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1 Safety precautions
1.1 Safety declaration

Read this manual carefully and follow all safety precautions before moving, installing,
operating and servicing the VFD. Otherwise, equipment damage or physical injury or death
may be caused.
We shall not be liable or responsible for any equipment damage or physical injury or death
caused due to failure to follow the safety precautions.

1.2 Safety level definition

To ensure personal safety and avoid property damage, you must pay attention to the
symbols and warnings in the manual.

Symbol Name Description
c Severe personal injury or even death can result if
Danger .
related requirements are not followed.

Severe personal injury or even death can result if

related requirements are not followed. As high

A Electric shock voltagg still presents in ‘Fhe bus capadtgr after power
off, wait for at least 5 minutes (depending on the

warning symbols on the machine) after power off to

prevent electric shock.

c Warnin Personal injury or equipment damage can result if
9 |related requirements are not followed.

Electrostatic |Equipment damage or internal component damage

A2\ discharge |can result if related requirements are not followed.
You may get burnt if related requirements are not
& Hot sides 9 q
followed.

Slight personal injury or equipment damage can result

Note Note ) )
if related requirements are not followed.

1.3 Personnel requirements

Trained and qualified professionals: People operating the equipment must have received
professional electrical and safety training and obtained the certificates, and must be familiar
with all steps and requirements of equipment installing, commissioning, running and

1



maintaining and capable to prevent any emergencies according to experiences.

1.4 Safety guidelines

General principles

A\

Only trained and qualified professionals are allowed to carry out related
operations.

Do not perform wiring, inspection or component replacement when power
supply is applied. Before performing these operations, ensure all the input
power supplies have been disconnected, and wait for at least the time
designated on the VFD. The minimum waiting time is listed in the following.

Model Minimum waiting time
1PH 220V 0.4-2.2kW 5 minutes
3PH 380V 0.75-22kW 5 minutes

Do not modify the VFD unless authorized; otherwise fire, electric shock or
other injury may result.

The VFD cannot be used as an "emergency-stop device".

The VFD cannot act as an emergency brake for the motor; it is a must to
install a mechanical braking device.

Prevent the screws, cables and other conductive parts from falling into the
VFD.

The base may become hot when the VFD is running. Do not touch.
Otherwise, you may get burnt.

Al

The electrical parts and components inside the VFD are electrostatic
sensitive. Take measurements to prevent electrostatic discharge when
performing related operations.

Delivery

>

Select appropriate tools for VFD delivery to avoid damage to the VFD, and
take protective measures like wearing safety shoes and working uniforms
to avoid physical injury or death.

Protect the VFD against physical shock or vibration.

Do not carry the VFD only by its front cover as the cover may fall off.

Installation

>

Do not install the VFD on inflammables. In addition, prevent the VFD from
contacting or adhering to inflammables.

Do not install the damaged or incomplete VFD.

Do not contact the VFD with damp objects or body parts. Otherwise, electric




Installation

shock may result.

The installation site must be away from children and other public places (See
section 3.2.1 Installation environment and site for details).

Connect the optional braking parts (such as braking resistors, braking units
or feedback units) according to the wiring diagrams.

As VFD leakage current caused during running may exceed 3.5mA, ground
properly and ensure the grounding resistance is less than 10Q. The
conductivity of PE grounding conductor is the same as that of the phase
conductor.

R, S, and T are the power input terminals, while U, V, and W are the output
motor-connection terminals. Connect the input power cables and motor
cables properly; otherwise, the VFD may be damaged.

When the VFD is installed in a confined space (such as cabinet), it is
necessary to provide protective devices (such as fireproof housing, electrical
protective housing, mechanical protective housing, etc.) that meet the IP
rating, and the IP rating shall comply with the relevant IEC standards and
local regulations.

Commissioning

>

The VFD may start up by itself when power-off restart is enabled (P01.21=1).
Do not get close to the VFD and motor.

Do not switch on or switch off the input power supplies of the VFD
frequently.
If the VFD has been stored without use for a long time, perform capacitor
reforming (described in section Hata! Basvuru kaynag: bulunamadi. Hata!
Bagvuru kaynag: bulunamad.), inspection and pilot run for the VFD before
the reuse.

Running

Close the VFD front cover before running; otherwise, electric shock may
occur.

High voltage presents inside the VFD during running. Do not carry out any
operation on the VFD during running except for keypad setup. The control
terminals of the VFD form extra-low voltage (ELV) circuits. Therefore, you
need to prevent the control terminals from connecting to accessible
terminals of other devices.

During driving a synchronous motor, besides above-mentioned items, the
following work must be done:




Running

v All input power supplies have been disconnected, including the main
power and control power.

v The synchronous motor has been stopped, and the voltage on output
end of the VFD is lower than 36V.

v After the synchronous motor has stopped, wait for at least the time
designated on the VFD.

v During operation, it is a must to ensure the synchronous motor cannot
run again by the action of external load; it is recommended to install
an effective external braking device or cut off the direct electrical
connection between the synchronous motor and the VFD.

Maintenance

® Do not perform VFD maintenance or component replacement when the
A power is on. Otherwise, electric shock may result.
® Keep the VFD and its parts and components away from combustible
materials and ensure they have no combustible materials adhered.
7' ® During maintenance and component replacement, take proper anti-static
A2\ measures on the VFD and its internal parts.
A ® Do not carry out insulation voltage-endurance test on the VFD, or measure
the control circuits of the VFD with a megohmmeter.
Note |® Use proper torque to tighten screws.
Disposal
A ® The VFD contains heavy metals. Dispose of a scrap VFD as industrial waste.




2 Product overview

2.1 Product nameplate and model

2.2 Product specifications

Model: GFD-00040S P20
Power (Output): 0.4kW

Input: AC 1PH 220V-240V 6.5A 47Hz-63Hz
Output: AC 3PH OV-Uinput 2.5A 0Hz-599Hz
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ltem

Specifications

Input

V)

Input voltage |AC 1PH 200V-240V

AC 3PH 380V-480V

Input current

G

See section 2.3 Product ratings.

Input

frequency

(Hz)

50Hz or 60Hz; Allowed range: 47-63Hz




Item

Specifications

Output
voltage (V)

0-Input voltage (V)

Output
current (A)

See section 2.3 Product ratings.

Output Output
power (kW)

See section 2.3 Product ratings.

Output
frequency
(Hz)

0-599Hz

Control mode

Space voltage vector control, and sensorless vector control
(SVO)

Motor

Motor type: Asynchronous motor (AM) and synchronous
motor (SM)

Speed ratio

For AMs: 1: 100 (SVC)
For SMs: 1: 20 (SVC)

Speed control

+0.2% (SVC)
accuracy
Control speed 6 3% (sv0)
fluctuation
performance Toraue
q <10ms (SVC)
response
Torque
control 5% (SVQ)
accuracy
Starting For AMs: 0.25Hz/150% (SVC)
torque For SMs: 2.5 Hz/150% (SVC)
Overload  [150% of the rated current for 60s
capacity  |180% of the rated current for 10s
Terminal
analog input |No more than 20mV
resolution
Peripheral Terminal
-erlp era digital input |[No more than 2ms
interface .
resolution
Analog input |Two inputs. All: 0-10V/0-20mA; Al2: 0-10V
Analog

output

One output. AO1: 0-10V/0-20mA




2.

Item

Specifications

Digital input

Four regular inputs. Max. frequency: 1kHz
One high-speed input. Max. frequency: 50kHz

Digital output

One Y terminal open collector output

Peripheral
interface
Relay output

Two programmable relay outputs

RO1A: NO; RO1B: NC; RO1C: common

RO2A: NO; RO2B: NC; RO2C: common

Contact capacity: 3A/AC250V, 1A/DC30V

#Note: Only output of relay 1is available for EU models.

Temperature
of running
environment

-10-50°C, no need of derating

#Note: Derating is required when the ambient
temperature exceeds 50°C. For details, see appendix A.1
Derating due to temperature.

Environment

requirement Ingress
q protection |IP20
(IP) rating
Pollution
D 2
degree cgree

Installation method

Wall mounting and DIN rail mounting

#Note: Only VFDs in frames A and B support DIN rail
mounting and require corresponding accessories; only
VFDs in frames C, D, and E support flange mounting and
require corresponding accessories.

Cooling method

220V voltage class: natural cooling for 0.75kW and lower
380V voltage class: natural cooling for 1.5kW and lower
Others: Forced air cooling

Product certification

CE certification requirements are met.

