0] (0] (0] *1
Filter Time of Pulse

03-34 0.00~2.00 0.1 s (0] (0] (0] *1
Input

03-53|Current Agree Level 2 |0.0~999.9 0.1 Al 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
Run command disable and emergency Stop
Emergency Stop command disable.
03-54| 0 - O @)
Action 0 : Restart after Inverter Stop
1 : Restart after External Reset Command
* . If the maximum output frequency of motor is over 300HZ, the frequency resolution is changed to 0.1Hz
Group 04 Analog signal inputs / Analog output
Control mode
Code Parameter Name Setting Range Default|Unit v/E | sty PM | Attribute
SLV
0 : AI10~10V AI20~10V/0~20mA
) 1:AIl0~10V AI24~20mA/2~10V
04-00]Analog Input Signal Type 1 - 0] O O
2 : AIl1 2~10V AI2 0~10V/0~20mA
3 : All 2~10V AI24~20mA /2~10V
ALl Signal Scanning and
04-01f = . ) 0.00~2.00 003 | s O ) )
Filtering Time
04-02|AI1 Gain 0.0~1000.0 1000 | % | O ) ) *1
04-03|AIl Bias -100.0~100.0 0 % | O ) ) *1
0 : Positive
04-05]AIl Slope ) 0 - @) @) @)
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 O ) *1
0 : Positive
04-10|AI2 Slope ) 0 - (@] (@] (@]
1 : Negative
0 : Output Frequency
1 : Frequency Command
04-11|Analog Output (AO) Mode[2 : Output Voltage 0 - ) @) @)
3 : DC Bus Voltage
4 : Output Current
04-12|A0 Gain 0.0~1000.0 1000 | % | O ) ) *1
04-13|AO Bias -100.0~100.0 0 % | O @) @) *1
: Positi
04-15AO Slope  « Positive o |-|lo|lo|o
1 : Negative
. 0 : Disable
04-16|F-Gain 0 - O O @)
1 : Enable
AO Signal Scanning and
04-20| . . . 0.00~0.50 0.00 | s o] ) ) *1
Filtering Time
) 0 : Disable
04-22|A0 voltage correction 0 - ) 0] @)
1 : Enable
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Group 05 Preset Frequency Selection

Control mode

Code Parameter Name Setting Range Default|Unit v/E | sLv PM |Attribute
SLV
0 : Accel/Decel 1~4 apply to all speeds
05-00 Preset Speec! 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 *1
05-02 [|* Preset Speed 1 0.00~599.00 500 [Hz| O @) @) *1
05-03 [* Preset Speed 2 0.00~599.00 10.00 |Hz| O 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 @) O *1
05-06 [* Preset Speed 5 0.00~599.00 40.00 |Hz| © @) O *1
05-07 |* Preset Speed 6 0.00~599.00 50.00 |Hz| 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 @) @) *1
05-10 [* Preset Speed 9 0.00~599.00 500 [Hz| O @) @) *1
05-11 [* Preset Speed 10 0.00~599.00 500 [Hz| O O 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 O *1
05-15 [* Preset Speed 14 0.00~599.00 500 |Hz| O O O *1
05-16 [* Preset Speed 15 0.00~599.00 500 [Hz| O @) @) *1
05-17 [Preset Speed 0-Acc time (0.1~6000.0 100 | s O 0] o]

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

05-19 |Preset Speed 1-Acc time |0.1~6000.0 100 | s O ) )

05-20 |Preset Speed 1-Dec time [0.1~6000.0 10.0 S O O O

05-21 |Preset Speed 2-Acc time [0.1~6000.0 10.0 s O O O

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

05-23 [Preset Speed 3-Acc time [0.1~6000.0 100 | s 0] O O

05-24 [Preset Speed 3-Dec time [0.1~6000.0 100 | s 0] O o]

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

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

05-27 |Preset Speed 5-Acc time [0.1~6000.0 10.0 S O O O

05-28 |Preset Speed 5-Dec time [0.1~6000.0 10.0 S O O O

05-29 |Preset Speed 6-Acc time [0.1~6000.0 10.0 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 [0.1~6000.0 100 | s 0] O O

05-32 |Preset Speed 7-Dec time [0.1~6000.0 100 | s O ) @)
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Group 05 Preset Frequency Selection

Control mode

Code Parameter Name Setting Range Default|Unit v/ | sty PM |Attribute
SLV
05-33 [Preset Speed 8-Acc time |0.1~6000.0 100 | s o) o) o)
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) @)
05-36 [Preset Speed 9-Dec time [0.1~6000.0 100 | s @) ) @)
05-37 |Preset Speed 10-Acc time [0.1~6000.0 100 | s @) ) @)
05-38 |Preset Speed 10-Dec time [0.1~6000.0 100 | s @) ) )
05-39 [Preset Speed 11-Acc time [0.1~6000.0 100 | s @) ) )
05-40 [Preset Speed 11-Dec time [0.1~6000.0 100 | s O O O
05-41 [Preset Speed 12-Acc time [0.1~6000.0 100 | s O O O
05-42 |Preset Speed 12-Dec time [0.1~6000.0 100 | s @) 0] @)
05-43 |Preset Speed 13-Acc time [0.1~6000.0 100 | s @) O )
05-44 |Preset Speed 13-Dec time [0.1~6000.0 100 | s @) ) )
05-45 |Preset Speed 14-Acc time [0.1~6000.0 100 | s O O O
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 @) 0] @)
05-48 |Preset Speed 15-Dec time [0.1~6000.0 100 | s O ) )

* ¢ 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 JAuto 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
* Frequency Setting of
06-02 0.00~599.00 00 |Hz| O @) X *1
Operation-Stage 2
06-03 | Frequency Setting of 0.00~599.00 00 |Hz| 0 | 0| x | =
Operation-Stage 3
* Frequency Setting of
06-04 0.00~599.00 00 |Hz| O O X *1
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 *]
Operation-Stage 12

06-13 | Frequency Setting of 0.00~599.00 00 |Hz| o | o | x *1
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]l x *]
Speed-Stage 4

06-21 [OPeration Time Setting of 0.0~6000.0 00 |s| o] o] x *]
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]l x *]
Speed-Stage 12

06-29 [OPeration Time Setting of 0.0~6000.0 00 |s| o o] x *]
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) ?:)?\?vard 0 - © 0 X
Speed Stage 0 D - Reverse
Operation Direction Selection of 0 : Stop

06-33 1: Forward O 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  : Stop

06-35 1: Forward R N R S
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 p : Stop

06-37 1 : Forward 0 i © ° X
Speed Stage 5 2 : Reverse
Operation Direction Selection of 0 : Stop

06-38 1 : Forward 0 i © © X
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 O
Speed Stage 8 2 : Reverse
Operation Direction Selection of 0 : Stop

06-41 1 : Forward R A O
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 A 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 i:)?\?vard 0 - o © 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 o 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 ) o 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 @) @) O
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 urrent Viode 1 0 0 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 X
Operation Current
07-20 |Speed Search Operating Current{0~100 20 % | O © X
07-21 Integra} Time of Speed 0.1~10.0 20 . 0 0 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
07-24 Dlrectlon—Det.ectlon Speed 0 : II’]V<.':1|Id 1 ) o 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 X
Coast to Stop 1 : Normal Start
i ing[0 : Start With Speed Search
07-27 Start Selection after Fault During P 0 ) X 0 X
SLV Mode 1 : Normal Start
0 : Start With Speed Search
07-28 [Start after External BaseBlock 0 - @] 0 X
1 : Normal Start
i 0 : Not Allowable to Run
07-29 RurT Command Sglectlon at the 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 ¢}
07-35 [Stop Short-Circuit Braking Time [0.00~100.00 050 | s X X ¢}
07-36 S.ho'rt—Clrcmt Braking Current 0.0~200.0 1000 | % N 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 o
Function
07-40 DC Injection Braking Time .of PM 0.00~100.00 000 | s X X 0
Motor Speed Search Function
0 : STP2 is enabled
07-45 |STP2 function selection 0 o) 0 0

1 : STP2 is disabled

* . If the maximum output frequency of motor is over 300HZ, the frequency resolution is changed to 0.1Hz
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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 | - o 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 % o 0 0
During Acceleration ND:120
i 200V : 330V~410V 385V
08-02 Stal! Prevention L.evel v 0 o 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 loverload Protection xx1xb : Hot Start of Motor Overload 0001b | - 0 o 0
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 - ) O] 0
Operation (OL1) Protection.
0 : Start in 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 ) 0 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 . 0~300 160 | % (0] (0] O
Detection
Time of Over-Torque
08-16 ) 0.0~10.0 0.1 S (0] (0] O
Detection
Limit of Stall Prevention
08-21 ) ) 1~100 50 % (0] (0] 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 . 0 - (0] (0] 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 0] @)
External Fault . .
1 : Start to Detect during Operation
0 : Disable
Motor Overheating 1 : Deceleration to Stop
08-35 . 0 - (0] (0] O
Fault Selection 2 . Coast to Stop
3 : Keep Running
PTC Input Filter Time
08-36 0.00 ~ 5.00 2.00 S (0] (0] 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 (0] (0] o]
Overheat Protection
Motor2 Acceleration HD: 150
08-40 ) 20~200 % (0] (0] X
Stall Prevention Level ND: 120
Motor2 Acceleration
08-41 . o 1~100 50 % (0] (0] X
Stall Prevention Limit
08-42 |PTC Protection Level 0.1~10.0V 0.7 V (0] 0 (0]
08-43 |PTC Restart Level 0.1~10.0V 0.3 Y 0] (@] 0]
08-44 |PTC Warning Level 0.1~10.0V 0.5 Vv O (0] (0]
Temperature Agree
08-46 | ¢ PeraUre Agr 0~254°C o |c|l o] o] o
Level
Temperature Reset
08-47| CTPeratr 0~254°C o |clo ]| oo

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] 0] O
1 : Enable
Multi-Function Input
! I, vnetion npuh 0 : Reset after Power Off
08-49 [Terminal Status of Fire . 0 (0] 0] 0]
: Reset after Terminal Removed
Mode
Multi-Function Terminalxxx0b : 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] (0] O
Source of Fire Mode
2 : A2
Motor Speed of Fire
08-52 0.00~100.00 100.00| % (0] O (0]
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 Al2 Signal
Delay Time of Fire
08-57 . 0.0~10.0 0.0 S (0] (0] O
Mode AI2 Signal Loss
0 : Keep Runnin
Selection of Fire Mode ) 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 (0] 0]

***STO function is 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 ) 1~254 1 - O O @) *3
Station Address
o 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 0 3
1 : 2 Stop Bit
0 : No Parity
09-04 |Parity Selection 1 : Even Bit 0 - o} o 0 *3
2 : Odd Bit
Communication 0 : 8 Bit Data .
09-05 ) ) ) 0 - ) @) O 3
Data Bit Selection |1 : 7 Bit Data
Communication .
09-06 ) . 0.0~255 0.0 s @) @) @) 3
Error Detection Time
0 : Deceleration to Stop By Deceleration Time 1
. 1 : Coast to Stop *
09-07 |Fault Stop Selection , o 3 - o} o 0 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 *3

[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 : AI2 given 1 - O O O
3 : Communication given
4 : 10-02 given
0 : Keypad given
10-01 PID Feedback Value Source 1 : AIl given 5 i o 0 o
Setting 2 : AI2 given
3 : Communication given
10-02 [PID Target Value 0.00~100.00 000 | % | O O O *1
xxx0b : PID Disable
xxx1b : PID Enable
xxOxb : PID Positive Characteristic
10-03 |PID Control Mode xx1xb : PID Negative Characteristic 0000b | - 0 0 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 1.00 | - @) 0 0 *1
10-06 [Integral Time (1) 0.00~100.00 1.00 | s 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 - (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 0.0~25.5 1.0 s @) @) @)
10-14 [PID Integral Limit 0.0~100.0 1000 | % | O @] @] *1
10-17 |* Start Frequency of PID Sleep 0.00~599.00 0.00 Hz O O O
10-18 Delay Time of PID Sleep 0.0~255.5 0.0 S O @] @]
10-19 Frequency of PID Waking up 0.00~599.00 0.00 Hz 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 10 - O @) @)
10-25 |PID Reversal Output Selection 0 : No Allowing Reversal Output 0 - O O O
1 : Allow Reversal Output
10-26 PID Target Acceleration/ 0.0~25.5 0.0 . 0 0 0

Deceleration Time
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Group 10 PID Parameters

Control Mode

Code Parameters Setting Range Default(Unit PM |Attribute
V/F | SLV
SLvV
10-27 |PID Feedback Display Bias -99.99~99.99 0 - 0o o} o}
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 | % | O o) 0
10-31 [Lower Limit of PID Target 0.0 ~ 100.0 00 | %| O o] 0
10-33 [Maximum Value of PID Feedback [1 ~ 10000 999 | - 0 0 0
10-34 |PID Decimal Width 0~4 1 o] o 0
0: %
1:FPM
2 : CFM
3 : SPI
4 . GPH
5: GPM
6 : IN
7 . FT
8 : /s
9 :/m
10: /h
11:°F
10-35 [PID Unit 12 : inW 0 0 0 0 *7
13 : HP
14 : m/s
15 : MPM
16 : CMM
17 : W
18 : KW
19:m
20 : °C
21 : RPM
22 : Bar
23 : Pa
24 : kPa
* Output Frequency Setting of PID
10-39) , 00.00~599.00 3000 [Hz| O | O | O
Disconnection
10-40 [oelection of PID Sleep 0 : Disable 0 oo o o
Compensation Frequency 1 : Enable
10-47 [Proportional Gain (P) of Fire Mode|0.00~10.00 1.00 ) 0 ) *1
10-48 [Integral Time (I) of Fire Mode 0.00~100.00 1.00 S O O O *1
10-49 |Differential Time (D) of Fire Mode [0.00~10.00 0.00 | s O o] o] *1
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Group 11 Auxiliary Parameters

Control Mode

Code Parameters Setting Range DefaultiUnit PM [Attribute
V/F | SLV
SLV
0 : Allow Forward and Reverse Rotation
11-00 |Direction Lock Selection |1 : Only Allow Forward Rotation 0 - 0 0 0
2 : Only Allow Reverse Rotation
. 0 : Carrier Output Frequency Tuning
11-01 |Carrier frequency * - O O O
1~16 : 1~16KHz
i 0 : Disable
11-02 Soft PWM Function 0 ) 0 0 0
Selection 1 : Soft PWM
i i 0 : Disable
11-03 IAutomatic carrier 0 i 0 X X
lowering selection 1 : Enable
11-04 [reurve TimeSettingat 1\ 5 5 020 |s| o | o | o
the Start of Acceleration
11-05 [reurve TimeSettingat 1 ) 5 5 020 |s| o | o | o
the Stop of Acceleration
11-06 [CUVeTIme Settingat |, 5, 5 o 020 |s| o | o | o
the Start of Deceleration
11-07 [reurveTimeSettingat 1, 5, 5 55 020 |s| o | o] o
the Stop of Deceleration
11-08 Jump Frequency 1 0.0~599.0 0.0 Hz O O O
11-09 Jump Frequency 2 0.0~599.0 0.0 Hz O O O
11-10 Pump Frequency 3 0.0~599.0 0.0 Hz (@] 0] (@]
11-11 Jump Frequency Width 0.00 ~ 30.00 1.0 Hz O O O
11-12 Manual Energy Saving 0~100 80 % 0 X X
Gain (V/F)
230V : 200V~400V 370
11-14 |0V Prevention Selection @) X X
400V : 400V ~800V 740
11-17 Ac?eleratlon/Deceleratlon 9.1~10.0 1 0 X X
Gain
11-18 Manual Energy Saving 0.0~599.0 00 |Hzl o X X
Frequency
11-28 Frequency Gain of Over 1200 100 % 0 X X
\Voltage Prevention 2
11-33 DC Voltage Filter Rise 0.1~10.0 01 lvdel o X X
Amount
11-34 DC Voltage Filter Fall 0.1~10.0 50 |vdel o X X *1
Amount
11-35 |[PC Voltage Filter 0.0~99.0 100 |vde| o | x | x 1
Deadband Level
11-36 Frequency gain of OV 0.000~1.000 0050 | - 0 X X *1
Prevention
11-37 Frequency limit of OV 1 0.00~599.00 500 | Hz 0 X X 1