3 Product ratings

Model I Output power (kW) I Input current (A) | Output current (A)
AC 1PH 200V-240V
GFD-00040S 0.4 6.5 2.5
GFD-00075S 0.75 il 4.2
GFD-00150S 1.5 18 7.5
GFD-00220S 2.2 243 10




Model Output power (kW) | Input current (A) | Output current (A)

AC 3PH 380v-480V

GFD-00075H 0.75 4.5 2.5
GFD-00150H 1.5 6.5 3.7
GFD-00220H 2.2 8.8 55
GFD-00400H 4 15.6 9.5
GFD-00550H 5.5 22.3 14
GFD-00750H 7.5 28.7 18.5
GFD-01100H 1 36 25
GFD-01500H 15 46 32
GFD-01850H 18.5 57 38
GFD-02200H 22 62 45




2.4 Product heat dissipation

::::SJ;?S:?; fEJItIIr: arc.inﬁvlvr: Heat Airflow | Air flow
Model ST | R A dissipation rfte ratf (CFM)
w) w) BTU/hn) | (m23/h) | (ftA3/min)
AC 1PH 200V-240V
GFD-00040S 5 30 101 - -
GFD-00075S 5 46 155 - -
GFD-00150S 5 51 172 20 2
GFD-00220S 5 77 264
AC 3PH 380V-480V
GFD-00075H 7 37 125 - -
GFD-00150H 7 48 162 - -
GFD-00220H 8 61 209
20 12
GFD-00400H 8 103 350
GFD-00550H 9 168 573 50 30
GFD-00750H 9 243 829
GFD-01100H 16 258 880 122 72
GFD-01500H 17 443 1512 122 72
GFD-01850H 18 450 1535 153 90
GFD-02200H 19 556 1897 153 90




2.5 Product dimensions and weight

Qutline Package outline
Model Frame dimensions dimensions | Net weight (kg)
WxHXD (mm) | WxHxD (mm)
AC 1PH 200V-240V
GFD-00040S
GFD-000755 A 60x190x155 238x98x205 0.99
GFD-00150S
GFD-00220S B 70x190x155 238x98x205 125
AC 3PH 380V-480V
GFD-00075H
GFD-00150H A 60x190x155 238x98x205 0.99
GFD-00220H
GFD-00400H B 70x190x155 238x98x205 125
GFD-00550H
GFD-00750H C 90x235x155 298x128x213 1.95
GFD-01100H
GFD-01500H D 130x250x185 338x223x255 355
GFD-01850H
GFD-02200H E 160x300x190 413%x255%x300 49




2.6 Product structure

Warning

®The Micro USB interface is a software upgrade interface, which requires the
use of our company's dedicated burner and connection cable.

A # Note: A universal USB cable cannot be used by this interface.

® After the VFD is powered on, high voltage is present at the Micro USB port on
the drive board; do not touch or use this port.

Figure 2-1 Product components (taking the 380V 7.5kW VFD model as an example)

' ] ]
10
3 "
12
5
6 3
5 1
8 15
16
No. Component No. Component
Input safety protection .
1 ’ ) 9 Input terminal
grounding terminal
2 EMC screw 10 Potentiometer knob
3 Cover i Nameplate
4 Model bar code 12 Control board terminal
5 Signal grounding terminal 13 RI45 network port
(PE)
6 Micro USB interface (on the 14 Housing
control board)
7 Output terminal 15 Micro USB port (on the drive
board)




No. Component No. Component
8 Output safet_y protec.t\on 16 Cooling fan
grounding terminal

#Note: The EMC screws for VFDs in frame D and frame E include EMC AC and EMC DC.
For details, see section 4.2 Checking compatible grounding systems.

2.7 System configuration

When using the VFD to drive a motor to form a control system, various electrical devices
need to be installed on the input and output sides of the VFD to ensure stable system

running.
Figure 2-2 System composition
GFD Serisi
Haz Kontrol Cihaz:
Table 2-1 System configuration
Component Position Description

Breaker

Between the
power supply and
the VFD input side

Device for electric shock prevention and
protection against short-to-ground that may
cause current leakage and fire. Select
residual-current circuit breakers (RCCBs) that
are applicable to VFDs and can restrict high-
order harmonics, and of which the rated

12



Component Position Description
sensitive current for one VFD is larger than
30mA.
. Accessories used to improve the power factor
Input At the VFD t ;i ; .
npu € VTRIMPUT ] o the input side of the VFD, and thus restrict
reactor side . )
high-order harmonic currents.
Between the VFD |(Optional) Accessory used to lengthen the
output side and [valid transmission distance of the VFD, which
Output ) ) . )
the motor, effectively restricts the transient high voltage
reactor . . . .
adjacent to the |generated during the switch-on and switch-
VED off of the IGBT module of the VFD.
& ] At the VFD input (Optional) Input fiIFer.: Accessory that restricts
. Input filter side the electromagnetic interference generated
— by the VFD and transmitted to the public grid
through the power cable. Try to install the
input filter near the input terminal side of the
VFD.
(Optional) Output filter: Accessory used to
restrict interference generated in the wiring
area on the output side of the VFD.
All the product series can meet the
Output Adjacent to the  |conductivity and transmission requirements of
filter VFD output  |IEC/EN 61800-3 C3 electrical drive systems.
terminals Optional external filters can be used to meet
the conductivity and transmission
requirements of IEC/EN 61800-3 C2 electrical
drive systems.
# Note: Please comply with the technical
requirements specified in the appendix of the
manual for the assembly of motors, motor
cables, and filters.
Accessories used to consume the
Between the VFD regenerat.lve energy of the motor to reduce
Brakin main circuit the DEC time.
. o ) ® Braking unit: Already embedded (only
resistor | terminals (+) and . . h
PB external braking resistor required)

® Braking resistor: Optional and externally
connected for all models




Com

onent

Position

Description

Host
controller
software

Installed on the
host controller for
VFD management

Monitor multiple VFDs.

Set and monitor function parameters;
upload and download function
parameters in batches.

View modified function codes, compare
default values, and follow up and query
for function codes.

Query for and follow up status
parameters.

View real-time and historic faults.
Display function codes in configuration
mode.

Control device startup, stop, forward
running, reverse running, and other
operations.

View curves, save and replay waveform
data, operate waveforms through cursor,
and simulate waveform data.

For details about option model selection, see Appendix D Peripheral accessories.




2.8 Quick startup

Task

Reference

1. Unpack the box for inspection.

See section 3.1 Unpacking inspection.

2. Check whether the VFD connected load
and power supply match.

See section 2.1 Product nameplate and
model.

3. Check the installation environment.

See section 3.2 Preparing.

4. Install the VFD on the wall/in the
cabinet.

See section 3.3 Installation.

5. Perform wiring.

See chapter 4 Electrical installation.

6.  Commission the VFD.

See chapter 6 Commissioning.




3 Mechanical installation

3.1 Unpacking inspection

After receiving the product, perform the following steps to ensure the product use safety.

B Check the package

Before unpacking, check whether the product package is intact-whether the package is
damaged, dampened, soaked, or deformed. After unpacking, check whether the interior
surface of the packing box is abnormal, for example, in wet condition.

B Check the machine and parts

After unpacking, check whether the equipment enclosure is damaged or cracked, whether
the parts (including the VFD and manual) inside the packing box are complete, and whether
the nameplate and label on the product body are consistent with the model ordered.

3.2 Preparing

Only trained and qualified professionals are allowed to carry out the operations mentioned
in this chapter. Read the following installation preparation carefully before installation to
ensure smooth installation and avoid personal injury or equipment damage.

Warning

A\

Carry out operations according to instructions presented in section 1.4
Safety guidelines. Ensure the VFD power has been disconnected before
installation. If the VFD has been powered on, disconnect the VFD and wait
for at least the time designated on the VFD, and ensure the POWER indicator
is off.

The VFD installation must be designed and done according to applicable
local laws and regulations. Does not assume any liability whatsoever for any
VFD installation which breaches local laws or regulations.




3.2.1 Installation environment and site

Environment requirement

Environment

Requirement

® -10-+50°C

The temperature does not change rapidly.

® When the VFD is installed in a closed space, such as
control cabinet, use a cooling fan or air conditioner for

/ Y
Temperature temperature adjustment if necessary.
® When the temperature is too low, if you want to use the
VFD that has been idled for a long time, install an external
heating device before the use to eliminate the freeze
inside the VFD. Otherwise, the VFD may be damaged.
® The relative humidity (RH) of the air is less than 90%, and
Relative there is no condensation.
humidity (RH) o ® The max. RH cannot exceed 60% in the environment
where there are corrosive gases.
® Lower than 1000m
® When the altitude exceeds 1000m, derate by 1% for every
Altitude increase of 100m.

® When the altitude exceeds 3000m, consult our local
dealer or office for details.

Vibration § §

Max. vibration ACC: 5.8m/s?(0.69)

Location requirement

Location

Requirement

Indoor

Without electromagnetic radiation sources and direct sunlight.
# Note: The VFD must be installed in a clean and well-ventilated

environment based on the housing IP rating.

Without foreign objects such as oil mist, metal powder,
conductive dust, and water.




Location Requirement

Without radioactive, corrosive, hazard, and combustible and
explosive substances.

# Note: Do not install the VFD onto combustible objects.

Indoor

. With low salt content

3.2.2 Installation direction

The VFD can be installed on the wall or in a cabinet, and it must be installed vertically. It
cannot be installed in other directions such as horizontal (lying), horizontal (lateral), or
inverted.

Figure 3-1 Installation direction diagram

Vertical Horizontal Transverse
installation installation installation

18



3.2.3 Installation space

3.2.3.1Single VFD
Figure 3-2 Installation space diagram of a single VFD

2

YR

Table 3-1 Installation space dimensions of a single VFD

Dimensions (mm)
Frame
a b c
A B CD,E >40 >100 >100

3.2.3.2 Multiple VFDs

When installing multiple VFDs, you can install them in parallel. When you install VFDs in
different sizes, align the top of each VFD before installation for the convenience of future
maintenance.




Figure 3-3 Installation space diagram of multiple VFDs
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#Note: The ambient temperature cannot exceed 40°C for installing multiple VFDs side by

side.
Table 3-2 Installation space dimensions of multiple VFDs
Frame Dimensions (mm)
a b (¢
ABCDE >40 >100 >100

3.3 Installation and uninstallation

The VFD installation methods vary with the VFD external structures. Please choose the
appropriate installation method from the following table based on the specific model and
the applicable environment. (v indicates the installation method that can be selected.)

Table 3-3 Installation method selection

R Installation method
Wall mounting DIN rail mounting Flange mounting
A v 4 -
B v v -
C v - 4

20



Installation method
Frame - - - -
Wall mounting DIN rail mounting Flange mounting
D v - v
E v - v

#Note: When selecting the DIN rail mounting method for the models in structure frames
A and B, you must select a rail mounting bracket. For details about the mounting bracket

sizes and ordering codes, see D.3.4.3 DIN rail mounting bracket.

3.3.1 Installation

3.3.1.1 Wall mounting

The wall mounting procedure is as follows:

the top.
mounting
appendix

Prawes

Step1 Mark the mounting hole positions,
and pre-tighten the two screws at

For details about
hole  positions,
C1 VFD

dimensions.

o

overall

the screws.
see

Step 2 Fasten the VFD end with the keyhole
slots onto the two pre-installed

bottom.

Step 3 Pre-tighten the two screws at the

SCrews.

Step 4 Tighten the four pre-installed

21
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3.3.1.2 Cover dismounting

You need to remove the VFD cover for main circuit and control circuit wiring. The

dismounting procedure is as follows:

Step 1 Press the elastic snaps on both
sides of the bottom of the cover,
and lift them up with force until the
snaps detach from the slot.

Step 3 Lift the cover and pull it out in tilted
way.

23



4 Electrical installation

4.1 Insulation inspection

Do not perform any voltage endurance or insulation resistance tests, such as high-voltage
insulation tests or using a megohmmeter to measure the insulation resistance, on the VFD
or its components. Insulation and voltage endurance tests have been performed between
the main circuit and housing of each VFD before delivery. In addition, voltage limiting
circuits that can automatically cut off the test voltage are configured inside the VFDs. If you
need to conduct insulation resistance testing on the VFD, please contact us.

# Note: Before conducting insulation resistance testing on input and output power cables,
remove the cable connection terminals from the VFD.

®  Input power cable

Check the insulation conditions of the input power cable of a VFD according to the local
regulations before connecting it.

m  Motor cable

Ensure that the motor cable is connected to the motor, and then remove the motor cable
from the U, V, and W output terminals of the VFD. Use a megohmmeter of 500V DC to
measure the insulation resistance between each phase conductor and the protection
grounding conductor. For details about the insulation resistance of the motor, see the
description provided by the manufacturer.

#Note: If the motor inside is damp, the insulation resistance is reduced. If it may be damp,
you need to dry the motor and then measure the insulation resistance again.

4.2 Checking compatible grounding systems

The VFD EU models have been equipped with the embedded EMC filter as standard and
therefore they can be installed on symmetric grounding systems and asymmetric
grounding systems. When the VFD is used in an asymmetric grounding system, the EMC
screws (namely, the EMC AC screw and EMC DC screw) must be removed to avoid the
connection between the VFD internal EMC filter capacitor and the grounding potential,
which may cause the VFD tripping or damage. The VFD supports the TN-S, TT, and IT
grounding systems.
4.2.1 EMC filter grounding capacitor

The VFD with an internal EMC filter can be installed on a TN-S system with a symmetrical
earth ground. If the VFD is installed to another grounding system, it may be necessary to
disconnect the EMC filter and the voltage dependent resistor (VDR). See sections 4.2.3
When to disconnect the EMC filter or VDR: TN-S, IT, corner-grounded delta and midpoint-
grounded delta systems and 4.2.4 Guidelines for installing the VFD in TT systems.
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Warning

f Do not install a VFD with an EMC filter on a system that is not suitable for
the filter. This can cause a hazard or damage to the VFD.

# Note: When the internal EMC filter is disconnected, the EMC compatibility of the VFD will
be significantly reduced and will not meet the EMC compatibility motor cable length
requirements in appendix A.5.2 Motor cable length for EMC.

4.2.2 Ground-to-phase VDR

Most VFDs are designed to operate on three-phase power supply systems with symmetric
line voltages. To meet surge immunity requirements, these VFDs are equipped with VDRs,
which provide voltage surge protection as well as phase-to-phase and phase-to-ground
protection. The VDR circuit is designed only for surge suppression (transient line protection)
and is not intended for continuous operation.

For ungrounded supply systems, the phase-to-ground VDR can provide a continuous
current path to ground. Exceeding the published phase-to-phase, phase-to-ground
voltage or energy ratings may damage the VDR.

Standard VFDs with VDRs can be installed in symmetrically grounded TN-S systems. If the
VED is installed to another grounding system, it may be necessary to disconnect the VDR.
See sections 4.2.3 When to disconnect the EMC filter or VDR: TN-S, IT, corner-grounded
delta and midpoint-grounded delta systems and 4.2.4 Guidelines for installing the VFD in
TT systems.

Warning

Do not connect the phase-to-ground VDR to a system that is not suitable
A for the VDR when installing the VFD. Otherwise, the VDR circuit may be
damaged.

4.2.3 When to disconnect the EMC filter or VDR: TN-S, IT, corner-grounded delta and midpoint-
grounded delta systems

The requirements for disconnecting EMC filters and VDRs, as well as additional
requirements for different power systems are shown in the following.
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Symmetrical Corner-grounded delta (B1) |IT system (floating
grounding TN-S and midpoint-grounded delta|ground or high
Frame [system, also known as|(B2) systems < 600V resistance grounding
grounding Y system [>30Q)]) (C)
(A
Do not disconnect Disconnect the EMC screw. Disconnect the EMC
A B, C
the EMC screw. screw.
Do not disconnect Disconnect the EMC AC Disconnect the EMC
D E the EMC AC screw, screw, EMC DC screw, and AC screw, EMC DC
! EMC DC screw, or VDR screw. screw, and VDR
VDR screw. screw.
L1 L1 L1 L1
L2 L2
L3 é % Egﬂ L3
L2 L2
N ‘ L3 ‘ L3
PE PE PE
= ~ Drive = % Drive 77I)rv\o % Drive
A B1 B2 c

# Note: These are the EMC filter and VDR screws in the VFDs in different outline dimensions.

Frame EMC filter screw VDR screw

A B C EMC screw

Two EMC screws (including EMC AC and EMC

D, E
DC)

VDR

4.2.4 Guidelines for installing the VFD in TT systems
The VFD can be installed on the TT system under the following conditions:

1. Avresidual current protection device has been installed in the power supply system.
2. These screws have been disconnected. Otherwise, the leakage current from the EMC
filter, VDR, and capacitor can cause the residual current protection device to trip.
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Frame EMC filter screw VDR screw
A B, C EMC AC screw VDR
D, E Two EMC screws (including EMC AC and EMC DQ) VDR
L1
L2
L3
J N

1

#Note:

®  [f the EMC filter screw is disconnected, the VFD will not comply with the EMI
requirements defined in the EMC classification.

® The VFD does not guarantee the proper operation of its internal ground leakage
detector.

® In large systems, the leakage protection device may trip unexpectedly.

4.2.5 ldentifying grid grounding systems

Warning

Only qualified professionals are allowed to carry out the operations

mentioned in this section. Depending on the installation location, this work
A can even be classified as live work. Only electrical professionals certified for
the job should proceed with the work. Comply with local regulations.
Ignoring these instructions could result in injury or death.

To determine the grounding system, check the power transformer connections. See the
applicable electrical drawings for the building. Otherwise, measure these voltages at the
switchboard and see the table to identify the grounding system type.

® Input line phase-to-phase voltage (U,.))

® Input line L1 to-ground voltage (U1.6)

® Input line L2 to-ground voltage (U;,-c)

® Input line L3 to-ground voltage (Us.¢)

The following table shows the relationship between line-to-ground voltage and line-to-line
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voltage for each grounding system.
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U, Uie Ub.g Uss Power system type
X 058 X 058 X 058 X Symmetric grounding system
(TN-S system)
X 10X 10X 0 Corner—grgunded delta system
(asymmetric)
X 0.866 X 05X 05X Neutral—grgunded delta system
(asymmetrical)
IT system (floati high
Level changes | Level changes | Level changes s.ys em (floa lng. orhg
X ) ) ) resistance grounding [>30Q)])
over time over time over time .
asymmetric
TT system (protective earth
connection of electrical
X Level changes | Level changes | Level changes |equipment is provided by local

over time over time

over time  [connection. A separate
protective earth connection is
installed at the generator.)