Prevention
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Group 11 Auxiliary Parameters

Control Mode

Code Parameters Setting Range DefaultiUnit PM [Attribute
V/F | SLV
SLV
11-38 Deceleration sjcart voltage |200V: 200~400V 300 v o 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 0
11-47 |KEB Deceleration Time ~ [0.0~25.5 0.0 S 0 *1
1148 | 230V : 190~210 200V v o X «
-46 [KEB Detection L
erection teve 400V : 380~420 400V
0 : Stop Key is Disabled when the Operation
11-55 [STOP Key Selection Command. is not Provided by Operatgr. 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 * 0 X X
Oscillation
11-60 Upper Limit of Preventing 0~100 . % 0 X X
Oscillation
11-61 Time Parameter of 0-100 0 o X X
Preventing Oscillation
' . 0 : Mode 1
11-62 Selection of Preventing 1 - Mode 2 1 i 0 X X
Oscillation
2 : Mode 3
i 0 : Disable
11-63 Strong Magnetic 1 ) X 0 N
Selection 1 : Enable
11-g9 [28IN Of Preventing 0.00~200.00 500 |%| O | X | X
Oscillation 2
11.70 [JPPer Limit of Preventing ly o, 144 9 500 |[%| O | x | X
Oscillation 2
11.71 |[Ime of Preventing 0~30000 100 [ms| O | x | X
Oscillation 2
11-72 pWitch Frequency1lof ) 51 35000 3000 [Hz| O | X | X
Preventing Oscillation 2
11.73 PWitch Frequency 2of s o1 35000 5000 [Hz| o | x | x

Preventing Oscillation 2

* 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.
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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
Display Screen : *1
12-00 p y 2 : Output Voltage 00000 i o o 0
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)
PID Feedback - Di
12-01] 1 : Display .the Feedbacfk Value by the 0 0 0 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 : XxxPb (pressure) 0 0 0] 0 *6
(LED) 2 1 xxxFL (flow)
Line Speed Display 1500/ *1
12-03 0~60000 RPM ) O 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 i ) ) . 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)
LCD display is shown as below
[dqqeddqqddq 55
I— Input Terminal(S8)
Input Terminal(S7)
1 Input Termi
Status Display of mgﬁmmﬁg;
1>.05 |Pigital Input & m—h _ ol ol ol w
Output Terminal o Tamaian
(LED/LCD) O TamrapOn)
Output Terminal(R2)
Output Terminal(R1)

LED display is shown as below
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Group 12 Monitoring Parameters

Control Mode

Code Parameters Setting Range Default | Unit PM |Attribute
V/F | SLV
SLV
no input
Correspondences to input and output
HR L H R T EEE
e e e e e e
AN NIN]
DT D= i
1< <L IT' H?I'
12-11 Output Current of Display the output current of current fault - A 0] ) @) *4
Current Fault
12-12 Output Voltage of  [Display the output voltage of current i v 0 0 0 <4
Current Fault fault
12-13 Output Frequency of[Display the output frequency of current ) Hy o o o "
Current Fault fault
DC Voltage of . *
12-14 Current Fault Display the DC voltage of current fault \ ) O @) 4
Frequency .
12-15 lcommand of Display the frequency command of i Hy 0 0 0 "
current fault
Current Fault
12-16 Frequency If LED enters this parameter, it only allows i Hy 0 0 0 *4
Command monitoring frequency command.
12-17 |Output Frequency [Display the current output frequency - Hz O O O *4
12-18 |Output Current Display the current output current - A O O O *4
12-19 [Output Voltage Display the current output voltage - \Y ) O O *4
12-20 |DC Voltage (Vdc)  |Display the current DC voltage - \Y ) ) O *4
12-21 |Output Power Display the current output power - kw O O O *4
_5q |[Motor Torque . i o N
12-28 Current (iq) Display the current g-axis current % X O O 4
g [Motor Excitation . L o .
12-29 Current (Id) Display the current d-axis current % X O O 4
Display input error of the PID controller
i (PID target value - PID feedback) o N
1236 PID Input (100% corresponds to the maximum & © © © 4
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
12-38 [PID Setting controller % | o | o | o *4

(100% corresponds to the maximum

frequency set by 01-02 or 01-16)

4-41




Group 12 Monitoring Parameters

Control Mode

Code Parameters Setting Range Default | Unit PM |Attribute
V/F | SLV
SLV
Display the feedback value of the PID
i controller o *
12-39 PID Feedback (100% corresponds to the maximum 7 © © © 4
frequency set by 01-02 or 01-16)
12-41 Heatsink Display the heatsink temperature of IGBT °C 0 0 0 "
Temperature* temperature**
oooodqao
L] |_
1: Inverter ready
L 1:DJrirgim1ng
1: During zero speed
12-43 [Inverter Status 1: During speed agree o) 0] 0 *4
1: During fauit detection (minor faui)
1: During fault detection (mejor faut)
Reserved
Operation Pressure
12-74 . 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 0] O *4
0 : IP20 NFS (without functional safety)
1 : IP20 FS (with functional safet
12-83 [Type of E510s OFS (with functional safety) . -l o] o | o "4
2 : IP66 NFS (without functional safety)
3 : IP66 FS (with functional safety)

4-42




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 - - 0 0 0 ¥3%4
13-02 |Fault Record 0 - O O O *4
13-03 [FUmulative 0~23 - ||l o| o o] 3
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 ' Ve me in power 0 -]l o] o] o *1
. . 1 : Cumulative time in operation
Operation Time
0 : Parameters are read-only except 13-06 and
13-06 |Parameters Locked |, main frequency 2 - 0 @) 0
1: Reserved
2 : All Parameters are Writable
13-07 [ 2rameter Password 00,5534 00000 | - | o | 0| O
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)
R . 5 : 2 wire initialization (50Hz) (220V/415V)
13-pg [ estoreFactory g . 5 wire initialization (60Hz) (230V/400V) . o] o] o
betting 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)
13-09 Fault History 0 : No Clearing Fault History 0
Clearance Function [L: Clear Fault History
13-10 [Situation 0~9999 - - 0 0 0
13-21 LéSt Time Fault Exhibit last time fault history @] @] @]
History
Previous Two Fault - . .
13-22 Exhibit previous two fault history o] @) 0]
History
13-23 [ revious Three Fault e, it previous three fault history o| o] o
History
13-24 Prewous Four Fault Exhibit previous four fault history @) @] @)
History
Previous Five Fault - . . .
13-25( | Exhibit previous five fault history O @] @)
History
13-26 Previous Six Fault Exhibit previous six fault history - O O @)

History
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Group 13 Maintance Parameters

Control Mode

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

13-27 Pr.eV|ous Seven Fault Exhibit previous seven fault history - © O o
History

13-28 Pr'eV|ous Eight Fault Exhibit previous eight fault history - O © O
History

13-29 [ revious Nine Fault ey hibit previous nine fault history - O ¢ O
History

13-30 PITeVIOUS Ten Fault Exhibit previous ten fault history - @ O o
History

13-31 PreV|ou.s Eleven Exhibit previous eleven fault history - @) @) @)
Fault History

13-32 PreV|ou.s Twelve Exhibit previous twelve fault history - O @) 0
Fault History

13-33 Prewoqs Thirteen Exhibit previous thirteen fault history - O @) O
Fault History

13-34 Prewogs Fourteen Exhibit previous fourteen fault history - @) o )
Fault History

13-35 PreV|ou.s Fifteen Exhibit previous fifteen fault history - @) @) 0
Fault History

13-36 PreV|ou.s Sixteen Exhibit previous sixteen fault history - @) @) 0
Fault History

13-37 PreV|ou.s Seventeen Exhibit previous seventeen fault history - ) O O
Fault History

13-3g [ revious EIGteen e, ivi previous eighteen fault history - oo |oO
Fault History

13-39 Prewoqs Nineteen Exhibit previous nineteen fault history - 0 O O
Fault History

13-40 PreV|ou.s Twenty Exhibit previous twenty fault history - @) @) 0
Fault History

13-41 PreV|ou.s Twenty one Exhibit previous twenty one fault history - @) @) 0
Fault History

13-42 Previous Tw.enty Exhibit previous twenty two fault history - @) O @)
Two Fault History

13-43 Previous Twer\ty Exhibit previous twenty three fault history - O o O
Three Fault History

13-44 Previous TW(.enty Exhibit previous twenty four fault history - @) @) 0
Four Fault History

13-45 Prewogs Twenty Five Exhibit previous twenty five fault history - @) @) 0
Fault History

13-46 PreV|ou.s Twenty Six Exhibit previous twenty six fault history - o 0 o
Fault History

13-47 Previous Twenty Exhibit previous twenty seven fault history - O © O

Seven Fault History
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Group 13 Maintance Parameters

Control Mode

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

13-48 Prewous Twe.nty Exhibit previous twenty eight fault history - @) @] @]

Eight Fault History
13-49 Pr.eV|ous TW(?nty Exhibit previous twenty nine fault history - O O O

Nine Fault History
13-50 Prewogs Thirty Exhibit previous thirty fault history - O O @)

Fault History

i i 0 : Do not clear operation time

13-51 Operation Time p 0 ) 0 0 0 *1

Clearance Function

1 : Clear operation time

4-45




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 - @) @) @)
14-01 [T1 Set Value 2 (Mode 7) 0~9999 0 - (@] (0] (0]
14-02 [T2 Set Value 1 0~9999 0 - @) @) @)
14-03 [T2 Set Value 2 (Mode 7)  |0~9999 0 - @) O @)
14-04 [T3 Set Value 1 0~9999 0 - @) @) @)
14-05 [T3 Set Value 2 (Mode 7) 0~9999 0 - (0] (0] (0]
14-06 [T4 Set Value 1 0~9999 0 - @] O O
14-07 [T4 Set Value 2 (Mode 7)  |0~9999 0 - @) @) @)
14-08 [T5 Set Value 1 0~9999 0 - @) O @)
14-09 [T5 Set Value 2 (Mode 7)  |0~9999 0 - @) @] @)
14-10 [T6 Set Value 1 0~9999 0 - @) O O
14-11 [T6 Set Value 2 (Mode 7) 0~9999 0 - (0] (0] (0]
14-12 [T7 Set Value 1 0~9999 0 - @) @) @)
14-13 [T7 Set Value 2 (Mode 7)  |0~9999 0 - @) @) @)
14-14 18 Set Value 1 0~9999 0 - @) @) @)
14-15 [T8 Set Value 2 (Mode 7) 0~9999 0 - (0] (0] (0]
14-16 [C1 Set Value 0~65534 0 - @) @) @)
14-17|C2 Set Value 0~65534 0 - @) @) @)
14-18|C3 Set Value 0~65534 0 - @) @) @)
14-19|C4 Set Value 0~65534 0 - @) @) @)
14-20 [C5 Set Value 0~65534 0 - O O O
14-21|C6 Set Value 0~65534 0 - @) O O
14-22|C7 Set Value 0~65534 0 - @) @) @)
14-23 |C8 Set Value 0~65534 0 - @) @) @)
14-24 |AS1 Set Value 1 0~65534 0 - @) @) @)
14-25 |AS1 Set Value 2 0~65534 0 - @) @) @)
14-26 |AS1 Set Value 3 0~65534 0 - @) O O
14-27 |AS2 Set Value 1 0~65534 0 - @) @) @)
14-28 |AS2 Set Value 2 0~65534 0 - @) @) @)
14-29 |AS2 Set Value 3 0~65534 0 - @) @) @)
14-30 |AS3 Set Value 1 0~65534 0 - O O O
14-31 |AS3 Set Value 2 0~65534 0 - @) O @)
14-32 |AS3 Set Value 3 0~65534 0 - @) @) @)
14-33 |AS4 Set Value 1 0~65534 0 - @) @) @)
14-34 |AS4 Set Value 2 0~65534 0 - O O O
14-35 [AS4 Set Value 3 0~65534 0 - O O @)
14-36 [MD1 Set Value 1 0~65534 1 - @) @) @)
14-37 IMD1 Set Value 2 0~65534 1 - @) @) @)
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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 - O 0 O
14-39 MD2 Set Value 1 0~65534 1 - @) 0 0
14-40 MD2 Set Value 2 0~65534 1 - 0 0 0
14-41 |IMD2 Set Value 3 1~65534 1 - 0 O O
14-42 IMD3 Set Value 1 0~65534 1 - 0 @) 0
14-43 MD3 Set Value 2 0~65534 1 - 0 @) O
14-44 MD3 Set Value 3 1~65534 1 - @) 0 0
14-45 [MD4 Set Value 1 0~65534 1 - O 0 O
14-46 [MD4 Set Value 2 0~65534 1 - O O @)
14-47 MD4 Set Value 3 1~65534 1 - @) 0 0
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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 - @] O @] *4
15-05 [T3 Current Value 2 (Mode7)  |0~9999 0 - (@] (0] 0] *4
15-06 [T4 Current Value 1 0~9999 0 - 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 - @] 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 - ) O ) *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 - @] ) @] *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 - @] @) @] *4
15-24 ]AS1 Current Value 0~65534 0 - O O 0] *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

Code

Parameters

Setting Range

Default

Unit

Control Mode

PM
SLV

V/F |SLV

Attribute

16-00

Main Screen
Monitoring

5~83
when using LCD to operate, the monitored item
displays in the first line. (default: frequency command)

16

o

*1*7

16-01

Sub-Screen
Monitoring 1

5~83
when using LCD to operate, the monitored item
displays in the second line. (default: output frequency)

17

*1*7

16-02

Sub-Screen
Monitoring 2

5~83
when using LCD to operate, the monitored item
displays in the third line. (default is output current))

18

*1*7

16-03

Display Unit

0~39999

Determine the display way and unit of frequency
command

0 : Frequency display unit is 0.01Hz

1 : Frequency display unit is 0.01%

2 : Frequency display unit is RPM.

3~39 : Reserved

40~9999 :

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

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%.