Figure 4-1 EMC screw position for VFDs in frames A, B, and C
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4.3 Cable selection and routing

4.3.1 Cable selection

Power cable

Power cables mainly include input power cables and motor cables. Comply with local
regulations to select cables.

To meet the EMC requirements stipulated in the CE standards, it is recommended to use
symmetrical shielded cables as input motor cables and power cables, as shown in Figure
4-2. Compared with four-core cables, symmetrical shielded cables can reduce
electromagnetic radiation as well as the current and loss of the motor cables.

Figure 4-2 Symmetrical shielded cable and four-core cable

Symmetrical shielded cable Four-core cable

PE conductor and
shield layer

@ Conductor

@' Jacket PE:

Insulator

Shield layer

Conductor O Conductor

Jacket
Jacket PE @” |r::u\:mr

Insulator

&

Figure 4-3 Cable cross section

hsulation layer Sh]'e]gl layer

——

——

——

#Note:

® The input power cables and motor cables must be able to carry the corresponding
load currents.

®  Figure 4-3 shows the minimum requirement on motor cables of VFD. The cable must
consist of a layer of spiral-shaped copper strips. The denser the shield layer is, the
more effectively the electromagnetic interference is restricted.

®  The cable conductor temperature limit is 70°C. If you use a cable with the conductor
temperature limit of 90°C, the cable must comply with relevant national standards
and specifications.

®  [fthe electrical conductivity of the motor cable shield layer does not meet the

requirements, a separate PE conductor must be used.
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®  The cross-sectional area of the shielded cables must be the same as that of the
phase conductors if the cable and conductor are made of materials of the same
type.

® To effectively restrict the emission and conduction of radio frequency (RF)
interference, the conductivity of the shielded cable must be at least 1/10 of the
conductivity of the phase conductor.

®  This requirement can be well met by a copper or aluminum shield layer.

m  Control cable

Control cables mainly include analog signal control cables and digital signal control cables.
Analog signal control cables use twisted-pair double shielded cables, with a separate
shielded twisted pair for each signal and different ground wires for different analog signals.
For digital signal control cables, double-shielded cables are preferred, but single-shielded
or unshielded twisted pairs can also be used. For details, see appendix D.1.2 Control cable.

4.3.2 Cable arrangement
Figure 4-4 shows the cable routing and wiring distance.
Figure 4-4 Cable routing distance

hputpow ercable

as 110

Contwlcable

00m

Pow ercable
I C300m m

Mowreable

_Control cable

T500m m

# Note:

®  Motor cables must be arranged away from other cables. The du/dt of the VFD
output may increase electromagnetic interference on other cables.
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®  Motor cables cannot be routed with other cables in parallel for long distances.

e |If the control cable and power cable must cross each other, ensure that the angle
between them is 90°.

®  The motor cables of several VFDs can be arranged in parallel. It is recommended
that you arrange the motor cables, input power cables, and control cables separately
in different trays.

®  The cable trays must be connected properly and well grounded.

®  Other cables cannot cross the VFD.

4.4 Main circuit wiring
4.4.1 Main circuit wiring

Figure 4-5 Main circuit wiring diagram

e B
} Braking |
[ resistor |
[ ©
— el on e
gt
| §\ | } ‘
A —35 B p Qs
power 2 ! VFD main circuit
supply = !
— H !
|

#Note: The fuse, input reactor, input filter, output reactor, and output filter are optional
parts. For details, see Appendix D Peripheral accessories.
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4.4.2 Main circuit terminals

Main circuit terminal diagram for 220V 0.4—
2.2kW VFD models

Main circuit terminal diagram for 380V 0.75—
4kW VED models

Main circuit terminal diagram for 220V 4-
5.5kW VFD models
Main circuit terminal diagram for 380V
5.5-7.5kW VFD models

R SILTHN

[Qes /D
| & Jopele

GEHMBU VW

Main circuit terminal diagram for 220V 7.5—
11kW VFD models

Main circuit terminal diagram for 380V 11—
15kW VFD models

Main circuit terminal diagram for 220V
15kW VFD models
Main circuit terminal diagram for 380V

18.5-22kW VFD models

2
N}

Terminal symbol

Function description

R, S/L, T/N 3PH (or 1PH) AC input terminals, connected to the grid.
U VvV, W 3PH AC output terminals, connected to the motor usually.
PB, (+) Connected to the external braking resistor terminals.

). 0

Busbar positive/negative terminal, used for sharing the DC busbar
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Terminal symbol Function description

in VFD paralleling.

@ Grounding terminal for safe protection; each machine must carry
two PE terminals and proper grounding is required.

#Note:

® [tis recommended to use a symmetrical motor cable. Please ground the grounding
conductor in the motor cable at the VFD end and the motor end.

® For frame A/B/C, the (-) terminal is optional for customization, unavailable for
standard and EU models. For frame D/E, the (-) terminal is standard.

4.4.3 Wiring procedure
Step 1 Connect the yellow and green grounding line of the input power cable to the VFD
grounding terminal, connect the 3PH input lines to the R, S, and T terminals, and
tighten up.
Figure 4-6 Wiring diagram of input power cable

Step 2 Connect the yellow and green grounding line of the motor cable to the VFD PE
terminal, connect the motor 3PH lines to the U, V, and W terminals, and tighten up.
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Figure 4-7 Wiring diagram of motor cable

Step 3 Connect optional parts such as the braking resistor that carries cables to designated
positions. See section 4.4.1 Main circuit wiring.

Step 4 Fasten all the cables outside the VFD mechanically if allowed.

Figure 4-8 Screw installation diagram

=

|

NG .
The screw is not The screw is
fastened. fastened.
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4.5 Control circuit wiring

4.5.1 Control circuit wiring

# Noter

POS.54 specifies the S
terminal mode.

0:NPN (default)

1. PNP

Figure 4-9 Control circuit wiring diagram

+24V(NPN)
53Dﬂyeno<wp)

Forward Pos.54
running ()| s1 pTe2AVONPN)
Forward [ | IGND(PNP)
logging || | s2_ jlraavinen)
Fault ! [
reset 1)

|

|

s4 —+24V(NPN)
| A —GND(PNP)

HDIA

T +24v.

GND(NPN)

,,,,,,,, =3 +24V(PNP)

T1PE

Power used for

A I
1 v

A2 Multifunction
Gnp analog input

=
1"

Safety switch

Available |
only for EU 1
models |

H2

+24v

|
+10V frequency setting ON  OFF

VFD control circuit

485+

{4ss-
PE

|analog output|
Jo-10vi0-20ma

.| 12-2av0c
T External power
T “upply used

1 1 RS485
i/ i feommunication

ROIB Output of
ROLC relay 1

Output of
relay 2

Available
only for
standard
models
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4.5.2 Control circuit terminals

Figure 4-10 Control circuit terminal diagram

=

2|

) 5 | -

Forstandand
m odels

1
=1

Terminal Function

+10V_ |Locally provided +10V power supply

Al Analog input. Range: 0-10V/0-20mA. Whether voltage or current is used for
input is set through the DIP switch.

Al2 Analog input. Range: 0V=10V

AOT Analog output. Range: 0-10V/0-20mA. Whether voltage or current is used for
output is set through the DIP switch.

ROTA

ROB Relay output. ROTA: NO; RO1B: NC; RO1C: common
Contact capacity: 3A/AC 250V, 1A/DC 30V

RO1C

RO2A

ROZB Relay output. RO2A: NO; RO2B: NC; RO2C: common
Contact capacity: 3A/AC 250V, 1A/DC 30V

RO2C

GND  |Power reference ground

Y1 Switch capacity: 50mA/30V. Output frequency range: 0-1kHz

485+ |RS485 differential signal communication port. The standard RS485
communication interface should use shielded twisted pair. Determine whether

485-  |to connect the 120Q terminal matching resistor of RS485 communication
through the DIP switch.
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Terminal Function

# Note: If the VFD responds to the master, the master takes a delay # (unit:
ms) before sending the next packet to the VFD. The delay ¢is calculated as
follows:
t=3150/Baud rate + 1.8
For example, if the baud rate is 19200, ¢is 1.964ms.

+24V  [User power supply provided by the VFD. Max. output current: 100mA
Active input high level range: 11-30V
Active input low level range: 0-3V

S1-S4  [Max. input frequency: 1kHz
Programmable digital input terminals, the functions of which can be set
through the related parameters.
Channel for both high-speed pulse input and digital input

HDIA  [Max. input frequency: 50kHz
Duty ratio: 30%-70%
Safe torque off (STO) inputs

al STO redundant input, connected to the external NC contact. When the contact
opens, STO acts and the VFD stops output.
Safety input signal wires use shielded wires whose length is within 25m.
He The H1 and H2 terminals are short connected to +24V by default. Remove the

jumper from the terminals before using the STO function.

4.5.3 Input/output signal wiring

4.5.3.1 Digital input/output signal wiring
The VFD supports both the NPN (sinking) and PNP (sourcing) wiring. The NPN (sinking)
wiring is used by default.

m  Digital input signal wiring

Figure 4-11 NPN (sinking) wiring

Internal +24V power supply
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If you need to use the PNP (sourcing) wiring, set P05.54 to 1.

Figure 4-12 PNP (sourcing) wiring

Internal +24V power supply Internal +24V power supply

m  Digital output signal wiring

Figure 4-13 Y1 terminal wiring

Internal +24V power supply

4.5.3.2 Analog input signal wiring
When the analog voltage signal connection is weak, it is prone to external noise interference.
Therefore, shielded twisted pair cables are generally used, and the wiring distance should
be within 20m. The lead line of the shield layer should be as short as possible and needs to
be fixed to the VFD signal grounding D with screws, as shown in Figure 4-14.

Figure 4-14 Analog input terminal wiring
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Figure 4-15 PE shield layer wiring

#Note:
®  When selecting current signal input for Al1, use a screwdriver to turn the All switch
to the "I" side.

®  The method for AO1 current output type and RS485 matching resistor selection is
similar to the preceding.

®  Insome cases where the analog signal is severely disturbed, a filtering capacitor or
magnetic ring needs to be installed on the analog signal source side. At least 3 turns
are required to pass through the same phase.

AI1/AO1

GND

Iron oxide magnetic ring
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4.5.3.3 Relay output wiring

For protection purpose, you need to add a protective device such as varistor and diode
near the inductive loads (including relays, contactors, and motors) that will cause voltage
transients at power loss, but do not add any protective device to the relay output side.

220V AC

4.6 Power distribution protection

Warning
® Do not connect any power source to the VFD output terminals U, V and
A W. The voltage applied to the motor cable may cause permanent
damage to the VFD.

m  Power cable and VFD protection

In case of short circuit, the fuse protects input power cables to avoid damage to the VFD;
if internal short-circuit occurs to the VFD, it can protect neighboring equipment from being
damaged. Figure 4-16 shows the wiring.
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Figure 4-16 Fuse configuration

Tnputeable Fuse

[Tkt
(e

——

S~

#Note: Select the fuse according to D.2 Breaker and electromagnetic contactor.
Motor and motor cable short-circuit protection

If the motor cable is selected based on VFD rated current, the VFD is able to protect the
motor cable and motor without other protective devices during short circuit.

#Note: If the VFD is connected to multiple motors, use a separated thermal overload switch
or breaker to protect the cable and motor, which may require the fuse to cut off the short
circuit current.

Motor thermal overload protection

When overload is detected, the power must be cut off. The VFD is equipped with the motor
thermal overload protection function, which can block output and cut off the current (if
necessary) to protect the motor.

Bypass connection protection

In scenarios which require normal system operation in the event of VFD failure, the
power/variable frequency conversion circuit needs to be configured.

In scenarios where the VFD is used only soft startup, power-frequency running is directly
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performed after the startup, which requires bypass connection.

If VFD status needs to be switched frequently, you can use the switch which carries
mechanical interlock or a contactor to ensure motor terminals are not connected to input
power cables and VFD output ends simultaneously.
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5 Keypad operation guidelines

5.1 Keypad panel display

The VFD has been equipped with a LED film keypad as a standard configuration part. You
can use the keypad to control the start and stop, read status data, and set parameters of
the VFD.

Figure 5-1 Standard LED keypad

Digital display zone
Run indicator
Forward or reverse
running indicator

Programming/
Multifunction
shortcut key

Run key

Potentiometer

Unit indicator
UP key
Confirmation
IShift key

Stop/Rese key

#Note:

DOWN key

®  When mounting the keypad (including parameter copying keyboard and common
keyboard) externally, use a standard RJ45 crystal head network cable as the keyboard
extension cable, and mount it on the front door panel of the cabinet by using M3
screws or optional keyboard mounting bracket.

®  When the external parameter copying keypad is valid, the local LED film keypad is not
on; when the external common keypad is valid, both the external common keypad
and the local LED film keypad are on.

5.1.1 Status indicator

Indicator Status Definition
B onN The VFD is running.
RUN/TUNE] W] Bink  |The VFD is in parameter autotuning.
[ off The VFD is stopped.
M oN The VFD runs reversely.
FWD/RE
[ off The VFD runs forward.
H on The VFD uses communication as the
LOCAL/REMOT| command running channel.
W] Blink The VFD uses terminal as the command
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Indicator Status Definition

running channel.

[ off The .VFD uses keypad as the command
running channel.

RUN/TUNE M on N
displaying the |The VFD is in fault state.
FWD/REV] fault code

[ W Blinking at The VED s | ot
e IS In pre-alarm state.
LOCAL/REMOT] the same time P

On: Unit displayed on the keypad currently
B Hz  |Frequency unit
“{ RPM  |Rotation speed unit

Unit indicator

le{ A Current unit
le. % Percentage
B for] : }». \% Voltage unit

#Note: The unit indicator blinking and turning-on are generally used to distinguish different
stop and running parameter display.

5.1.2 Display area

The display area displays a 5-digit value, including fault alarm code, set frequency, output
frequency, and functional status data.
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Display | Means |Display | Means |Display | Means |Display | M eans

] 0 ! 1 Z 2 3 3
Y 4 S 5 6 6 3 7
8 8 g 9 A A 5 b
C C d d £ E £ F
H il ! I L L n N

n 0 0 A P r r

S £ t U U u v

5.1.3 Key
Key Function

. Programming/
%E“ Multifunction
shortcut key

Press it to enter or exit level-1 menus or delete a parameter.
Press and hold it (at least 1s) to implement the function
defined by the ones place of P07.02, which is jogging by
default.

Confirmation/

@

Press it to enter menus in cascading mode or confirm the
setting of a parameter.
Press it to select display parameters in the interface for the

Shifting key  [VFD in stopped or running state.
Press and hold it (at least 1s) for cyclic shifting during
parameter setting.
a Up key Press it to increase data or move upward.
ﬂ Down key Press it to decrease data or move downward.
:E,“ Run key Press it to run or perform autotuning under keypad

operation mode.

?

Stop/Reset key

ol
kit
k1

P07.04 specifies the validity of the key function.
Press it to stop running or autotuning in running state.
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Key Function
Press it to reset in fault alarm state.
When mounting the parameter copying keypad externally,
the input source of Al3 is the potentiometer of this external

. Potentiometer |keypad.
(AI3) When using the local LED film keypad or mounting a

common keypad externally, the input source of Al3 is
specified by P05.53.

5.2 Keypad display

The keypad display content varies under different states. The following describes the keypad
display content under different states.

Figure 5-2 Status interface display

=(EsmnO)

Stopped-state hom epage Running-state hom epage Faultstate hom epage

5.2.1 Displaying stopped-state parameters

When the VFD is in stopped state, and the keypad is not in the function code viewing or
editing state, the keypad displays stopped-state parameters. By setting P07.07, you can

select different stopped-state parameters. Press [ENT/SHIFT| to switch the parameters.
5.2.2 Displaying running-state parameters

When the VFD is in running state, and the keypad is not in the function code viewing or

editing state, the keypad displays running-state parameters. By setting P07.05 and P07.06,

you can select different running-state parameters. Press [ENT/SHIFT| to switch the

parameters.
5.2.3 Fault display

When the VFD is in fault state, and the keypad is not in the function code viewing or editing
state, the keypad displays the fault code in blinking way. You can perform fault reset by
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using the [STOP/RST]| key, control terminals, or communication commands. If the fault

persists, the fault state and fault code display are kept.

When the VFD is in fault display state, and the keypad is in the function code viewing or
editing state, the keypad automatically returns to the fault state display if there is no
operation within 20s. When there is no fault with the VFD, after entering the third-level
menu of changing a function code with the attribute "@", the value of the function code
will be displayed continuously. In other cases, if there is no operation on the keypad within
1 minute, the keypad will automatically return to the stopped-state or running-state
parameter display from the function code viewing or editing state.

5.3 Operation procedure
5.3.1 Modifying function parameters
The keypad contains three levels of menus according to operation editing settings.

Keypad operation m enu

/
:

When the VFD is in stopped, running, or fault display state:

Press [PRG/JOG] to enter the level-one menu (if a user password has been set, see the
description of P07.00).

Under the level-two menu, press ENT/SHIFT| to enter the next-level menu.
Under the level-three menu, press ENT/SHIFT| to save the current function code value and

enter the level-two menu of the next function code.

#Note: Under various levels of menus, press [PRG/JOG| to return to the previous level of
menu, press or to increase or decrease the value of the current blinking bit, and

press and hold [ENT/SHIFT| to switch blinking bits rightward in circular mode.