*7

16-04

Engineering
Unit

: No Unit
: FPM

: CFM

: PSI

: GPH

: GPM

- IN

D FT

2 /s
:/m

2 /h

. °F

S inW

: HP
:m/s

: MPM
: CMM

O o0 NN o ot M w NN - O

[ G e g
o Ul W N R O

*7
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Group 16 LCD Function Parameters

Control Mode

Code| Parameters Setting Range Default |Unit V/E|sLv PM | Attribute
SLV
17 : W
18 : kW
19:m
20 : °C
21 : RPM
22 : Bar
23 : Pa
24 : kPa
16-05 |LCD Backlight |0~7 5 -|O|O|O *1*7
0 : Do not copy parameters
Copy Function 1 : Read inverter parameters and save
16-07 , them to the operator. 0 - lolo|o *7
Selection 2 : Write the operator parameters to inverter.
3 : Compare parameters of inverter and operator.
. 0 : Do not allow to read inverter parameters
Selection of
16-08 |Allowing or save them t.o the operator. 0 lololo *7
) 1 : Allow to read inverter parameters
Reading and save to the operator.
Selection of . . .
16-09 [Operator : K(.eep operating when LCD operat.or 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 SLV
SLV
0 : Rotation Auto-tuning
1 : Static Auto-tuning
2 : Stator Resistance Measurement
. 3 : Reserved .
ol i o] o]
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 O 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 )
17-08 |Motor no-load Voltage P00V 50~240 KVA \Y @) @) 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 o 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 0 X
Leakage Inductance
17-13 |Motor Slip Frequency ~ [0.10~20.00 KVA Hz X 0 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 - @) O 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 O 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 ) X
18-06 [FOC Gain 0.00~2.00 0.1 - X 6] 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 (@] (@] *1
20-01 |ASR Integral Time 1 0.001~10.000 - s X @) O *1
20-02 |ASR Gain 2 0.00~250.00 - - X (0] (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]
0 : PI speed control will be enabled
i | oo for
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 *1
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 Peed 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 *1
Gain at Low Speed
20-18 Torque Cf)mpensatlon 10~10 0 % X 0 X -
Gain at High Speed
20-33 [Petection Levelat 1y, 5 10 x | o | o ol
Constant Speed
Compensation Gain of
20-34 i 0~25600 0 X @) @) *1
Derating
Compensation Time of
20-35 i 0~30000 100 | ms X @) 0 *1
Derating
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Group 21 Torque And Position Control Parameters

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

21-05 |Positive Torque Limit 0~300 150 % X @) *1
21-06 [Negative Torque Limit 0~300 150 % X *1
21-07 Forward Regeneratlve 0-~300 150 % X 0 o -

Torque Limit
21-08 Reversal .Re.generatwe 0~300 150 % X 0 o *1

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 (@]
22-02 |PM Motor Rated Current [25%~200% inverter rated current KVA A X X 0]
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 ;640 1500 [RPM| X | x | ©
Rotation Speed
22-06 | M Motor Rated 4.8~599.0 750 | Hz | x | x | O
Frequency
PM Motor Type 0: SPM
22-07| " "oOr VP 0 - x| x|o
Selection 1. IPM
22-10 |PM SLV Start Current 20% ~ 200% Motor Rated Current 50 % X X O
22-11 [/F Mode Start Frequency |, 5 00 | % | x| x]|o
Switching Point
22-14 \rMature Resistance of 1, 51 30 9o 1000 | o | x| x| o
PM Motor
22-15 |P-@XisInductance of PM , ) 30 09 1000 [mH| x | x | o
Motor
22-16 [ s Inductance o PM g o1 _ 300 09 1000 | mH | X | x | ©
Motor
22-18 [Flux-Weakening Limit 0~120 90 % X X )
0 : PM Motor Tuning is not Active.
1 : Parameter Auto-tune Mode 1
22-21 i 0 - X X 0
PM Motor Tuning 2 : Parameter Auto-tune Mode 2
3 : Rotation Auto-tuning
0 : None
1 : Static Magnetic Alignment Fault
5 : Loop Adjustment is Time Out
22-22 Faul‘t History of PM Motorl7 : Other Errors of Motor Tuning 0 ) X X 0 *4
Tuning 9 : Current Abnormity Occurs when
Loop Adjustment
11 : Stator Resistance Measurement
Timeout
22-23 |PMSLV acceleration time [0.1~10.0 1.0 Sec | X X o)
0 : Upon the angle before
Detection Mode stopping
22-25 [Selection of Initial 1 : Detection Mode 1 2 - X X 0]
Magnetic Pole 2 : Detection Mode 2
3 : Detection Mode 3
High speed control ratio 0: Low Speed O.pen Loop Control
1: Low Speed High Frequency
22-26 [enable . 0 - X X 0]
Estimate Control
(For PMSLV) 2: Full Closed Loop Control
Voltage Command of ~
20.07[ 9 >~120 0 | % | x| x| o

Mode 2

(22-25=2 or 22-26=1 is enabled)
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Group 22 PM Motor Parameters

Control Mode

Code Parameters Setting Range Default | Unit PM |Attribute
V/F | SLV
SLV
29_28 |Divider Ratio of Mode 2 0-~8 2 - X X o)
: (22-25=2 or 22-26=1 is enabled)
Flux-weakening Voltage
29.299 o 80~110 (related to parameter 22-18) 100 % X X 0]
Command Restriction
0: Disabled
. 1:Mode 1 X " o
22-32 [MTPA Selection - Mode 2 0
3: Mode 3
22-33 [MTPA Gain 0~400% 200 % X X 0
22.34 [[PM Estimator Gain 1~300.0 180 X X (0]
Open and closed loop
22-38 [switching point 1.0~40.0 5.0 % | X X O
frequency width (%)
52.39 F.’rel|m|nary DC injection 9~20.00 010 | sec| x X o
time
High frequency angle
22-40( = 0.01~1.00 0.01 X | X | O
finding time
0: Decelerate or stop below 22-11
and brake directly
22-41PM stop method 1: Decelerate or stop below 22-11 0 X X ©
and open loop stop
5042 Fu-IIy closed loop control 64~8192 100 X X o
gain Ka
Fully closed loop control
22-43| 64~8192 2000 X X o
gain Kb
Fully closed loop control
22-44 |gain speed low pass 1~256 4 - X X O
filter
50_45 Fully closed loop control 0.01~10.00 0.70 X X 0

magnetic flux
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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 -1O | X | X
3: Compressor
Setting of Single & O Single Pump
Multiole P d 1: Master
23-p1[WHPIE FUMPS and ). ¢\ 0ve 1 0o | -lolx]| x
Master & Slave
Machines 3: Slave 2
4: Slave 3
23-gp[OPeration Pressure )1y 650,00 200 |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 -] 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 g4 05 |psijo| x| x
Constant Pressure
23-10['6€P Frequency of ) o) 99 00 3000 |Hz| O | x| X
Constant Pressure
23-11'eep Time of Constantly ) -cc 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
23-14ptoP Timeof High 1y ) 019 200 |[sec| 0| x| x
Pressure
- %/P
23-15Minimum Pressure iy 54 650,00 s |lol| x| x
Limit SI
23-16Vaming Time of Low 1 5 215 4 00 |Sec| O | x| X
Pressure
23-17[aultStopTime 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/F|SLV
SLv
23-1g[1/me 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
23-23 Direction of Wajter 0: Upward Detectlon. 1 1ol x| x
Pressure Detection 1: Downward Detection
23-24[3ange of Water 0.00 ~ 65.00 01 |[PSI|O| X | X
Pressure Detection
23-gsferodofWater 5 5000 300 [sec| 0| 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 =y o1 650,00 05 |psi|o| 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 44 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
Selecti fL 0: Disable
23-78[2%1eCtioN OT L0s5 1: Loss Pressure Warning 0 00| O
Pressure Detection
2: Low Pressure Error

4-59




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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The maximum The maximum
Initial value of | Initial value of | Initial value of | Factory setting | value of 11-01in | 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 :
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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.
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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
s
I =rues;
! I LD I o EECR v Tz of S
VR ol ol =l O (e ] e
[T IR TIPS

| T 'S :

Cina 'l FF

OFF
L¥. Lpche

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).

4-63



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 :
(\)/2;32 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
5 SLv Sensorless Vector Control without |require higher precision speed control
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)

>
>

2)

3)

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.

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.

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 (keep pressing for 3 seconds) 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.

> Set00-04= [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 O 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.

] 2-wire operation

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

selection) to 1.

Figure 4.3.1 wiring example of 2-wire

B 3-wire operation
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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.
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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

(3] : External AI2 Analog Signal Input

[4] : External Up/Down Frequency Control
[5] : Communication Setting Frequency
[6] : Reserved

[7] : PulseInput

Range

(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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Figure 4.3.4 Analog input as main frequency reference command

Note :

1.

4

(5)

(6)

When analog current input signal connectes to Al2, 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

- Seral palse fpul
: al rasislarce @ L84 K,

L Onlerral resislarce K
specifications
e Tpul Loyl - 001G 0050

G*J‘C HighIrpaat Level - <0 tc 145
1o i Doy cecle : (3N AOT A0S 1o S

Fi e Topaal Frocquenesy Ko - S0t 2o KHz

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

Range (0] : Main frequency

[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
(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 (0.01-599.00] 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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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
25~40HP 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 Tacccl(00-14) Tdec1(00-15)
1 Taccc2(00-16) | Tdec2(00-17)
0:OFF 1:0N
_____________ |y
KAk
. i
03I e
Fraqlaty ! kI !
| | [Fy A |
[} [} Kk
| HH |
\{_ Hk: |
! ! . -l
A ! i :
| |
| |
Dkt Inpul ' '
lar rinsl 55
NTCRTSENTIY R

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
AcceIeraSt;T:C/tliDoerfeleratlo Accel.eration Dece!eration
(Set 03-00 to 03-05 = 10) Time Time

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.
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Refer to parameter group 3.

00- 26 Emergency stop time
Range [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

A
Forangsen i sEleg L3k LH

Larrnre > | rre;

mo =14y 4

MRun Lih

Larirars > 1 e

A
LI ) > | rri:

(W | FIHIT <« ETCmzICH A

dosnerlar b T

Figure 4.3.9 Emergency stop example

00- 27 HD/ND Mode
[0] : HD (Heavy Duty / Constant Torque)

R .
ange [1] :ND (Normal Duty / Variable Torque)
> Theinverter 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
pacity 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
Range [1] : Simplified Chinese

[2] : Traditional Chinese
[3] : Turkish

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
[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

Range

[0] : Lower Frequency of PID Sleep Mode
[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 [0O~FF]

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

» There are three ways to set V/F curve :

(1) 01-00 =0toE : Choose any of the 15 predefined curves (0 to E)

(2) 01-00 =0F : Use 01-02~01-09 and 01-12~01-13, with voltage limit

(3) 01-00 = FF : Use 01-02~01-09 and 01-12~01-13, without voltage limit.
Refer to the following figure :

Oulpu.
A v lge
Zalng IR LLabped v'alrrca Lok Caree
(ihe woltage limit of 1L
ainy clAass 15 hvnod --es]
By
Culpu.

L ooy AT Frequency

dll

pira nutpub tranuAny in 1R may, wallage)

» 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 A e
0 £ Starting | 8
ai Torque "
50Hz F 50Hz ) L W
Lt High Jats
(50Hz o \ ) o
TR "v Starting 9 L TELE =i, HZ
) Default S i
I . o Torque
Q setting) ©
5
2 1 2
© ©
Q . & Low -
é 60Hz F e 2 Starti A g
o artin
€0 Saturation | (60Hz N T T J -
© orque -
Default 60Hz 9 .
Hz setting.) A - o
el : SHT
50Hz - FrET High T LS
: 2 Starting B
Saturation
Torque
: I:-. g 75- oA :-
o 3
= > '&
72Hz 3 T o 90Hz C
el S ¢ |
i 2 g -
o b ca gt 8 g z =g
3 Variable = 2ot N
2 T 1 4 ! 0 “
= orque
2 |50 a : ©)
% 120Hz D
$ | HZ | variable " ™ 135l
° Torque 2 ) ™ ¥ 0153 525 (H2)
(]
e
2 Variable
© 6 Fa r-
> Torque 3 b o t
60 1 I
u 180Hz E
Hz Variable ) * [ -
7 o " .
Torque 4 Vv a Hi I s ; T e
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Table4.3.4 3 -30HP V/F curve selection (200V)
Type | Specification 01-00 V/F curve Type | Specification |01-00 V/F curve
Low
0 7 Starting | 8 4
Torque .
50Hz F = 50Hz | .
: High R S
(50Hz | i Starti 9 S
gl S artin il
S Default | =7~ L 9 Y Rz
= . o Torque
RS, setting) ©
: 1 g
© F > Low
o 60Hz e pa '
) , (60Hz o Starting| A
Q Saturation T
Default I Torque
60Hz . 60Hz
setting.)
-l TR
R . High
S50Hz - CHIR R DY g.
) 2 Starting B
Saturation
Torque
Fi. L
72Hz 3 = 90Hz C
2 £ S .
% b L, 3 L/
S Variable A acf o : %
< o
v Torque 1 o L
$ |50Hz . £ 120Hz D
o Variable H —— ¢ S -
o 5 i = o) wl
Y Torque 2 : ¥ e o e P
o) o E m.-
2 Variable ¢ g g b 2
©
> Torque 3 5 L
60Hz . Y 180Hz E
Variable . 1// - .
Torque 4 i Bl e P L
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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 i Starting| 8 s £
Torque =
I Ir, .
50Hz F 50Hz _ )
High 1 fr | IE;
(50Hz | "HE Start 9 ez
Nl ; - artin
S Default ToTes i S J W AEE ol [
= o Torque
S setting) ke
o
8 1 2
© F " 3 Low -
o 60Hz L v I L
3 | (60Hz | ™ 5 Starting| A =4
U] Saturation T .
Default Iz Torque [z}
60Hz . 60Hz .
setting) (T - 15
12t feeeeny I1:,IF: 15
50H b High 53F
z E— [k T H
. 2 t W Starting| B ! 2
Saturation
Torque
e i
K I~
72Hz 3 90Hz C
QLR S %\ LR S
f_,i o e S T H
T ks
9] Variable x
o 4 v ¢
o Torque 1 2 ¢
< |50Hz . g 120Hz D i
=i Variable 5
g 5 '.'"‘(. " oL % “ """
,; Torque 2 Lro £ 2 N4 S
riis Variable 6 IS
< Torque 3 ¢ t
S
60Hz - 180Hz E "
Variable - b
Torque 4 P - it
ey Tt
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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 t Starting 8 I
Torque .
S0Hz F 50Hz ' .
ngh |:; ...... B "
(50Hz . ) L o
5 g Starting 9 gl
2 Default =l L oET W
g . 5 Torque
= setting) ©
o
= 1 2
° F i > Low
e 60Hz = ph . e
5 : (60Hz 2 Starting A =-
© Saturation = T _
Default Torque ur
60Hz . . 60Hz . g
setting) 1l o 1 :
LR R :
EE L Low gl -
50Hz - Cr
: 2 Starting B
Saturation
Torque
72Hz 3 90Hz C
— 1: .....
:—j é b = gy
4 -]
= = ©
% Variable 4 e éﬁ.i " \
@ Torque 1 - @
v o n,
o |50Hz : S S 120Hz D
= Variable -z C _
S 5 25 - kD q;) |a-: ...... :
= Torque 2 5 ._; (. .
Q 1
2 : :
5 Variable it 7 I
> 6 5 z 2
Torque 3 O
. IE
60Hz e 3 180Hz E
Variable 7 : o .h-_:-: .....
Torque 4 = -

4-78




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 Starting 8
Torque o
50Hz F 50Hz _ -
. High -
(50Hz A Starti 9
- N ™ artin ™
.5 Default N 5 g P
= . o Torque
Q setting ) ©
& 1 2
@© =
© F 3 Low
L 60Hz o 2 . -
@ _ (60Hz o Starting A 1
O Saturation T
Default [ Torque IC.
60Hz . 60Hz .
setting) s
1y VAR A
50Hz E = R Low - - g
_ 2 Starting B
Saturation
Torque
Ha
Y S
K. I
72Hz 3 S 90Hz C
= O
@ =1 3 [ | .
2 o4 w | B
ol - T L wa
© , <
© Variable > - 2
< 4 o
% Torque 1 9 1}
S | 50Hz ] 5 120Hz D
o Variable 2 )
o 5 o) NV
s Torque 2 = | 2 = SR
QO R I- [ u
. Variable A 8 bel 2
© 6 2
> Torque 3 o I
60Hz _ o 180Hz E y
Variable ; o
Torque 4 T I tr i
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Table 4.3.8 40HP and above V/F curve selection (220V)