The following takes P03.20 as an example to describe how to modify a function parameter

nua u
nua w

48



in the stopped-state parameter display interface:

Figure 5-3 Modifying a parameter

Lovel-1 menu S oo ;
-[Pag)i =<1 PET

Level-2menu Level-2menu

Level-3menu

T =180

Tong . ruoikey

2

Level-2menu

#Note: When P00.18 is set to 3, any function code value does not blink, and any function
code value cannot be modified.

5.3.2 Setting a password for the VFD
The VFD provides the user password protection function. When P07.00 is set to a non-zero
value, the function code editing state is exited, and password protection will take effect
within one minute. After the password takes effect, when the VFD is in the stopped, running,

or fault display state, you need to type the user password after pressing the [PRG/JOG]| key
so as to enter the function code viewing and editing state.

The following takes setting the user password 10001 as an example to describe how to set

a password for the VFD in the stopped-state parameter display interface:
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Figure 5-4 Setting a password

Lovel-1 menu

uuU |

A

5.3.3 Viewing function parameters

The VFD provides the status viewing function. The following describes how to view function

parameters in the stopped-state parameter display interface when the password is 10001:

Figure 5-5 Viewing a function code

JannnAl |
UUUU :

LovuReNoT

50



6 Commissioning

The simplified VFD commissioning flowchart is as follows:

Power on after the wiring is|
connected properly

Restore o defaull values
(P00.18=1)

motor (SM)

Set the motor parameters
|(P02.15-P02.19) as per the|
motor nameplate

T the motor parameters
(P02.01-P02.05) as per the|
motor nameplate

Press and hold
QUICKIJOG to jog run

1f the motor rotates in an incorrect

and power on again

Setautotuning mode
(P00.15)

SetP00.15=1 to perform || Set P00.15=2 to perform
rotary autotuning static autotuning 1

Set P00.15=3 0 perform
static autotuning 2

Press RUN o start autotuning
(Automatically stop once
finished]

Set running command
channel (P00.01)

Set speed running
control mode (P00.00)

' v

‘svcut?ouuo:ﬂ)‘ ‘ SVC 1 (P00.00=1) ‘ ‘ 150\/000:2)

I

Sorveeor ool | [ Sorvectorconvo | [setvi parametes
group jparameters in P03 grou in P04 group

Set start/stop control
parameters in POT
group
Give the running
command to run

Give the stop command
tostop
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6.1 Motor parameter setting

The VFD supports the control of three-phase AC asynchronous motors and permanent
magnet synchronous motors. The VFD uses a set of motor parameters, namely P02 group
parameters, for motor control.

6.1.1 Motor type selection
You can select the motor type by setting P02.00.

Function . L
code Name Default Setting range Description
Type of 0: Asynchronous motor (AM)
PO2. —1
02.00 motor 1 0 0 1: Synchronous motor (SM)

#Note: The types of motors that are driven at the same type must be the same.
6.1.2 Rated motor parameter setting

m  Set the rated parameters of three-phase AC asynchronous motors according to the motor

nameplate.
Parameters P02.01-P02.05 are the parameters of asynchronous motor 1.
Function . L
code Name Default Setting range Description
Rated power Model
P02.01 of AM 1 depended 0.1-3000.0kW |-
Rated P00.03 specifies the max. output
P0202 |frequency of| 50.00Hz | 0.01Hz=P00.03 |- = °>> *P -outp
frequency.
AM 1
Rated speed Model
P02.03 of AM 1 depended 1-60000rpm |-
Rated
P02.04 | voltage of deMzgjle g | ooov |-
AM 1 P
Rated
p0205 | currentof |  M°% 1 008-60000A |-
AM 1 depended

m  Set the rated parameters of three-phase permanent magnetic synchronous motors
according to the motor nameplate.

Parameters P02.15-P02.19 are the parameters of synchronous motor 1.
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Function . .
code Name Default Setting range Description
Rated power of Model
P02.15 M1 depended 0.1-3000.0kW |-
Rated P00.03 specifies the ma
P0216 | frequencyof | 50.00Hz | 0.01Hz—P00.03 05 specit *
output frequency.
SM1
Number of
P02.17 pole pairs of 2 1-128 -
SM 1
Rated voltage Model
Po2.18 of SM 1 depended o-1200v )
Rated current Model
P02.19 of SM1 depended 0.08-600.00A |-

6.2 Motor parameter autotuning setting

To improve motor control effect, you are recommended to set motor rated parameters
according to the motor nameplate after the first power on, and then conduct parameter
autotuning. You can select an autotuning mode based on actual conditions.

Motor parameters have a significant impact on the calculation of the control model,
especially in the case of vector control, which requires motor parameter autotuning first.

After setting motor parameters, you can set P00.15 to select the autotuning method. The
setting procedure is as follows:

Step 1 Set P00.01 to O to select the keypad.

Step 2 Set P00.15 to select one method from three autotuning methods.
The keypad displays "-TUN-".

Step 3 Press to give the start command. The motor enters autotuning.

During autotuning, the keypad displays the actual autotuning step such as "TUN-1";
when the autotuning is completed, the keypad displays "-End-".

Functi ) e
g Name Default | Setting range Description
code
Motor ' Rotay autouring

P00.1 = - Stati i

00.15 paramej(er 0 0-3 2: Static autotuning 1 (Full

autotuning i
autotuning)
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Functi . s
unction Name Default Setting range Description
code
3: Static autotuning 2 (Partial
autotuning)
#Note:

®  When P00.15 is set to 1, disconnect the motor from the load to put the motor in
static and no-load state.
® When P00.15 is set to 2 or 3, there is no need to disconnect the motor from the load.

Table 6-1 Obtained motor parameters in different autotuning methods

Set value of Autotuning parameters
P00.15 AM 1 SM1
1 P02.06-P02.14 P02.20-P02.23
2 P02.06-P02.10
3 P02 06-P02.08 P02.20-P02.22

#Note: The synchronous motor back-EMF constant P02.23 can also be calculated based on
the parameters on the motor nameplate, and there are three calculation methods.

Method 1. If the back-EMF coefficient K, is marked on the nameplate, the calculation is as
follows:
E = (Ke* ny* 2m) / 60
Method 2 : If the back-EMF E' (unit: V/1000r/min) is marked on the nameplate, the
calculation is as follows:
E =E'*ny/1000
Method 3: If none of the two preceding parameters is marked on the nameplate, the
calculation is as follows:
E=P/(V3*1)
In the preceding formulas, ny indicates the rated rotation speed, P indicates the rated
power, and | indicates the rated current.

6.3 Running command selection

Running commands are used to control the start, stop, forward running, reverse running,
and jogging of the VFD. The channels of running commands include keypad, terminal, and
communication. Set P00.07 to select a channel of running commands.
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Function Name Default Setting range Description
code
Channel of 0: Keypad
P00.01 running 0 0-2 1: Terminal
commands 2: Communication
Keypad

When P00.01is set to 0, you can control the VFD start or stop through the keypad key

or . After pressing the key, the VFD starts running, and the indicator
turns on. In running state, if you press the key, the VFD stops running, and the
indicator turns off. For details about keypad operations, see chapter 5 Keypad
operation guidelines.

Terminal

When P00.01is set to 1, you can control the VFD start or stop through terminals. The setting
procedure is as follows:

Step 1 Set P05.01-P05.09 to the required running commands. For example, to set S2 to
reverse running, set P05.02 to 2.

Fucr::;:n Name Default | Setting range Description
1
4 1: Run forward (FWD)
Function 7 2: Run reversely (REV)
selection of 0 3: Three-wire running control
P05.01- | multifunction 0 0-95 (Sin)
P05.09 digital input 4: Jog forward
terminals (S1- 0 5: Jog reversely
S8, and HDIA) 0 6: Coast to stop
0 7: Reset faults
0
Step 2 Set P05.13 (Terminal control mode).
Fucr:;:n Name Default | Setting range Description
PO5.13 Terminal 0 03 0: Two—wire control mode 1
control mode 1: Two-wire control mode 2
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Function

code Name Default | Setting range Description

2: Three-wire control mode 1
3: Three-wire control mode 2

Two-wire control mode 1: P05.13=0

The enabling is integrated with the direction. This mode is widely used. The defined
FWD/REV terminal command determines the motor rotation direction.

FWD | REV Running
command
—1 FWD
K1 OFF | OFF Stop
Forward
— REV ON | OFF N
K2 running
oFfF | on | Reverse
running
GND
ON | ON Hold

Two-wire control mode 2: P05.13=1

The enabling separated from the direction. In this mode, FWD is the enabling terminal. The
direction depends on the defined REV state.