Type| Specification 01-00 V/F curve Specification | 01-00 V/F curve
Low o
0 Starting 8 (3
o Torque v/
50Hz F _ 50Hz i .
% High o -
(50Hz | = Starti 9
* artin
_S Default %)_ 9
= ] 2 Torque
%_ setting ©
o 1 2
© F = Low
o 60Hz 2 .
o) . (60Hz o Starting A :
O Saturation T
Default 2 Torque =
60Hz setting) 60Hz| | | | Ty
,,,,,, / Tk,
Low -
50Hz o : , e
. 2 Starting B
Saturation
Torque
[ - [
O 72Hz 3 5 90Hz C
2 N s L
c e 3 T 1w
46 - % = -ia
@© .
P Variable g @
c 4 o
v Torque 1 o "
L | 50Hz ) . v 120Hz D
o Variable . kL |-1 S N (R
E Torque 2 e 3 i it
Q Variable 6 : IS ¥ 2
3 Torque 3 % i
60Hz . . O 180Hz E
Variable N
7 N 2 e N R
Torque 4 ' — e L




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
yp P
- Low
: (]
0 A o Starting 8 -
roo 2 Torque ..
U’ -
50Hz F . .£ | 50Hz ]
% T High N
(50Hz | *L e Starti 9 14
c artin M -
2 Default o) 9 o “:
© . T Torque
= setting)
o
(_%- 1
g F Low
3 o0Rz (60H oy Starti A Laf”
() z artin -
O Saturation g
Default @ Torque =
60Hz , 60Hz el
setting) ssly” 01 W
834¢" | =
50Hz %53 50 60 (2 Low S ry gL
: 2 Starting B
Saturation
Torque
V) -.
230 wl
@
72Hz 3 90Hz C
16,5 ’GC)‘ rby
9] L/ -
s * 153 60 72 (H2) g = g
= ) o S )
L Variable H = 200
® 4 >
s Torque 1 - S o)
S | 50Hz =) 120Hz D
() Varlable 1 " 49 15.5 boremey
=) 5 mal = I
g Torque 2 g e q;') 07538 60125 (H2)
© o)
o . e
% Variable 6 __I-'-' % 230<V) N
5 Torque 3 2
C
> - o (E)
60Hz N O 180Hz E
Variable L:- - 16.5 |-sg
7 G 83t |
Torque 4 B . 0153 60 185 (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
(]
0 - o Starting 8 e
2 Torque
.. o (L
50Hz F = £ |50Hz . -
- S ngh /i .
(50Hz | ZZ A v Starti 9 -1
T E artin i L™
.5 Default 'Em J . B
= . T Torque
kS, setting)
o
Q 1
©
© F Low
B 60Hz w .
) i (60Hz Starting A
O Saturation
Default 2 Torque
60Hz . 60Hz
setting )
15l r_i-
'.=: - i e LOW |
50Hz £F R ' s
. 2 Starting B
Saturation
Torque
- ;_-_q".'
H i
72Hz 3 S 90Hz C
U O
= o > 1A
= CEE . e il H
% iz AL é cHE e
g Variable 230(\/) % ¢
N 4 o
% Torque 1 S w
S | 50Hz ] - 120Hz D
o Variable o —) 2 -
@) 5 49,3»: ~~~~~~~~~~~~~ G 3 Ay
= Torque 2 R w| o I -
i) E 5 50 4|_, -t oaee.
fr‘é Variable 6 it § . @
= Torque 3 S i’
60Hz , o 180Hz E )
Variable 7 - el
Torque 4 " - Bl e i
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Table 4.3.11

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

Type| Specification 01-00 V/F curve Type | Specification | 01-00 V/F curve
. Low
(]
0 o Starting 8 -
o 2 Torque i
" o "
50Hz F ) £ |50Hz ) -
NV & High ¥
(50Hz | "t x| & Starti 9
artin K
IS Default ) % T
= , T Torque
kY] setting)
o
Q 1
©
© F Low
o 60Hz .
o) . (60Hz Starting A :
O Saturation
Default el Torque ¥
60Hz setting ) 60Hz) | 53
N R
vl - Low o
50Hz o B iR . e
. 2 Starting B
Saturation
Torque
[ - [
O 72Hz 3 5 90Hz C
= il 5 ol
5 t_ - 8 =_ .
S Variable e @
c 4 o
v Torque 1 o "
$ |50Hz ) . bl 120Hz D
o Variable . kL |-1 g el
E Torque 2 by ‘/ -, |8_ s fit
8 Variable . : IS
3 Torque 3 % i
60Hz . . O 180Hz E
Variable P .
7 Y " : ......
Torque 4 B I T e
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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
- Low
= v
0 & o Starting 8 it
- 2 Torque .
50Hz F . g 50Hz ) - .
o < High R 2
(50Hz | ™ el & Start 5
c artin gil: .
S Default S % S "
© . T Torque
2 setting)
o
§- 1
S F - Low
c 60Hz (6OH e Starti A oy
@ z artin
O Saturation ) J
Default = Torque
60Hz , 60Hz :
setting ) L - W
) ) Low s
50Hz S R ‘ ;o
: 2 Starting B
Saturation
Torque
72Hz 3 90Hz C yan
o Y E Y
B Wy k] S = g
q:_) Vi 1 bl o 8 )
_,g ariaple 4 Y] % u
_(E Torque 1 ] ‘é’_ i
50Hz - = 120Hz D
b Variable " . e
> > o o
5 Torque 2 Eh T gt % -1": x T
= &
e} Variable = . )
g 6 -1 _'(E «
S Torque 3 . g
60Hz ~ 180Hz E
Variable . o - e
Torque 4 - B T L
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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
- Low
- v .
0 = o Starting 8 e
. 2 Torque
= o .
50Hz F - .£ | 50Hz ) -
.-'~ E H|gh /i L
( SOHZ T 5= = a St t 9
artin ix L
.5 Default 'Em J . B
= ) T Torque
RS setting)
o
Q 1
©
© F Low
o 60Hz ok .
3] ) (60Hz | - Starting A
O Saturation
Default (g Torque IE,
60Hz setting) o 60Hz vizbr s W
TS B
i i Low Fjias sriz
50Hz I R ' o -
, 2 Starting B
Saturation
Torque
L s
[0y I
72Hz 3 S 90Hz C
O
2 el = ey
CI:) E-.lgz T 8 o ey
] 24 it ot e
g Variable 330(\/) % B R
< 4 o
P Torque 1 g I,
S | 50Hz ] - 120Hz D
o Variable o —_) g ",
o 5 6,51 ) % L
';) Torque 2 s > () o . R —
o) , IS .,,_
.© Variable ) 8 ::
< 6 ©
> Torque 3 o I
60Hz . o 180Hz E
Variable Y .
7 o { = AV
Torque 4 I':i. 5] T : T Hs
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Table 4.3.14 40HP and above V/F curve selection (380V)

Type| Specification 01-00 V/F curve Type | Specification | 01-00 V/F curve
Low
0 Starting 8 o
Tl Torque 7 ¥
50Hz F , 50Hz ) .
uWZ High -
(50Hz | " ] i
c - *o Starting 9
o Default =)
= ' o Torque
Q setting) ©
& 1 2
@© =
© F = Low
o 60Hz o 2 _
o i (60Hz | o Starting A =S
O Saturation T
Default (g Torque IE,
60Hz setting) o 60Hz sy W
L | i 4
50Hz . m 3 :; 7 LOYV 2F wi
, 2 Starting B
Saturation
Torque
Fi - 2
o 72Hz 3 S 90Hz C
ﬁ e S g Y
= -;.: 5 e 8 - \
% = = L 4 LE oA
S Variable 0 2
< 4 o
v Torque 1 o 0
g | 50Hz - . + 120Hz D
o Variable : P — g < el
% Torque 2 ‘/ -, 3 s oo i
- Variable 6 : IS +
S Torque 3 g iy
60Hz o 180Hz E
Variable ; 3 |
Torque 4 : -, b L w
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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
0 an} Starting | 8 i
- Torque .
50Hz F . 50Hz , .
|V High -
(50Hz s Ol ) Starti 9 s
5 artin ; .
S Default o J T S
© . 5 Torque
= setting) 2
g 1 g
© ©
s F - A Low
2 60Hz < . i
7] ) (60Hz =) Starting A
O Saturation T
Default © Torque
60Hz , 60Hz
setting ) .
LT
wil N Low
50Hz e R ,
. 2 Starting B
Saturation
Torque
1.:'.' *..:.'-C
72Hz 3 90Hz C )
L E et e
_,% s - o B = CRTEERE
'% bl - 2 x
E Variable 4 Iy & N “
_‘E Torque 1 ] Sé)_ o
50Hz . = 120Hz D
é Variable : i . L N
o 24, o AV
£ Torque 2 A H % LU= 7L
L o
] S -
e Variable = c : 2
2 6 " 8 - €
S Torque 3 %
60Hz i: “ 180Hz E
Variable ; : - ozl
Torque 4 Eas i g T ik
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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
- Low
- o .
0 " E, Starting 8
L 2 Torque
- o "
50Hz F " £ |50Hz . . -
PR @ High i B
( 50Hz -t Fat a Starti 9 PHe !
artin T e 'S
S Default 5 9 : TEEE ST
I . T Torque
R setting)
o
o 1
©
© F Low
L 60Hz o )
o) _ (60Hz | Starting A L
O Saturation
Default (g Torque IE,
60z setting) a 60Hz w0
. /1 i A
Lind ", Low i -
50Hz = L ' o S
. 2 Starting B
Saturation
Torque
‘-\.....- .I.:-.
[ty i
72Hz 3 S 90Hz C
O
-E ELE ey g L
= AN . 8 . !:i--
% YoE RN 4 SN w
g Variable 40()(V) % A1 2
% Torque 1 9 w
S | 50Hz ] - 120Hz D
o Variable O g
o 5 e 0 3 e
';) Torque 2 e T | s S ——
o) ] = € Y
.© Variable I < o »
© 6 @
> Torque 3 o I
60Hz . o 180Hz E
Variable = cen b
7 27l P .
Torque 4 S0 = oo A -
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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 = Starting 8
e Torque
50Hz F . 50Hz )
v High
(50Hz b - i
c o "o Starting 9
.0 Default =]
= ] ey Torque
Q setting) ©
& 1 3
@© =
© F = Low
o 60Hz " 2 _ i
o , (60Hz | ™ o Starting A a1
U] Saturation T
Default (vl Torque =
60Hz setting) 60Hz Ny (L)
ezl IR R
gt . Low ol —_—
50Hz e R _ R
) 2 Starting B
Saturation
Torque
-J.-a:h: -
(53 - .
o 72Hz 3 ) 90Hz C
@ 2l g = ol
.G:) El _. 8 I .
g :. r ri o LTEs ik
P Variable . g . ?
< 4 o
o Torque 1 S 0
Y | 50Hz : ) e 120Hz D
o Variable : e B g g ezl
% Torque 2 ‘/ -, |8. LS g
% Variable 2 s sk X
5 6 i
> Torque 3 5 IL
60Hz N o 180Hz E
Variable T B v n
7 o L i
Torque 4 : : -, P =
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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
0 f Starting 8 L
- Torque
50Hz F , 50Hz ) ..
Ny ngh H ::1 """ {
(50Hz T LY . AR
c N - o Starting 9 i
2 Default o Tt
© . 5 Torque
L setting) —
o
o 1 2
© ©
o F B} & Low
o 60Hz : p _
Q ) (60Hz i) Starting A
O Saturation ) T
Default = Torque
60Hz _ 60Hz
setting ) .
N4 i Low
50Hz LI sreT R .
: 2 Starting B
Saturation
Torque
72Hz 3 90Hz C )
é ™ T IF § it !
= ; - 2 =
% Variable 4 s & o %
_(E Torque 1 ] ‘é)_ o
50Hz = 120Hz D
b Variable ? u. L8
2 5 - qL_) e :
o Torque 2 A L 2 L/
@) = o H o) L ™
= o
Q . - .
o) Variable c K ,
8 6 2 = ¢
g Torque 3 é
60Hz 2 g 180Hz E
Variable ; B - el
Torque 4 Et T i
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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
Low
0 'y Starting | 8 -
. Torque "
50Hz F b 50Hz . . -
il High w7 -
(SOHZ -Ier = Starti 9 prindd
- artin . tege S,
.5 Default %)_ J o -
= ] ey Torque
Q setting) ©
o
2 L £
© F = Low
o 60Hz E A _
3] ) (60Hz | °k o Starting A -
U] Saturation T
Default (g Torque IE,
60Hz setting) o 60Hz R 1,
-‘-\:.l: ...... ’ l _,lr_ "_': """
Al ) Low Fja o
50Hz I AR ' T s
) 2 Starting B
Saturation
Torque
o '":
[ty Iz
72Hz 3 S 90Hz C
3 g
k73 FL . S Erys
= S ve | © ol
% -tr L HL é - i H
g Variable 415(V) % b *
< 4 o
% Torque 1 g 1}
S | 50Hz ] - 120Hz D
o Variable 108.8]-rr q;" .
) 5 = £ o) T
'; Torque 2 e g | A S~
8 Variable 1= 8 e ¢
© 6 2
> Torque 3 o i
60Hz o 180Hz E
Variable - Y el
Torque 4 : - o L o ]
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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 i
0 =1 Starting 8 B
e Torque W ¥
50Hz F . 50Hz . -
3 High -
(50Hz i-f T ]
c o "o Starting 9
.0 Default =1
= ) ey Torque
Q setting ) S
o
2 L £
© F = Low
o 60Hz i 2 )
o _ (60Hz | & o Starting A o
U] Saturation T
Default (] Torque IE,
60Hz Setting ) 60Hz Lot 15
T gy g e
it o Low i .
50Hz mE TP ) = Wi
, 2 Starting B
Saturation
Torque
e au ke
(53 - .
o 72Hz 3 ) 90Hz C
5 B = 4
g i m— b L
% Variable el g 21z 4 ?
< 4 o
o Torque 1 S i
Y | 50Hz : ) T 120Hz D
o Variable Y e .
(@) 5 ."._.'. 1/ H % _':| i
= Torque 2 s x| & Lo .
% Variable s § e ?
S 6 0
> Torque 3 5 L
60Hz N o 180Hz E
Variable ) B .
7| Ve
Torque 4 Lok : = Tt < L

4-92




Table 4.3.21

1 - 2HP V/F curve selection (440V)

Type| Specification 01-00 V/F curve Type | Specification |01-00 V/F curve
Low
0 .} Starting | 8 Wi
- - Torque
50Hz F . 50Hz . .
e High LA
(50Hz | "H= Sl I Starti 9 ret
c artin NI -
S Default o ? T S
© . 5 Torque
L setting) —
o
o 1 2
© ©
o F & Low
2 60Hz < .
Q ) (60Hz i) Starting A
O Saturation ) T
Default = Torque
60Hz . 60Hz
setting ) _
zl . Low
50Hz S el )
: 2 Starting B
Saturation
Torque
72Hz 3 90Hz C yaul
é o o 'E § " = .- z
g= , - S
% Variable 4 . & . gg
_(E Torque 1 ] ‘é)_ o
50Hz : = 120Hz D
% Variable = a, o
3 5|4 5 i
S Torque 2 - w2 T o
= o
(] [
o Variable = c i )
g 6 I _'(E - «
g Torque 3 é
60Hz i _ g 180Hz E
Variable . -
Torque 4 B i a8 e ek
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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 Starting | 8 |
. Torque "
50Hz F Ll 50Hz . . -
2 High N -
(50Hz R = e Starti 9 it
N artin s S,
.5 Default %)_ 9 . -
= ) 2 Torque
Q setting) ©
o
= 1 g
© F = Low
o 60Hz A .
(0] . (60Hz o Starting A a
O Saturation T
Default (g Torque IE,
60Hz Setting ) o 60Hz Ty 15
iy VoM Ak
A . Low gt L
50Hz I AR ' T s
, 2 Starting B
Saturation
Torque
-1.“': - |:-'.
i I
72Hz 3 S 90Hz C
U O
-m [ == 1 > oy
= uil e © |/
% tE - e é e it i
S Variable wol 3 ! ¥
e 4 o
P Torque 1 g 1]
S | 50Hz ] - 120Hz D
o Variable 10} q;" "
S 5 g 3 oV
'S Torque 2 e | O S~
8 Variable I 8 M. #
© 6 2
> Torque 3 o [y
60Hz . © 180Hz E
Variable - [ —— -
Torque 4 , P S cont
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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 “f Starting 8 2
ey Torque
50Hz F . 50Hz )
High
(50Hz e T, .
c o *o Starting 9
.9 Default =
= ] 2 Torque
© setting ) ©
& 1 2
© =
© F 3 Low
o 60Hz 2 ,
O . (60Hz | “* o Starting A =
U] Saturation T
Default (v} Torque IE,
60Hz setting) 60Hz 4 1
o . i 1217
it o Low jiins -y
SOHZ L L e . - Wi
. 2 Starting B
Saturation
Torque
--J.:I .
¥ — I
O 72Hz 3 o 90Hz C
g e S e
.5 : ] 8 V4 .
& e I
5 Variable au4.f g S = 2
< 4 o
O Torque 1 o [
S | 50Hz : - ju 120Hz D
o Variable c = k a g .
E Torque 2 ‘/ . |8. o 2
- Variable ¢ i IS .y 3
S Torque 3 % i
60Hz N O 180Hz E
Variable o N— L
7 "'? .............. Itr_ _ ......
Torque 4 : T JH= B
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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 | Starting | 8 | &
- Torque -
50Hz F y 50Hz . .
S High N
(50Hz e O *o Starti 9 ri
5 artin ST .
2 Default 2 9 Frer P
S . 5 Torque
= setting) 2
o
= 1 2
© ©
5 F - & Low
e 60Hz - A _
Y , (60Hz =) Starting A
O Saturation ) T
Default = Torque
60Hz _ 60Hz
setting) -
:’:'-.: ..... ) Low
50Hz S frel R .
: 2 Starting B
Saturation
Torque
72Hz 3 90Hz C )
é " x IF § L =g i
= ; - o =
% Variable 4 e é oAl &,
_(C; Torque 1 ] %)_ .
50Hz : = 120Hz D
b Variable o u. L8
> o 5 | e 5 =
é Torque i 3 e 2 b e
e &
o Variable e . “
.8 6 1 8 . 2
c;c Torque 3 _ g
60Hz i — © 180Hz E
Variable ; ' N P
Torque 4 Bl B At ": o _ L
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Table 4.3.25

3 - 30HP V/F curve selection (460V)

Type| Specification 01-00 V/F curve Type | Specification |01-00 V/F curve
Low
0 ! Starting | 8 e
. Torque o
50Hz F . 50Hz . -
A High e
(50Hz R = Starti 9
. artin P
.5 Default %)_ 9 i
+ ] 2 Torque
%_ setting ) ©
= 1 g
© F = Low
Q 60Hz o 2 .
] _ (60Hz | “* o Starting A
O Saturation T
Default [y Torque I,
60Hz setting ) - 60Hz| | | Ll "
O . y 1 _,IF_
L - Low L =MD
50Hz = L . O P
. 2 Starting B
Saturation
Torque
(o) I
72Hz 3 S 90Hz C
B O
-l; e S > | 0 | ==l
= u i ©
% U . i é ] w12 H
% Variable N v >
< 4 o
P Torque 1 g I,
S | 50Hz ] - 120Hz D
o Variable , 2
o 5 s P o |
'S Torque 2 S ——w | o S —
o) ] o € Y
8 Variable % 8 :.*
© 6 2
> Torque 3 o [
60Hz o 180Hz E
Variable . : N
Torque 4 — ; e
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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
0 . Starting 8 W
e Torque | | = ¥
50Hz F .. 50Hz i
v High R
(50Hz | ‘it o :
c o ) Starting 9
Ks) Default =
= ) 2 Torque
9 setting ) S
o
o 1 g
© F 2 Low
o 60Hz L 2 )
@ . (60Hz | o Starting A *
0] Saturation T
Default (e} Torque IE,
60Hz setting ) 60Hz by
il TR R Wy
Sl s Low it rt
50Hz - P _ L ad
. 2 Starting B
Saturation
Torque
IJ.J.:I
(53 - .
o 72Hz 3 5 90Hz C
& : : rg
g ' 0 @ v
g ik L —
S Variable . g ¥
< 4 o
o Torque 1 S i
Y | 50Hz : ) e 120Hz D
o Variable : dp e B g 2 Loy
% Torque 2 ‘/ =3 |8. s 2
% Variable e § @
& 6 2
> Torque 3 5 L
60Hz - O 180Hz E
Variable ] N—
7 R L e R B 7
Torque 4 s ! L, < =
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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 : [0.1~255.01 V

R
aN9€ 1 400V : 10.2~510.0] V

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
aN9¢ 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 : [0.0~255.01 V

Range | 400v : [0.0~510.01 V
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 : [0.0~255.01 V
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 : [0.0~255.01 V
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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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.
Ol ol 4]

W TidE
W mdd
wmd®
1
1 = Fnds Fanss Fnrx
REY RN LS B TR W
FnHI
I L

Figure 4.3.13 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.

Uulgut YcHage=
A

107%%
1300,

17754

75
/ L.'%..

> LUyse-wmrie-mp

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

01-14 Input voltage setting

200V : [155.0~255.0]1V

Range | 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),

A\

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.
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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
Range
400V: [0.2~510.0]1 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: [0.0~255.01 V
Range
400V: [0.0~510.0]1 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]1 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: [0.0~255.0]1 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 [0O~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]1V

Range

400V : [100.0~480.0] 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

200V : [50~240]V

R
aN9® 1 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 "SEOL1" 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 current is 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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kst

Im: 02-09 Excitation Current

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

ksl'r

Ks3: 02-12 Motor Core Saturation Coefficients 3

1 1 i 1
LI TR LN | 1475

Yoo % V%

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

neCorR -1 =

D MClor cons o PNAT 100"
Plotur ratar xradar VR, D2-05)

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

FA Lkn la
T - L i
— b "-.d.* e | .ﬂ .[| |] K P —

l 5 sl

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
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(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 brecucncy 120 60
Pisl=
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1E0CHp-
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Rated speed in the nameplate is 1700 rpm, then

-
Slip % 167 Hr
¥

(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
{81 : 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)
[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] : 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

[41] : PIDSleep

[47]1 : Fire Mode (S6 terminal only)

(48] : KEB Acceleration

[57]1 : Forced Frequency Run

[63] : Switch to Constant Pressure 2

[65] :  Short-Circuit Breaking

[66] : PID Control Disable 2

[68] : External Fault

[69] : External Overload

Range

Refer to the multi-function digital input and parameters in the following figure 4.3.16
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Table 4.3.27 Multi-function digital input setting (03-00 to 03-05)

Related Parameters

S1 03-00
& 03-01
S3 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 Control Mode
Value . Description PM
Name LCD Display V/F | SLV SLV
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 W|.re Reverse/Stop Fommand O O O
(ON : Reverse operation command).
7 Muljcl—speed/p05|t|on Muti-Spd/Pos Ref 0 Multi-Speed Reference / Position 0 0 0
setting command 0 Reference 0
3 Mulltl—speed/posmon Muti-Spd/Pos Ref 1 Multi-Speed Reference /Position 0 0 0
setting command 1 Reference 1
4 Mul.tl—speed/posmon Muti-Spd/Pos Ref 2 Multi-Speed Reference /Position 0 0 0
setting command 2 Reference 2
5 Muljcl—speed/p05|t|on Muti-Spd/Pos Ref 3 Multi-Speed Reference /Position 0 0 0
setting command 3 Reference 3
6 Forward jog run FI0G ON : Forward operation in jog mode (00- 0 0 0
command 18).
7 Reverse jog run RIOG ON : Reverse operation in jog mode (00- 0 0 0
command 18).
UP frequenc ON : Command of output frequency
8 increagin cc);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 @) @)
decreasing command
UP command).
Acceleration/decelerati |Acc/Decel Time Acceleration/deceleration time selection
10 . . . O O @)
on time selection 2 Selection 1 command 1
1 Inhibit Acc_eleratlon ACC/DEC Inhibit ON :.A.c-celeratlon/ deceleration 0 0 0
/deceleration command prohibition
. . Run Command Source is set in parameter
12 Ma.m/ AIternfatlve Run Run Change Sel of alternative frequency command (00- O O @)
Switch Function 03)
Main/ Alternative Frequency Command Source is set in
13 |Frequency Switch Freq Change Sel parameter of alternative frequency O 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/F | SLV SLV
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 0]
18 |Auto Run Mode Enable ON : Auto run mode enable(06-00) - - -
19 Spegd Search (from the Speed Search 1 ON : Seafch the speed from the 0 o X
maximum frequency) maximum 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 olo|o
to Zero
22 |Counter Input Cnt Input ON : Counter input by digital input O @) @)
23 |Counter Reset Cnt Reset ON : Counter reset by digital input @) @) @)
24 |PLCInput PLC Input ON : PLC input ) ©) ©)
Pulse-In Width Measure [Pulse Input-Width ON : Switch S3 to pulse-in width
25 O O O
(S3) Measure 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
27 |Local/Remote Selection |Local/Remote operation @) O O
command will be determined
according to the setting of
parameter (00-02 and 00-05).
28 |Remote Mode Selection|Remote Mode Sel ON : R5-485 cqmmumca’qon O O 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 @) 0 0O
Speed Search 2 (From
34 |The Frequency Speed Search 2 ON : Search speed from set frequency @) @) X
Command)
35 |Reserved Reserved Reserved - - -
36 |Reserved Reserved Reserved - - -
37 |Reserved Reserved Reserved - - -
38 |Reserved Reserved Reserved - - -
39 |Reserved Reserved Reserved - - -
40 i/IV\(/)I:c[Z? I;/gMBoettOV\;ezen Motor 2 Switch ON : Start motor 2 O O X
41 |PID Sleep PID Sleep ON: PID sleep function enabled ©) ) )
42 |[Reserved Reserved Reserved - - -
43 |[Reserved Reserved Reserved - - -
44 [Reserved Reserved Reserved - - -
45 [Reserved Reserved Reserved - - -
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Function Control Mode
Value - Description PM
Name LCD Display V/F | SLV SLV
46 |[Reserved Reserved Reserved - - -
ON : Based on max frequency of 01-02
47 |Fire Mode Fire Mode (Fire mode will be stopped by hardware @) O O
protection such as OC, SC, STO...)
48 |KEB Acceleration KEB Accel. ON : KEB acceleration start O 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 O] X X
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 O
Pressure 2 Pressure 2

64 |Reserved Reserved Reserved - - -
65 |Short-Circuit Breaking [SC Brk ON : Short-Circuit Breaking turn on X X @)
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

(1) 2-wire control forward operation

()
©)
4)
)
(6)
)

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)™
Iog Multi- Multi- Multi- Multi- .
Speed Sy speed speed speed speed Frequency selection
frequency | frequency | frequency | frequency
reference
3 2 1 0
1 0 0 0 0 0 Frequency commgnd 0( 05-01) 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=2
(frequency reference input=control circuit terminal), multi-speed frequency command 1 is
input through analog command terminal AIl or AlI2).

*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

4-112




—O S1 Forward RUN / STOP ( 03-00 = 0)

0O O——0 S2 Reverse RUN/ STOP (03-01=1)

O O———C0 S3 External Fault (03 - 02=25)

F—-—0 O———O 5S4 FaultReset (03-03 =17)

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

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

e W ZAV/¢]

Figure 4.3.17 Control Terminal Wiring Example
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Figure4.3.18 9-speed timing diagram

*1 : When 00-05=2, multi-speed frequency reference is set by analog input AIl or AI2.
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
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(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” DI terminal 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.

For the examples of UP/DOWN control wiring and operation, please refer to figure 4.3.19 and
figure 4.3.20 -

—O O—(])S1 Forward

Run/Stop UP Command
(03-00=0) (Terminal S5) 0 1 0 1
DOWN Command 1 0 0 1
— (Terminal S6)
—O O—0 S5 UP command Yo Docel
(03-04=8) Operation (UP) (DWN) Hold Hold

“0"l OFF, “1"1 ON

—0 O—OS6 DOWN command

(03-05=9)
———24va

Fugure 4.3.19 UP/DOW and operation example
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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).

(12) Acceleration/deceleration 1 selection (03-0X=10)
> Referto 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.
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Figure 4.3.21 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.

During run :

When an external base block command is activated, the keypad displays "BBn BaseBlock (Sn)",
indicating the inverter output is turned off (n indicates the digital input number 1 - 6). Upon
removing the base block signal, the motor will run at the frequency reference. If speed 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.
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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

Fw
CoTmanc
A

Exsira
Bazelbt

|
|
|
|
|
|
| b
i .
|
| T
| |

L Jlp. | |
Frananry ' | e LT

:<—>: \ ——— Ay R

MAAS = BT Leeed roa Th arien

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.

(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 -
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(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.
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(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 “CO000”. Inverter can receive counter signal again when the reset signal is
removed.

(26) PLC Input (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.

(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.
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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 (S1~S6) or communication (RS-485) source. Please refer the figure 4.3.23 -

Remote
Mode

Local Mode

LCD digital
Operator

ON

RS-422/RS-485
communications

Control circuit
terminals

AN Frequency Reference
. and

L, Run Command

OFF

Set one of 03-00 to 03-07 = 27

ON

/i
7/ H

—O

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

(35) PID Sleep (03-0X=41)

>

Please set 10-29=2 (PID sleep function enabled by digital input) and follow the instructions
of 10-27~10-20.

(36) 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.

When DI terminal becomes to N.C, fire mode will be turned on according to the value of 08-49.

(37) 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.

(38) 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.

(39) 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.

(40) 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.

4-120



Fa A W e
LI
AEMPREIRE N N
F= W R | 141 1
= N
La fiad
TH e UG
Lal.d nu; [NR IR I
Fii g any gFmn V
T
Ho il ot
lorzul Ll
EfiRs ErzhE

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

(42) 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.

(43) Externl Overload (03-0X=69), input terminal is N.C type.