FWD | REV Running
command
— FWD
K1 OFF | OFF Stop
Forward
— REV ON | OFF
K2 running
OFF | ON Stop
GND
ON | ON Reverse
running

Three-wire control mode 1: P05.13=2

This mode defines S;, as the enabling terminal, and the running command is generated by
FWD, while the direction is controlled by REV. During running, the S;, terminal needs to be
closed, and terminal FWD generates a rising edge signal, then the VFD starts to run in the
direction set by the state of terminal REV; the VFD needs to disconnect the S;, terminal for
stop.
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The direction control is as follows during running:

Sin REV Previous direction Present direction
ON OFF—ON Forward runn‘mg Reverse runru.ng
Reverse running Forward running
ON ON—OFF Reverse runm.ng Forward runn.mg
Forward running Reverse running
ON
ON—OFF OFF Decelerate to stop

Three-wire control mode 2: P05.13= 3

This mode defines S;, as the enabling terminal, and the running command is generated by
FWD or REV, but the direction is controlled by both FWD and REV. During running, the S,
terminal needs to be closed, and terminal FWD or REV generates a rising edge signal to
control the running and direction of the VFD; the VFD needs to disconnect the S;, terminal

for stop.

FWD

The direction control is as follows during running:

Sin FWD REV Running direction
ON OFFON ON Forward runnfng
OFF Forward running
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Sin FWD REV Running direction
ON ON OFF-ON Reverse running
OFF Reverse running

ON—OFF Decelerate to stop

#Note: For two-wire controlled running mode, when the FWD/REV terminal is valid, if the
VED stops due to a stop command given by another source, the VFD does not run again
after the stop command disappears even if the control terminal FWD/REV is still valid. To
make the VFD run, you need to trigger FWD/REV again, for example, PLC single-cycle stop,
fixed-length stop, and valid STOP/RST stop during terminal control. (See P07.04.)

Communication
When P00.07is set to 2, you can control the VFD start or stop by setting commands through
Modbus communication. For details, see chapter 7 Communication.

6.4 Frequency setting
The VFD supports multiple kinds of frequency reference modes, which can be categorized
into two types: main reference channel and auxiliary reference channel.
There are two main reference channels, namely frequency reference channel A and
frequency reference channel B. These two channels support simple arithmetical operation
between each other, and they can be switched dynamically.
There is one auxiliary reference channel, namely the UP/DOWN terminal. You can set
P08.44 to set related functions of the UP/DOWN terminal.

The actual VFD reference is comprised of the main reference channel and auxiliary
reference channel. The schematic diagram is as follows:
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(Setting channel of Afrequency command)

70 | > Fepai 1o
ey
o
keypaa

Combination mode of setting sources:

P17.02
P17.00 (Ramp
(Setfrequency) | | reference

frequency)

P00.04 (Upper limit of

P00.05 (Lower limit of
running frequency)

¥
Smple PLC 5 A
>
s speesl— s e
L — § s §
[ ]—¢ P
2 M AE }—¢
H
SMnAB }—7s
Setting channel of B
frequency command

Frequency set

keypad

P00.08 (Reference object of
B frequency command)

“Terminal function 33;
Clear frequency
increase/decrease
setup temporarily

Invalid

Terminal function 12
Clear frequency
increase/decrease
setup

0
UPIDOWN

Vaiid
Invalid

enable

P08.44 ones. ‘ ‘ P08.44 tens ‘
(UPIDOWN terminal
control setting) | | selection) ‘

For example, when selecting function 10 or 11 for function code P05.01 or P05.02, S1 or S2
is the Up or Down terminal. When S1 or S2 is closed, the reference frequency increases or
decreases quickly. The increase or decrease change rate is determined by P08.45 or P08.46,
as shown in the following figure.

Frequency increment integral rate of UP terminal P08.45
Frequency decrement integral rate of DOWN terminal P08.46

UP terminal state
UP terminal
function selection=10

Sx
. ! ! T
| DOWN terminal state
sy | -
T

DOWN terminal
function selection=11

-
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6.4.1 Combination of frequency setting source

6.4.1.1 Combination mode of setting source

Set P00.09 to select the combination mode of setting source.

Function . e
code Name Default | Setting range Description
0:A
1B
Combination
P0O0.09 | mode of 0 0-5 i; EQTBE?
setting source 4 Max(A, B)
5: Min(A, B)

6.4.1.2 Frequency channel switchover

You can set any of function codes P05.01-P05.09 to any of functions 13-15 to switch
frequency channels. The setting procedure is as follows:

Step 1 Select any of multifunction digital input terminals S1-S8 and HDIA as an external
input terminal.

Step 2 Set P05.01-P05.09 to any of functions 13-15.

Function . _
code Name Default | Setting range Description
1
4 13: Switch between A setting
Function 7 and B setting
selection of 0 14: Switch between
P05.01- | multifunction combination setting and A
o 0 0-95 A
P05.09 digital input 0 setting
terminals (S1— 15: Switch between
S8, and HDIA) 0 combination setting and B
0 setting
0
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The combinations are described in the following table.

Present MuItifur)ction digital Multifur)ction digital Multifur.mtion digital
reference ety input input
channel terminal function 13 terminal function 14 terminal function 15
P00.09 (Switch from channel | (Switch from combined | (Switch from combined
A to channel B) setting to channel A) | setting to channel B)
A B _ N
B A _ N
A+B - A B
A-B - A 5
Max(A, B) - A B
Min(A, B) B A 5

6.4.2 Frequency setting method

The VFD provides multiple frequency setting methods, including setting P00.06 (Setting
channel of A frequency command) and setting P00.07 (Setting channel of B frequency

command).
Fucr:;z:n Name Default | Setting range Description
Setting 0: Keypad digital
channel of A 1. Al
P00.06 frequency 0 2: Al2
command 3:AIB
- 0-8 4: High-speed pulse HDIA
setting 5: Simple PLC program
P00.07 channel of 8 1 6: Multi-step speed running
frequency 7: PID control
command 8: Modbus communication

6.4.2.1 Setting frequency through the keypad
When P00.06/P00.07 (Setting channel of A/B frequency command) is set to O (keypad
digital as the setting channel), and P00.10 specifies the original value of the digital setting
based VFD frequency.
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Function Name Default | Setting range Description
code
P00.03 specifies the max.
) output frequency.
frzetj‘;?c When the setting channel of A
P00.10 4 y 50.00Hz |0.00Hz—P00.03 |and B frequency commands is
through the "
keypad, P00.10 specifies the
keypad o .
original value of the digital
setting based VFD frequency.

6.4.2.2 Setting frequency through analog
You can set P00.06 or P00.07 to 1, 2, or 3 (setting frequency through analog). For details,
see section 6.9.2 Analog input and output terminal functions.

6.4.2.3 Setting frequency through high-speed pulse
You can set P00.06 or P00.07 to 4 (setting frequency through high-speed pulse).

6.4.2.4 Setting frequency through simple PLC
You can set P00.06 or P00.07 to 5 (setting frequency through simple PLC).
Simple PLC is a multi-step speed generator, and the VFD can change the running frequency
and direction automatically based on the running time to fulfill process requirements. The
VFD can realize 16-step speed control, and provide four groups of
acceleration/deceleration time for selection. After the set PLC completes one cycle (or one
step), one ON signal can be output by the multifunction relay. See the following figure.

P10.0L (smple PL selction)

P1000 (simple PLC mode)

Set requency

Pi700

P1036 Termi
(PLC restar mode) Simp

ogaoupats  [] [T [T TV LTITTJ]

Simple PLC stage compieted

Digital output 17 [

Simple PLC cycle compieted

62



When simple PLC is selected for frequency giving, you need to set P10.02-P10.33 to
determine the running frequency and running time of each step. The schematic diagram is
as follows:

DECtime  P10.28

(two steps)
P10.04 P10.30
P10.0;
P10.32
ACC time
(two steps)
1 10.06
P10.05 P10.07 P10.31 P10.33

#Note: The sign of multi-step speed determines the running direction of simple PLC, and
a negative value means reverse running. ACC time means the time needed if the VFD
speeds up from OHz to the max. output frequency (P00.03). DEC time means the time
needed if the VFD speeds down from the max. output frequency (P00.03) to OHz. Select
corresponding ACC/DEC time, and then convert 16-bit binary number into hexadecimal
number, finally, and then set corresponding function codes.

Functi
unction Name Default Setting range Description
code
. Model
P00.11 ACC time 1 depended
) Model
P00.12 DEC time 1 depended
POB00 | ACCtime2 |  Mode
depended
Model The VFD has four groups of
P08.01 DEC time 2 depended ACC/DEC time, which can be
r\F/I) el 0.0-3600.0s |selected by PO5. The factory
P08.02 | ACC time 3 oce default ACC/DEC time of the
depended ) :
Model VFD is the first group.
) odel
P08.03 DEC time 3 depended
) Model
P08.04 ACC time 4 depended
) Model
P08.05 DEC time 4 depended
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Function Name Default Setting range Description
code
ACC/DEC Select corresponding
time of steps acceleration/deceleration time,
P10.34 ; 0x0000 '
0-7 of simple X and then convert 16-bit binary
PLC number into hexadecimal
ACC/DEC 0x0000-OxFFFF number, finally, and then set
time of steps corresponding function codes.
P10.35 8-15 of 0x0000 For details, see the following
simple PLC table.
The description is as follows:
Function Binar Ste ACC/DEC | ACC/DEC | ACC/DEC ACC/DEC
code Y P time 1 time 2 time 3 time 4
0 00 01 10 1
1 00 01 10 Il
2 00 01 10 Il
3 00 01 10 Il
P10.34
4 00 01 10 1
5 00 01 10 1
6 00 01 10 1
7 00 01 10 1
8 00 01 10 Il
9 00 01 10 Il
10 00 01 10 1
Il 00 01 10 1
P10.35
12 00 01 10 1
13 00 01 10 Il
Bit13| | Bit12 | 14 00 01 10 Il
Bit15| | [Bitl4) | 15 00 01 10 1
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6.4.2.5 Setting frequency through multi-step speed commands

You can set P00.06 or P00.07 to 6 (setting frequency through multi-step speed commands).
It is applicable to scenarios where the VFD running frequency does not need to be adjusted
continuously and only a number of frequency values are needed.