> 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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Mode 3 :

When 03-06+0, and the turned on period is greater than 2 secs, frequency will be changed by
acceleration/deceleration time.
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Difference of acceleration frequency

Input terminal turned on time of acceleration time
Difference of deceleration frequency

Input terminal turned on time of deceleration time.
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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
[xxxOb] : S1 A Contact [xxx1b] : S1B Contact
Range [xxOxb] : 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 [xxxOb] : S5 A Contact [xxx1b] : S5 B Contact
[xxOxb] : 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 :normallyclose 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)
[12] : Over Torque Threshold Level (OT)
[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]1 : Turn On Short-Circuit Braking
[55] : Low Current Detection
[59] : OH Detection

Range

Der sl Fu o icon Parar-star
- H'_F-.J)
<
L

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 | O
ON : Fault contact output t CFOO and
1 |Fault Contact Output |Fault ault contact output (excep an O O O
CF01)
ON : Frequency agree (frequency agree width
2 |F A Freg. A
requency Agree req. Agree detection is set by 03-14) © © ©
Setting Frequency ON : Output frequency = allowed frequency
3 |Agree (03-13 £ 03- |Setting Freq Agree detection level (03-13) + frequency O| 0| O
14) bandwidth (03-14)
Frequency Detection
4 1z 03—13, hystgresis Freq. Detect 1 ON : Outpu'.t frequency > 03-13, Hysteresis ol ol o
range is the setting range is 03-14
value of 03-14)
Frequency Detection
<03- i FF : f -13,H i
5 2 (_03'13, hystere5|s Freq. Detect 2 @) 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 | O
M A
7 omentary AC Power Loss ON : Momentary AC Power Loss Happen O O O
Power Loss
Rapid Stop Invalid Do Func.  |Reserved O| O | O
Base Block Baseblock ON : During Baseblock O| 0| O
10 Motor Qverload Invalid Do Func.  |Reserved O| 0| O
Protection (OL1)
Drive Overload :
11 Protection (OL2) Invalid Do Func.  |Reserved O] O | O
Over Torque _ L
12 Threshold Level (OL3) Over Torque ON : Over torque detection is ON O O @)
Preset Output :
13 Currebt Agree ON : When output current > 03-15 is ON O| 0| O
Current Reached
14 |Brake Control Brake E510s ON : Mecham.cal brakl_ng release frequency ol ol o
OFF : Mechanical braking run frequency
15 PID Feedback Signal Invalid Do Func.  |Reserved O O O
Loss
Single Pre-set Count :
16 ((;g?2e2~:)e3—s;) oun Invalid Do Func.  |Reserved O @] O
Dual Pre-set Count
17 Invalid Do Func.  |R
(03-22~03-23) nvalid Do Func eserved O| 0| O
18 PLC Status Indicator PLC statermnent ON : When 00-02 is set to 3
(00-02) (PLC operation command source)
19 |PLC Control Control From PLC |ON : Control from PLC
ON : QOutput f Mini tput
20 |Zero Speed Zero Speed utpu reque.ncy < Minimum oltpu O O O
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 |PID Sleep PID Sleep ON : PID Sleep O| O | O
42 |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.
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(3) Frequency Agree (03-1X=2)
>  Output is active when the output frequency falls within the frequency detection width
(03-14) of the set frequency detection level (03-13)

(4) 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).

(5) 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).

(6) 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.

(7) Automatic restart (03-1X=6)
» Outputis active during an auto-restart operation.

(8) Momentary AC Power Loss (03-1X=7)
> Please set 07-01=1 first then this function will be enabled.
> When momentary AC power loss function is enable, output relay will be ON.

(9) Rapid Stop (03-1X=8)
> Outputis 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.

nier |
| L S T L]

10" Ikl g 1w

Zaa 'z mal i 1 N

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.
When inverter temperature higher than the value of 08-46, digital output will become to ON.
When inverter temperature lower than the value of 08-47, digital output will become to OFF.

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
functions 1 to 6.
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> 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

e l Freq
Reference

T 03-14

Output
Frequency

FWD

REV

Frequency 03-14
Agree T
Signal

OFF| ON ON

time

Freq
Reference

time

Output is active when the output
frequency falls within the frequency
reference minus the frequency
detection width (03-14).

Any of the digital outputs function (03-
11, 03-12 or 03-28) can be set to 2
(Frequency agree).

Set
frequency

agree

Output
Frequency | -

time

Setting
Frequency

Agree 03-14

Signal

OFF | ON ON

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 set to 3 (Set
frequency agree).

Output
frequency

detection
1

Output 03-14
Frequency l

—F—— 03-13
]

Output
Frequency
Detection 1

Signal

03-14 i
03-13 —\—k 7 0313

OFF ON

OFF ON

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 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

OFF OFF

ON |

Base

Block OFF

Output
Frequency

S i E.

DCBrake |

DCBrake |

Frequency|

Output OFF ON OFF ON

OFF

Ing

When the inverter output frequency is
active, the output terminal is closed.
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03-15 Current Agree Level

Range [0.1~999.9] A

03-16 Delay Time of Current Agree Detection
Range {0.1~10.0] Sec

YV V V V

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 :
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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,
(1) Inacceleration mode, output relay will be ON as soon as the actual output frequency

reaches the external brake release set in parameter 03-17.
(2) 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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> Time diagram for 03-17 = 03-18 is shown below.
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03-19 Relay (R1A-R2B) Type
Range [xxxOb] : 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.
> [f03-19=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

S6

0 0 0 0 ©

S5 S4 S3 S2 S1

0 : External Multi-function terminal (remote control)
1 : Internal Multi-function terminal (based on 03-21)

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= 0O
S6

0 0 0 0 0
S5 S4 S3 S22 Sl




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.

I
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12 03-0100E
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|
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03-24 Output Under Current Detection
Range (0] : Inv‘j;\lid

(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
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Y

If 03-11=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).

\4

The timing chart :

Ll aadimg 2 rpnl

ETY R /\//\\J(\
o
Uparotior
Cremnerel b, I—
e
ns 76 e e traallar thar s Fh
< > s e it vt ke
: Frecr .
e L1 ar.
Rl L LTRET

03-27 Pulse Frequency Selection (S3)

Range 50~25000Hz

03- 28 Pulse Frequency Gain

Range [0.0~1000.0] %

03- 30 Pulse Input Selection

[0] : General Pulse input
Range (1] : PWM
(2] : PLC Encoder Input

>  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 : lItisrequired 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 :
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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)

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%x599.00%5.00=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.
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3. PLC Encodert Input
(This function have to collocate with PLC encoder function of DriveLink, only S3 terminal
can be set to encoder input channel)

> 03-30=2 (Set S3 terminal to be PLC encoder input source), please refer section 4.4 for
encoder input function instruction.

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.
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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 {0.0~9999] A

03-54 Emergency Stop Action

Run command disable and emergency Stop command disable.
Range [0] : Restart after Inverter Stop
[1] : Restart after External Reset Command

(1) 03-54=0 : After the emergency stop command input, it cannot be restarted before the inverter
stops. If you need to cancel the emergency stop, please turn off the run command and
emergency stop command, and the emergency stop state will be released after the inverter
stops.

(2) 03-54=1: An additional reset command (DI function: 17) is required to release the emergency

stop state.
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Group 04 Analog Signal Inputs / Analog Output

04- 00 Analog Input Signal Type

(0] : Al1 0~10V/0~20mA AI2 0~10V /0~20mA
Range (1] :AI10~10V/0~20mA AI2 2~10V /4~20mA
(2] :Al1 2~10V /4~20mA AI2 0~10V /0~20mA
(3] :All2~10V/4~20mA AI2 2~10V / 4~20mA
04-01 AIl Signal Scaling and Filter Time
Range {0.00~2.00] Sec
04- 02 AIl Gain
Range [0.0~1000.0] %
04- 03 AlIl Bias
Range (-100~100.0] %
04- 05 AlIl 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 AlI2 Gain

(0] : Positive
Range

[1] : Negative

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 AI1 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 -
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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%)
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Figure 4.3.36 Gain and bias operations (for frequency reference signal)
(2) AIl signal scanning and filtering time (04-01)

(3) AI2signal scanning and filtering time (04-06)

> Allanalog input (AIl ~ 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.
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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.

Rela.ad Paranelers

G4 7T A Cinlpanl bzl
A 04 AR s
04 25 AD 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 AQ.

> 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.
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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) 19 G VF SLV | PMSLV
0 Output Freq 12-17 O O O
1 Freq Ref 12-16 ) ) )
2 Output Voltage 12-19 0 0 0
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.

1
L THLE

Hudpy
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
I'\"."I'\'I'i'_.
Ir.'\'l'l'l - ,
L I [ LI %
i Al r— i
] E— \ | .
} i [ LY — i i
L ‘ T [ |
| |
|-ll-|\.,.L|I.;'.I.-:3IrII- J ?_ % i

Figure 4.3.53 Diagram of F-Gain function
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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
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05- 37 Preser Speed 10-Acc time

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

> 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 :

lime w1 acnal © o 23 Fresel Frequency
base Fraquency

Arinal &nesl himne—

Tiernz ol ezl g5 3 Freset —resjuancy
base F agquancy

st el eriee—

»  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)

i " A SHA

1'reaet szged © bl sl ire - - i=]
Ut )
i '
Presi s 1000 0202 e - W Id'l','!LI'H"I =41
U1 e
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 :
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Example :
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Acceleration/Deceleration calculation of mode 2 :
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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
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
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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.
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(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.
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Figure 4.3.52 Single cycle operation (Stop)
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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.
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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 | un | stop un Command | run | stop run
é Output OUtpUt
3 P Frequency ,
g Frequency begin a new cycle
o
5
g
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 currentin acceleration
OCC: Overcurrentin constant speed
OCd : Over current in deceleration
OLl: motoroverload
07-01 UT : Under torque detection
IPL .  Input phase loss
. Depend on parameter 07-02
GF :  Ground failure
07-02
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) Refer to 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.
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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 R1IA-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.
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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)

Important : 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

(1) 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.
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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).

(2) 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

of inverter.
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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.
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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”.

(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.
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S curve setting will add to the overall stop time, refer to figure 4.3.58

Run
Command Run Stop e
Output / Deceleration ramp to stop
Frequency
07-06
Time
(f)

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.
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Figure 4.3.59 Coast to Stop

(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.
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» Increase the minimum Baseblock time (07-18) in case an Overcurrent trip occurs during the DC
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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.
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Figure 4.3.61 Coast to stop with timer

07-10 Speed Search Mode Selection

(0] : Disable
Range (1] : Execute speed search once
[2] : Speed Search Start

> 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.

(1) When 07-10=0, the inverter start to run from the lowest output frequency but it won’t limit the
other functions of trigger speed search.

(2) When 07-10=1, the inverter executes a speed search at power on when entering first run
command. It start the motor from found frequency.

(3) When 07-10=2, the speed search function is performed every time when the run command in
input.

Notes :

When 00-00=5 (PMSLV control mode), Framel and Frame2 models 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 :

1)

(2)

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.
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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.

Refer to the following figure 4.3.63 -

A A

|5 Bl R ] o kA TRakary ‘
[VIEr S Pl i

A > A g
Fdirieie 1L Fdirieier 1L

ol L | ‘ ‘ el L r

A A

|t o 'l o) L I e b L -
Ih- -

i BAir e v Daged ok sl L il Miroew 1 bazetlocky ey Laas

5 (el S R 1 S (1 ST S PRI TR R T B RO T B R T U T

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
Range (0] : Maximum Output Frequency of Motor

(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.
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> 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.
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Figure 4.3.64 Speed search and operation commands
» 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)

Can be used for bidirectional (07-24 = 1) or unidirectional (07-24 = 0) speed search.

Sets speed search current Level.

The set value must be lower than the excitation current (02-09) and must equal to the no-load
current. If the no-load current is unknown it is recommended to set value at 20%.

Excessive speed search current will cause inverter output to saturate.

It is recommended to use speed search in case of a momentary power loss. Increase the
minimum base block time (07-18) in case of an over-current condition.

Integral time of speed searching (07-21)

Can be used for bidirectional (07-24 = 1) or unidirectional (07-24 = 0) speed search.

Set the integral time during speed search.

If OV occurs, increase the set value to increase the speed search time. Decrease the value if a
quick start is required.

Delay time of speed searching (07-22)

Use delay time (07-22) when using a contactor on the inverter output side.
Speed search delay time is disabled when set to 0.0 sec. (07-22 = 0.0)
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> 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.

(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) When 07-26=0 - speed search function is enabled. (default setting)

(

(2) When 07-26=1 : normal start

(3) 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.

>  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.
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> Start Frequency of Speed Search Selection (07-33)
(1) When 07-33=0, the start speed search from the maximum output frequency of motor.
(2) When 07-33=1, the inverter start speed search from setting frequency command.

(@) Speed search at starting
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Figure 4.3.65 Speed search at starting

(b) Speed search in recovery period of momentary power failure
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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.
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07- 29 Run Command Selection at the Action of DC Braking

[0] : Not Allowed to Run

R
ange [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

> Ifahigh 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).

o o Mulos lancaga el laeee (O 2o+ mctor euteal ind ctancs (O ZE
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(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) Inorderto 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 -
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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

deceleration time.
[1xxxb] : Stall prevention function during run is based on the second
deceleration 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.
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Please refer fig.4.3.67 for stall prevention during acceleration.
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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)
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(6) Parameter 08-21 is the stall prevention limit value in Constant Horsepower region.

Please refer figure 4.3.68
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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)

(1) Stall prevention during deceleration automatically increases the deceleration time according
based on the DC-bus voltage to prevent over-voltage during deceleration.

(2) 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 -

Table4.3.34  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.
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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) If the inverter output current rises above the level set in parameter 08-03 for the time specified
in parameter 08-22, the inverter output frequency is automatically decreased following

deceleration time 1 (00-15) or deceleration time 2 (00-17).

(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.
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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

[Oxxxb] : Reserved

Range

[1xxxb] : Reserved

(6)

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.
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08- 06 Start-up mode of overload protection operation (OL1)

[0] : Stop output after overload protection

Range . . .
9 [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

[2] : Always Run

[3] : Stop Operation

Range

08 - 38 Delay Time of Fan Off

Range [0~ 600] Seconds

Over heat protection (Cooling fan control) (08-07)
When 08-07=0, the inverter start to run, when IGBT temperature is higher than setting
level, the fan start to run. If the temperature drops period higher than 08-38, the fan stop.

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.

Models Fan start to run Fan start to stop
2P5-210, 401-415 IGBT=90°C IGBT<70°C

215-240, 420-475 IGBT=95°C IGBT<75°C

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.
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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
Range (0] : Disable
g (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

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.
(1) InV/F control mode, based on 100% rated output curent of inverter.
(2) In SLV 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
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Figure 4.3.72 Over/Low torque detection for DI/DO terminals

» Example for over torque detection :
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Figure 4.3.73 for Over-torque detection operation

08- 23 Ground Fault (GF) selection
Ranae [0] : Disable
g (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.

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

Range

(0] : Immediately Detect when the Power is Supplied
{1] : Start to Detect During Operation

> The reson for the detection of external faults is determined by parameter 08-25.
(1) When 08-25=0, faults are immediately detected at power up.
(2) When 08-25=1, faults are detected when the inverter is running.
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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 (0.1~1001V

08-43 PTC Restart Level

Range (01~100]1V

08 - 44 PTC Warning Level

Range (0.1~1001V

Motor Overheat Fault Selection :

>
>

1)

(3)

(4)

(5)

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 overheat s will reset.

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 : Rri21330Q2 - put Rrin formula (1), the V value by calculation is the value of 08-44.

It gets reference value by using formula (1) even in the different spec of resistor (PTC).
1 [Kp v g7 &0
Vo — i —————————— [
=z E + Ky o i £l

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)
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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 0 or 2.

08 - 46 Temperature Agree Level
Range [0~ 254] °C
08-47 Temperature Reset Level
Range [0~ 254] °C

Selection of temperature agree level and temperature reset level

» When 03-11=59 :

»  08-46 : When temperature of inverter is higher than 08-46, output relay will active.

»  08-47 : When temperature of inverter is less than 08-47, output signal of relay will turn to off.

Diagram :

T L]

Termpstal, s

k-4 H

[hH-g §

-1
Chrpat relay LI

Figure 4.3.66 Inverter temperature agree and reset detection
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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 signal input of fire mode

(Parameter 03-05 will be set to 47 automatically).
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.

08 - 49 Multi-Function Input Terminal Status of Fire Mode

[0] : Reset after Power Off

R
ange [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.
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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.

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.
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Fig 4.3.75 PID feedback loss detection

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.

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)

YV VvV

=
~

> If AI2 signal is less than the setting value of 08-56 in 360ms, and the time longer than setting

When 08-51=2 (AI2), inverter will trigger AI2 feedback loss detection function automatically.

Selection of Fire Mode AI2 Signal Loss (08-58) :

(1) When 08-58=0, output frequency will be fixed on current frequency.

(2) When 08-58=1, output frequency will be based on the setting value of parameter 08-52.
(8) When 08-58=2, output frequency will be based on the setting value of parameter 01-02.

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.

Following is the description of the Frequency Loss Function:
When the inverter is in operation and the selected analog command source Al2 disappears, the
command will operate according to the setting ratio of 08-58.

The following figure (fig 4.3.76) is the operating diagram of analog frequency instruction AI2 when

the frequency instruction is lost.
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Fig 4.3.76 AI2 frequency reference loss

08 - 59 Fire Mode Motor Direction

[0] : Forward

R
ange [1] :Reverse

When fire mode is enabled, motor direction will base on the setting of 08-59, the priority of
08-59 is higher than keypad and digital input.

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
(0] : MODBUS
Range [1] : BACNet
[3] : PUMP parallel communication
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] : 2 stop 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] : Coastto s.top when communication fauI’F occyrs
[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.

Monitoring the status from controller.

Please do not write and read the parameters by communication very often because the

EEPROM component will be damaged.

Control multi-function inputs.
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Note :
When 09-01=0 (MODBUS), it can identify the communication format for ASCII and RTU. If the
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 parameters

Communication protocol Modbus (included RTU mode and ASCII mode).

Number of inverters Maximum 31 units.

Please refer the detail instruction to “Appendix 3-Modbus”.

» Commnuication wiring and setup

1)
2)
3
4
5
6)

~— ~— ~—

(
(
(
(
(
(

Turn off power supply and connect communication lines of the controller to the inverter (RJ45).
Turn power on.

Set the required communication parameters (09-00) via the keypad.

Turn off power to the inverter and wait until keypad is completely off.

Turn power on again.

Start communication between controller and inverter.

Modbus (485) communication architecture

Modbus communication configuration uses a master controller (PC, PLC), communicating to a
maximum of 31 inverters.

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
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>  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.

» 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.

>  Wait time of inverter transmission (09-09)

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).
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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 0X2502H (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] : AIl 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.
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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
[Oxxxb] : PID output

[1xxxb] : PID output + Frequency Command

Range

>  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= 0xxxb : 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- 08 Primary Delay Filter Time
Range [1~250] ms

10- 09 PID bias

Range [-100~100] %
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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

9 [1] : Allow the reversal output
10-26 PID target acceleration / deceleration time
Range [0.0~25.5] Sec

> 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.

Lol c:unT .
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>

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.
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Figure 4.3.78 PID control for feedback differential value

(2) Basic PID control(10-03=x0xxb)
This is the basic type of PID control. Refer to the figure 4.3.79.
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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 Al 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
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Figure 4.3.80 PID input selection

>  PID Control Setting
PID control block disgram, the following figure shows PID control block diagram.
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Figure 4.3.81 PID control block diagram
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>  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 = xxOxb: 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 AI2.10-14 (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.

> 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.

>  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.
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»  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

O CANINE
A
AL In case overshoot occurs, reduce the derivative
time (D) and increase the integral time (I).
> 1

(2) Stabilize PID control
Culpu. AHEr

A P

betos

To quickly stabilize the PID control, reduce the
integral time (I) and increase the differential
time (D) in case overshoot occurs.

\4
.

(3) Reduce long-period oscillation
i

A

Bafira

P Adjust the integral time (I) in case of
long-periodical system oscillation.

\4
P

(4) Reduce short-period oscillation

[]UI[‘. it Betn p
”””””””””” B S Adjusting the differential time (D) and
proportional (P) gain when experiencing
Alla- short-periodical oscillation.
1
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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 [0.0~25.5] 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.

» Warning (10-11=1)

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.

> Fault (10-11=2)

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.

> Referto figure 4.3.82
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Figure 4.3.82 PID feedback loss detction
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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] : SetbyDI
10-40 Selection of PID Sleep Compensation Frequency
Range (0] : Disable

(1] : Enbale

» For energy saving requirement, motor will start/stop according to PID sleep/wake up function.
> Referto figure 4.3.83 (a), (b) and (c) for PID sleep/wakeup operation :
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Figure 4.3.83 (a) PID control block diagram
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Figure 4.3.83 (b) Timing diagram PID sleep / wakeup
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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.

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.

Y
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10-27 PID Feedback Display Bias

Range [0~9999]

> 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.

Refer to the figure 4.3.84 for displaying the unit conversion.
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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)

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 [1~10000]

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).
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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.
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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-ememeemeoeeeeeee Low
O'utFJut curr.ent waveform Bad e Good e Bad
(similar to sinusoidal wave)

Noise interference 0 s — High
Leakage current 0 e — High
Heat loss LOW  —mmmmmmmmmmmemmmeemmee High

Refer to section 3 inverter derating based on carrier frequency.

Lower capacity inverter can use higher carrier frequency, please refer section 3.

A low 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.

YV V V V

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 | Maxvalue 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.
» When inverter temperature (12-41) higher than 80°C, carrier frequency will decrease to 4KHz
automatically and will go back to the value of 11-01 once inverter terperature lower than 70°C.
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.
Tur LT LF .
coornery — I —
e A
FToq.nncy
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1 14
Figure 4.3.85 S curve characteristic
» Total acceleration and deceleration time when S curve is used :
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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 to 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

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 -
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Figure 4.3.87 Jump frequency overlap
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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

» 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
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Figure 4.3.88 Manual energy saving operation

11- 14 OV Prevention Level
Range 230V: [200~400] 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 [0.1~10.0] V

11- 34 DC Voltage Filter Fall Amount

Range [0.1~10.0] V
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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
11- 38 Deceleration start voltage of OV prevention
Range 230V : [200~400] V
400V : [400~800] V
11- 39 Deceleration end voltage of OV Prevention
Range 230V : [300~400] V
400V : [600~800] V
11-40 OV Prevention Selection
(0] : Disable
[1] : OV prevention Mode 1
Range

[2] : OV prevention Mode 2
[3] : OV prevention Mode 3

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.
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Figure 4.3.90 Stamping Operation
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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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Figure4.391 OVP Operatrion

When 11-40=1 : OV Prevention Mode 1

DC voltage 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).

» Setthe DC voltage filter decrease rate (11-34) to a greater value than the value of the DC
voltage filtering increase rate (11-33).

When the inverter is operation at a fixed output frequency, the OVP function will monitor the

DC-bus voltage to detect regenerative operation

* Incase 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.
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Figure 43.92  OVP deceleration time

(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.)
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11- 47

KEB Deceleration Time

Range [0.0~25.5] Sec
11-48 KEB Detection Level

230V: [190~210] V
Range

400V : [380~420] 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.

> KEB Deceleration Time (11-47)
(1) When 11-47=0, KEB function is disabled.
(2) Set11-47 (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.
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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.
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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.

11-61 Time Parameter of Preventing Oscillation

Range (0~1001]

> 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] : Mode3

> 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.

» When 11-63=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.
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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.

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.
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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

(2] : Nodisplay

Range (3] : DC busvoltage

(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.

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.
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Example 1 :
S1/S3/S5/S6 are ON, S2/S4 are OFF, 12-05 will turn on when RY1 without output. (LED)
1 sz s3 s4 ss ss

Fﬁﬁ@
00000007

7107
004

Example 2 :
S2/S3/S4 are ON, S1/S5/S6 are OFF, 12-05 will turn on when RY1/RY2/DO1 output at the same time.

00 0070

mmmﬁw

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

glujojuufolo]ofofo]ofo] 1 LaEN

LV aEE
| I

Ir e s ziE]
Ir e Tz ]
Ir e Tz |
Ie e T arnnmiHhE=]
Ie e TannmiHbEL]
Ie o TernmAiE " |
Clnlpmil FanrneaAil ' el]
Clalpml D snrneamhlb ]
Conpml L ssnrnHILE T |

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)
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> 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.

Y

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] : Reserved
[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 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/
sstenry (g -- R 00y (4] (2173007
I_l NNI_U_H_I @ L0000 8.4
- S
u_':;':_‘:] Loy
Step 2 :
sword Faile “-,,-,'-’,-’l
Set Pas dFId’—[ 'L“_'L“_’I

DSP/
FUN

READ/
2nd entry ’ _-' - '-' ' ) “-"-’ ,-’ '
gl R O RN | LIt

A

DSP/ o = = S )
(I Tl L ail]
(g A ':__n___g_lg____j

Set Password Successfully ",-‘ -” ,-" '-' W

Lifting lock key code (password) :

Password failed to I|ft4[ ]
Ll L l

READ/ \ _ _ ___ | ____
., & e T i
L .l AT

y

Lift
Password [ '
—_—

-'

lt[u
(1 (

‘-

A

_.{ l_'l.'l'.ﬂ_"_h" (]




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 wires initialization (60Hz) (220V/460V)
[5] : 2 wiresinitialization (50Hz) (220V/415V)

Range [6] : 2 wiresinitialization (60Hz) (230V/400V)
[7] : 2 wiresinitialization (50Hz) (220V/440V)
[8] : 2 wires initialization (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 C1 set value

14- 17 C2 set value

14-18 C3 set value

14- 19 C4 set value

14- 20 C5 set value

14- 21 C6 set value

14- 22 C7 set value

14- 23 C8 set value

Range [0~65534]

14- 24 AS1 set value 1

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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Range [1~65534]

Please refer to section 4.4 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 [5~83]

16- 01 Sub-Screen Monitoring 1
Range (5~83]

16- 02 Sub-Screen Monitoring 2
Range [5~83]

> 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 12-5~12-83.

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 (7] :FT [14] :m/s [21] :RPM
(1] :FPM (81 :/s [(15] : MPM (22] :Bar
(2] :CFM [9]:/m [16] :CMM (23] :Pa
Range (3] :PSI (101 :/h (171 :W [24] : kPa
(4] :GPH (11]:°F (18] : kW
(5] :GPM (12] :inW [(19]:m
[6]:IN [13] :HP [20] :°C

> 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, [ OO0

00040 - 39999

_l - [ setsfull display scaling excluding decimals
Set the number of decimal places

00040 -09999 : [}

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)

P

<Example> :

Display

16-03 Display Unit

Display example

> 100 % speed is 0200

e Set16-03=00200 (from 05-01, 06-01 to
06-15, set range from 0040 to 9999).

e Set16-04=0 (no unit)

00040-09999 LI

» 100 % speed is 200.0 CFM

e Set16-03=12000 (05-01, 06-01 to 06-15,
10001-19999 L. O set range from 0000 to 9999).

o set16-04=2 (CFM)

12_584 e 60% speed will be displayed as 120.0 CFM
[o) 1 [e]
Setting » 100 % speed is 65.00°C

Set 16-03=26500 (05-01, 06-01 to 06-15,
20001-29999 L O 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

e o Yy e o

30001- 9999 L. L]

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

) 16-07=1: Read (all parameters are copied from the inverter to the keypad)

) 16-07= 2 : Write (all parameter are copied from the keypad to the inverter)

) 16-07= 3 : Verify (Compare the set value to the parameter of the digital operator)

> 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
[EXERE
1= PIE Sanln] Select the copy function group (16) from the
1 17 HL! Merlisr
i LD Soppay uni group menu.
Al 14
Press the Read / Enter key and select parameter
2 Ui : BEAL 52 .
L4 0 lizyand Lest S (16-07) copy selection.
Er T
3 | e A Press the Read / Enter key to display the data
E R setting / read screen (LCD display is inversed).
Y]
E7r . T U
---------- =il | | Change the setvalue to 1 (read) by using the up
4 P reau
no- arrow key.
L
- (1) Use Read/ Enter key to enable the read
5 IH.'."'-_“'E;F operation, the display is shown as the left.
. (2) The bottom of LCD display will show a bar to
indicate the read progress.
L
JhLad (3) “READ COMPLETE” will be displayed on the
CEMPLE | E )
I keypad when reading was successful.
(1) The error message of "RDP Read Prohibited"
6 may occur on the keypad when reading
KL parameters from the inverter is prohibited.
Beay 1o Lalel L
(2) Ifthe erroris displayed, press any key to
remove the error message and go back to
parameter 16-07.
ETr T U
Laay izI , .
. St S S When DSP/FUN key is pressed, the display
.E_ ”f” returns to parameter 16-07.
L
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WRITE : Copy Keypad parameters to the Inverter

Steps LCD Display (English) Description
(I[N H]
14 PI T SAm 1]
1 15 111, S Select the copy function group (16) from the group menu.
15 LU JF=y23d] ure.
Al 14
Press the Read / Enter key and select parameter
2 L HEAL 52
L3 IEmyaad Losn B (16-07) copy sel.
ET T
3 HMM""“'“' --------- Press the Read / Enter key to display the data setting / read
no. screen (LCD display is inversed).
L
E-T T e
4 --!--:_-;-I-_[‘-?-:-‘:-'-T'- --------- Change the set value to 2 (write) by using the up
wo. arrow key.
L
o (1) Use Read/ Enter key to enable the read
5 IH'*I_'-."‘_'(';F operation, the display is shown as the left.
. (2) The bottom of LCD display will show a bar to
indicate the read progress.
o “WRITE COMPLETE” will be displayed on the keypad when
(:-(:;;:IT-'LIE'-II: writing was successful. Inverter will show “WRITE SysInit”
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
whE the inverter is prohibited.
b b > Ifthe erroris displayed, press any key to remove
the error message and go back to parameter
16-07.
E-T T e
; .-!--:.-;-I-_l‘-‘f'-’-’ff'- --------- When DSP/FUN key is pressed, the display returns to
o parameter 16-07.
L
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> Verify : Compare Inverter Parameters against Keypad Parameters

Steps LCD Display (English) Description
[EITTRE
1 :: |F: :' 5:"":' > Select the copy function group (16) from the
T, wkangsn
15 LU J E=v33d| ure, group menu.
Al 14
> Press the Read / Enter key and select parameter
2 Lin: HEAL) 52
LY mgadd Loss (16-07) copy sel.
ET Talr
3 <. > Press the Read / Enter key to display the data
E H™ setting / read screen (LCD display is inversed).
Y]
E-T . T e
A e e > Change the set value to 3 (verify) by using the
|E ! up arrow key.
EY
o (1) Use Read / Enter key to enable the read
5 m”‘ ;3"; operation, the display is shown as the left.
. (2) The bottom of LCD display will show a bar to
indicate the read progress.
oy
rhe (3) “VERIFY COMPLETE” will be displayed on the
CLIMHLETE .
I keypad when writing was successful.
6 (3) The error message of “VRYE Verify Error” may occur on
o the keypad when writing parameters to the inverter is
'."bll:.'_ Ly pl’Ohibited.
(4) If the erroris displayed, press any key to remove the
error message and go back to parameter 16-07.
BT M
- e > When DSP/FUN key is pressed, the display
.E = returns to parameter 16-07.
Y]
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
—
> 44OV - . ®#— =W
- V/50H 440V/60H
—>17-03F——————> | | 380V/50Hz 0V/60Hz
I I
I I
I I Output
0 1 | > utpu

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: Setthe 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).
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(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.

(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.

4-222



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) Set the rated slip and the motor no-load current (02-00)
(2) Set the slip compensation (18-00) to1.0 (factory default setting is 0.0 in V / F control mode)
(3) For the 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 :
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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 :
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Figure 4.3.102 18-00/18-01 Slip compensation gain versus frequency reference

larqua
A

Laravzan JNcisd==
[RLNky | (LY |
-

Pyl
V|
Vo
I
i
1L
1l
1l
I
i
1l
il
il
]

Laka wan [vigd==

11

Figure 4.3.103 18-01 Effect on torque speed curve
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» Slip compensation limit (18-02)

(1) Sets slip 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.
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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

lorque  Letreass ~ 4 LU Increass ~4 UL
A - —_—
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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) Forslow 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.
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Figure 4.3.108 ASR speed control diagram (SLV mode)

ASR Setting (SLV/PMSLV control mode)

(1) InSLV 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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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)  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.

(2)  Tune the high-speed ASR PI gain 20-00~20-01, make sure the reference frequency is above
parameter 20-16 value.

(3) 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.

(4) Incase 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.

(5  Tune low-speed low-pass filter time constant 20-14, make sure the reference frequency is
below parameter 20-15 value.

(6) Tune high-speed low-pass filter time constant 20-13 at frequency reference, make sure the
reference frequency is above parameter 20-16 value.

(7)  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.

(8)  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.

(9) Incase 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.

(10) 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
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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.
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Figure 4.3.116 Effect on the torque-speed curve from 20-18

> 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 50~100ms.
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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] %

II.

IIL
Iv.

In SLV and PMSLYV control mode, there are four torque limits that can be set separately :
Positive torque limit in forward direction (21-05 positive torque limit)

Positive torque limit of reverse direction (21-06 negative torque limit)

Negative torque limit in reverse direction (21-07 forward regenerating torque limit)

Negative torque limit in forward direction (21-08 reversal regenerating torque limit)

Output Torque (T)

A I
21-08 21-05
Positive torque
I l I: Forward rotation positive torque
> Motor Speed II: Reverse rotation positive torque

Ill: Reverse rotation negative torque

Il Y, IV: Forward Rotation negative torque

Negative torque

21-06 21-07

Reverse <. Forward
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
22-07 PM type selection
Range (01 SPM
[1]) IPM

» The PM parameter group can be restored to factory setting (13-08), please confirm
the motor rating before initializing the inverter (13-00).

(1) PM motor rated power (22-00)
Set the motor power according to the motor nameplate.

(2) PM motor rated current (22-02)
Set the motor full load according to the motor nameplate.

(3) PM motor pole number (22-03).
Set the number of motor poles according to the motor nameplate.

(4) 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.
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(5) PM motor maximum rotation speed (22-05)
When using the flux-weakening function, the PM motor's maximum rotation speed (22-05) must be set
higher than the PM motor’s rated rotation speed (22-04).

(6) PM motor rated frequency (22-06)
Set the motor rated frequency according to the motor nameplate.

(7) PM type selection (22-07)
When using the SPM motor, the recommended setting is 0. Related adjustable parameters are the
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speed estimated gain (22-30) and the speed estimated filter value (22-31).
When using the IPM motor, the recommended setting is 1. Related adjustable parameters are the
speed estimated gain (22-34) and the speed estimated filter value (22-35).

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 (0~120] %

22-21 PM motor tuning

[0] : PM Motor Tuning is not Active
[1] : Parameter Auto-tune Mode 1
[2] : Parameter Auto-tune Mode 2
[ 3] : Rotation Auto-tuning

Range

22-22 Fault History of PM Motor Tuning

(0] :None

[1] : Static Magnetic Alignment Fault
[5] : Loop Adjustment is Time Out

(7] : Other Errors of Motor Tuning

{91 : Current Abnormity Occurs when Loop Adjustment
{11] : Stator Resistance Measurement Timeout

Range

22-23 PM SLV acceleration time

Range (0.1~10.00] Sec

22-25 Detection Mode Selection of Initial Magnetic Pole
(0] : Disable
[1] : Detection Mode 1

Range

[2] : Detection Mode 2
[3] : Detection Mode 3

22-26 High speed control ratio enable (For PMSLV)
[0] : Low Speed Open Loop Control
Range [1] : Low Speed High Frequency Estimate Control

(2] : Full Closed Loop Control

22-27 Voltage Command of Mode 2

Range [5~120] % (22-25=2 or 22-26=1 is enabled)

22-28 Divider Ratio of Mode 2

Range [0~8] (22-25=20r 22-26=1is enabled)

22-29 Flux-weakening Voltage Command Restriction

Range [80 ~ 110] % (related to parameter 22-18)

22-32 MTPA Selection

[0] : Disabled

Range [1] : Model
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[2] : Mode 2

[3] : Mode 3
22-33 MTPA Gain
Range [0~400] %
22-34 IPM Estimator Gain
Range (1~180] %

(8) PMSLV Start Current (22-10)
Set torque current at start and the unit is the percentage of motor rated current.

(9) 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.

(10) 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).

(11) 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).

(12) 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).

(13) 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.

1. When the MTPA’s selected (22-32) setting is 0, the setting parameter’s (22-05) maximum motor
rotation speed is higher than the parameter’s (22-04) motor rated rotation speed. This will automatically
activate the flux-weakening control. Set this parameter to restrict the maximum flux-weakening
capability. The unit is the motor’s rated current percentage.

2. When the MTPA’s (22-32) selected setting is 2 or 3, and the output voltage is too high, the
flux-weakening voltage command restriction setting value must be raised.

(14) PM Motor Tuning (22-21)

WARNING!

Sudden start: 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.

WARNING! Electric Shock Hazard

High voltage is supplied to the motor when performing an auto-tune, even when the motor is stopped,
which could result in death or serious injury. Do not touch the motor when performing magnetic pole
realignment until the auto-tuning procedure is completed.

WARNING! Holding Brake
Do not perform a magnetic pole realignment auto-tuning procedure when the motor is connected to a
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brake this may result in incorrect motor data calculation.
Disconnect the motor and the load and confirm that the motor can freely run.

(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.

(15) Fault History of PM Motor Tuning (22-22)

If PM motor tuning has field, the “IPErr” message is shown on the keypad (PM motor tuing failure).
Refer to section 5 for the possible error causes and trouble shooting.

PM motor tuning fault history (22-22) only stores the result of the last auto-tune performed. If
auto-tuning was successful or aborted, no error will be displayed.

(16) PM SLV 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.

(17) Detection Mode Selection of Initial Magnetic Pole (22-25)

Select the motor activation’s rotor position detection method

Method 0: Do not detect rotor position, start by directly using the angle when the motor was previously
stopped

Method 1: Use input pulse signal to detect rotor position.

Method 2: Use input continuous variable frequency signal to detect rotor position.

Method 3: Input voltage pulse signal

(18) High speed control ratio enable (22-26)

It is suggested to set 22-26=0 when SPM motor is used. Inverter starts in I/f mode and the relevant
adjustable parameters are 22-10 & 22-11.

It is suggested to set 22-26=1 when IPM motor is used and speed control mode is performed by the speed
control ratio 1:50. Inverter will input the continuously variable frequency signal to motor and the relevant

adjustable parameters are 22-27 & 22-28.
When it is set to 2, both [IPM motors and SPM motors can be used, and the relevant adjustable parameters
are 22-42 to 22-45.
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(19) Voltage Command of Mode 2 (22-27)

When 22-25=2 or setting of parameter 22-26 is enabled, input of the voltage amplitude setting for the
continuously variable frequency signal will influence the motor jittering. When the motor starts and the rotor
jitter occurs, it is required to increase the voltage amplitude to ensure the accuracy of detection angle.
Note: When the voltage value is set too high, overcurrent error may occur.

(20) Divider Ratio of Mode 2 (22-28)

When 22-25=2 or setting of parameter 22-26 is enabled, the input of continuous signal frequency depends
on the parameter (11-01) carrier setting. If the carrier setting is higher, it is required to appropriately
increase the divider ratio so as to reduce the input of continuous signal frequency and ensure the accuracy
of detection angle.

(21) Flux-weakening Voltage Command Restriction (22-29)

It is set for preventing the saturation of the output voltage. Inverter performs flux-weakening control by the
percentage of input power supply voltage as the limit of output voltage command. If flux-weakening current
command restriction (22-18) is set too low, inverter output voltage may exceed the voltage command limit.

(22) MTPA Selection (22-32)

0: MTPA invalid

1: Distribute D-Q-axis current command according to the torque command.

2: Distribute D-Q-axis current command according to the torque command and restrict output voltage
(12-19) to below the motor’s rated voltage (22-01).

3: Distribute D-Q-axis current command according to the torque command and control the output voltage
(12-19) to around the motor’s rated voltage (22-01).

(23) 22-33: MTPA Gain

When the default value is 200%, revising the PM motor’s D-axis inductance (22-15) or Q-axis inductance
(22-16) (such as completing the PM motor adjustment or directly changing the inductance value) will
re-calculate the MTPA Gain (22-33).

(24) IPM Estimator Gain (22-34)

When the estimator mode (22-26) setting is 1, the estimator gain is the multiple of the bandwidth. The
larger the setting value, the faster the motor response. However, if the value is too high, the control item
will exhibit vibration and become unstable. The smaller the setting value, the greater the speed deviation.
Please adjust the appropriate setting value according to the site equipment.

22-38 Open and closed loop switching point frequency width (%)
Range [1.0~40]1 %
22-39 Preliminary DC injection time
Range [0.00~20.0] s
22-40 High frequency angle finding time
Range [0.01~1.00] s
22-41 PM stop method
Range 0: Decelerate or stop below 22-11 and brake directly
1: Decelerate or stop below 22-11 and open loop stop
22-42 Fully closed loop control gain Ka
Range [64~8192]
22-43 Fully closed loop control gain Kb
Range [64~8192]
22-44 Fully closed loop control gain speed low pass filter
Range [1~2561]
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22-45 Fully closed loop control magnetic flux

Range [0.01~10.00]

(25) 22-38: Open and closed loop switching point frequency width (%)

Mainly when 22-26 = 0, open-loop control, when the (22-11) I/F mode start frequency switching point is
exceeded, the open-loop switch to the closed-loop control process, through the adjustment of the
switching weight ratio, the switching process can be effectively suppressed the current stability may be
caused by different applications, which enables better effects and protection in control operation.

(26) 22-39: Preliminary DC injection time

When the PM motor starts, it will first estimate the angle and then run in the PMSLV mode. When this
parameter is set, when the angle estimation is completed, the DC injection method will first be used to
draw the motor to the angle before running, which can effectively achieve start-up stability.

(27) 22-40: High frequency angle finding time

When 22-25=2, due to the PM motor angle estimation through the high frequency method during startup,
high frequency sound may be generated. In order to effectively suppress the high-frequency sound, users
can use this parameter to set the high frequency angle finding time according to their needs. Set to reduce
the high frequency sound generation by shortening the angle finding time when the high frequency angle
search can be run normally.

(28) 22-41: PM stop method

In PMSLV mode, when the speed is lower than 22-11, the system will use the 22-41 parameter mode to
perform different deceleration modes. When 22-41=0, the deceleration/stop is lower than 22-11 and the
DC brake mode will stop. ; When 22-41=1, open loop stop when deceleration/stop is lower than 22-11.
Users can choose between the modes according to their needs to achieve better operation control.

(29) 22-42: Fully closed loop control gain Ka

(30) 22-43: Fully closed loop control gain Kb

(31) 22-44: Fully closed loop control gain speed low pass filter
(32) 22-45: Fully closed loop control magnetic flux

Used with 22-26 = 2 full closed loop control, and full closed loop control is mainly used for control below
the low speed control ratio to achieve PMSLYV full-field full closed loop control, and then applied to different
low-speed occasions, through adjustment and estimation the gain of parameters 22-42~45 of the device to
achieves the stability of PMSLV low speed ratio control.

4-238



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.

Notel

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.

: 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

[0] : Set by 23-02

Range [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
e When 23-05=0000, LED keypad displays pressure setting value and pressure feedback
ar o1g
L
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

e When 23-05=0001 : LED keypad only displays the pressure setting value.

o
e

e When 23-05=0002 : LED keypad only displays the pressure feedback value.
10
b

Note:

If Pump mode is used LED keypad, parameter 23-03 is required to < 99.0 PSL
If Pump mode is used PID mode, the value of 10-33 is required to < 999 and 10-34=1.

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
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Table 4.3.17 Guide for PID parameter adjustment

Shablired Dewatson

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
(Pros) Fast response For smooth
Integral (Pros) Smooth output frequency .
. (Cons) Change rapidly output feedback
Time (I) (Cons) Slow down response o
frequency variations
) ) (Pros) Avoid overshooting N Respond to
Differential . . (Pros) System stability .
) (Cons) System instability or i ) system rapid
Time (D) (Cons) Overshooting easily

motor jittering

variations

L |

| Thatpaut after PID acpustmaend

Fig. 4.3.102 PID Diagram for PID parameter adjustment
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ikt beforg P adjisstmand

PID parameters can be modified during the inverter is running.
Cons: Disadvantage, Pros: Advantage

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
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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))

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).

=]

=r
Gt

H

: i .
Sleep Tolerance Range [[23-023-PD Feadback] < 23-09)

Fig. 4.3.103 Diagram for stop time of constant pressure

23-12 Maximum Pressure Limit
Range (0.00 ~ 650.00] PSI

» Itis 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

> Itis 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.
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Fig. 4.3.104 Diagram for pressure feedback limit

» The pressure under the control of PID is between the maximum pressure limit (23-12) and
minimum pressure limit (23-15).

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.
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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.

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.
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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
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(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] %

» 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.

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
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> 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. When 23-26 value changed, the value of 00-16 will be changd
automatically, avoid using multi-speed application function while using PUMP function.

[23-23=0 Uprward

Datechion of 'Water Pressune|

Bar 3-24 Hange of Water
ressure Dietechion

— T =L i e e
¥ LY ¥
I
I [23-02 Target Pressure WV ahse|
Pressure Feadback :
Valug I
] I
i |23- 26 Acceleration Time .
Hr ¥ Water Pretsuine Detechon ferme
: }‘L t - 23-11 Sleep Tirse of
I = —+=! Le| Constant Pressure
1 I i
== == — e = =il = —
"! [T I 23-10 Sleep Frequency
23.2%5 Perind of Walter

+| Output Fréquency |

Preszuere Detection

; . ] . time
. Water B Water —
Consumpton Consumption
Continues Stops

Fig. 4.3.107 Diagram for upward detection of water pressure
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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
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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

1. If“Pump lift” is too high, operation frequency is
higher without water consumption or with mild

Upward
. ) water consumption. So this detection effect is too
detection Keep the pressure above the target pressure during ) ) .
f this process for strict and precise applications restricted to jump into sleep.
OITEIET P P PP 2. Energy-saving of water flow is not obvious and
[PIESETE Slave is not easy to sleep under the multiple pumps
Yy p ple pump
in parallel.
1. Jump into sleep status without water consumption
or with mild water consumption.
2. For energy-saving purpose, under the multiple
Downward pumps in parallel regulate the pumps to the Pressure fluctuations may occur during this process if
detection optimum operation state during this process. user inappropriately regulates the range of water
of water 3. Startup sequency is by Master, Slave 1, Slave 2, and pressure detection (23-24) and the deceleration time of
pressure Slave 3. Sleep sequency is by Slave 1, Slave 2, and 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.

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).

> 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
Range .
[2] : Pressure Setting
[3] : Run/Stop
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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.

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.
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