The VFD supports the setting of 16-step speed, which are set by combined codes of multi-
step terminals 1-4 set by S terminals, corresponding to function code P05.01-P05.09) and
correspond to multi-step speed 0 to multi-step speed 15.

When terminal 1, terminal 2, terminal 3, and terminal 4 are off, the frequency input method
is specified by P00.06 or P00.07. When terminal 1, terminal 2, terminal 3, and terminal 4 are
not all off, setting frequency through multi-step speed commands will prevail. That is, the
priority of setting frequency through multi-step commands is higher than that of setting
frequency through the keypad, analog, high-speed pulse, PID, and communication.
#Note: The symbol of multi-step speed determines the running direction of simple PLC,
and the negative value means reverse running. For details, see section 6.4.2.4 Setting
frequency through simple PLC.

Output frequency

|
o AAARARAR -
Bcalicalicalical
S2 [ + + [ + +
R e L I S N B
ymaannans BN EEEE R
Ti OFF | ON | OFF | ON | OFfF | ON | OFF | ON
T2 OFfF | offF | oN | oN | off | off | oN | oN
T3 OFfF | OfFfF | off | off | oN | oN | oN | oN
T4 OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF
Step 0 1 2 3 P 5 6 7
Ti OFF | oN | Ooff | oN | off | oN | offF | oN
T2 OFfF | offF | oN | oN | off | off | oN | oN
T3 OFfF | OFfF | off | off | oN | oN | oN | oN
T4 ON | oN [ oN [ oN | oN [ oN | oN | ON
Step 8 9 10 1 12 13 14 15
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Function Name Default Setting range Description
code
1 16: Multi-step speed
. 4 terminal 1
Function 7 17: Multi-step speed terminal
selection of 0 2
P05.01- | multifunction 0 0-95 18: Multi-step speed
P05.09 digital input terminal 3
terminals (S1- 0 19: Multi-step speed
S8, and HDIA) 0 terminal 4 _
0 20: Pause multi-step speed
0 running
Multi-step Frequency: The setting 100.0%
A 09 - h :
P1002- | speedso-1s | 0% 300.0-300.0% |COesponds tothe max
. output frequency (P00.03).
P10.32 and running - — =
time 0.0s(min) Time: The time unit is specified by
i 0.0-6553.5s(min ) |[P10.37.

6.4.2.6 Setting frequency through PID control
You can set P00.06 or P00.07 to 7 (setting frequency through PID control).

PID control, a common mode for process control, is mainly used to adjust the VFD output
frequency or output voltage, thus forming a negative feedback system to keep the
controlled variables above the target. It is applicable to flow control, pressure control,
temperature control, and so on. The following is the basic schematic block diagram for
output frequency regulation.

w0000 s
Porstoncepreset  (Drstoenessource) s
v S
reference value Terminal function 25
70901}~ Kovpad —o Pos.08 Set frequency
[Fostt}—{Fead } Poconrl pavso Wppertimmot POoutput)
|
Validl [oap current frequency
B
w1 AN
Eryme
o s
et s R f— =
‘ o o Gosupn i)
[iodous }— (ower e o ADcutput)
ErTy—r——
E— P
LA ] Ti P0.0S (integral time)
| Toro0 05 aitmentt )
:
| oo
|

PIDfeedback
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Function
code

Name

Default

Setting range

Description

P09.00

PID reference
source
selection

0-6

When P00.06 or P00.07
(Setting channel of A/B
frequency command) is 7 or
P04.27 (Voltage setting
channel) is 6, the VFD is
process PID controlled.

The function code determines
the target given channel
during the PID process.

0: Setting through P09.01

1Al

2: Al

3:AI3

4: High-speed pulse HDIA

5: Multi-step running

6: Modbus communication
The set target of process PID is
a relative value, for which 100%
equals 100% of the feedback
signal of the controlled system.
The system always calculates a
related value (0-100.0%).

P09.01

PID digital
setting

0.0%

-100.0%-100.0%

The function code is
mandatory when P09.00=0.
The base value of P09.01 is the
feedback of the system.

P09.02

PID feedback
source
selection

0: Al

1. AI2

2: Al3

3: High-speed pulse HDIA

4: Modbus communication

# Note: The reference channel
and feedback channel cannot
be duplicate. Otherwise,
effective PID control cannot be
achieved.

P09.03

PID output

0-1

0: PID output is positive. When
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Function
code

Name

Default

Setting range

Description

characteristics
selection

the feedback signal is greater
than the PID reference value,
the output frequency of the
VFD will decrease to balance
the PID. Example: PID control
on strain during unwinding.
1: PID output is negative. When
the feedback signal is greater
than the PID reference value,
the output frequency of the
VFD will increase to balance
the PID. Example: PID control
on strain during unwinding.

P09.07

Sampling cycle
M

0.001s

0.000-1.000s

Used to indicate the sampling
cycle of feedback. The
regulator calculates in each
sampling cycle. A longer
sampling cycle indicates slower
response.

P09.08

PID control
deviation limit

0.0%

0.0-100.0%

Used to adjust the accuracy
and stability of the PID system.
The output value of the PID
system is relative to the max.
deviation of the closed loop
reference. As shown in the
following figure, the PID
regulator stops regulating in
the range of deviation limit.
oo ooyt

T

Time t

Reference

Output
frequency

Time t
L Tmet
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Function

code Name Default | Setting range Description
0,
P09.09 PID out.pu‘t 100.0% (EAO:;?;(:)&?]@ Specifies the upper limit of PID
upper limit regulator output values.
or voltage)
(o)
P09.10 PID OUFpL.Jt 0.0% (-lj/(l)aoxof/:;gfjn(zi Specifies the lower limit of PID
lower limit regulator output values.
or voltage)
When the feedback value is
Feedback smaller than or equal to the
P09.1 offline 0.0% 0.0-100.0% feedback offline detection
detection value value, and the duration
exceeds the value specified by
P09.12, the VFD reports "PID
feedback offline fault" the
Feedback keypad displays "E22".
P09.12 offline 1.0 0.0-3600.0s B s ae continses umning
detection time
P09.11
2
Ones place:
0: Continue integral control
after the frequency reaches
upper/lower limit
1: Stop integral control after
the frequency reaches
upper/lower limit
Tens place:
P09.13 PID cohtro\ 0x0001 0X0000-0x1111 0 Same as the main reference
selection direction

1: Contrary to the main
reference direction
Hundreds place:

0: Limit as per the max.
frequency

1: Limit as per A frequency
Thousands place:

0: A+B frequency. ACC/DEC of
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Function

code Name Default | Setting range Description
main reference A frequency
source buffering is invalid.
1: A+B frequency. ACC/DEC of
main reference A frequency
source buffering is valid.
ACC/DEC is determined by
P08.04 (ACC time 4).
Low-frequency switching point:
5.00Hz; high-frequency
Low frequency switching point: 10.00Hz »
P09.14 | proportional | 100 000-10000 | (70904 corresponds to high-
gain (Kp) fre.quen.cy pargmeter), and the
middle is the linear
interpolation between two
points.
ACC/DEC time
P09.15 of PID 0.0s 0.0-1000.0s |-
command
Poots | D OUPUT | 60005 | 0.000-10.000s |-
filter time
pogig | LNy | hg00 | 000-10005 |-
integral time (T)
Low frequency
P09.19 |differential time|  0.00s 0.00-10.00s |-
(Td)
Low frequency
Pog20 | POMOrPID | oo, | 0.00Hz-P0921 |-
parameter
switching
High frequency
pog21 | POMTOrPD 10001 | pog.20-p00.03 |-
parameter
switching
0.00Hz—P00.03
P17.00 | Setfrequency | 0.00Hz (Max. output |-

frequency)
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Function

code Name Default | Setting range Description
p17o3 | PIDTeference | oo | 1000-1000% |-

value
pi7.2a | PIPfeedback g 0 | 1000-100.0% |-

value

Introduction to the working principles and control methods for PID control

Proportional regulation (Kp)

Proportional control can respond to feedback changes rapidly, however, it cannot eliminate
the static difference by itself. A larger proportional gain indicates a faster regulating speed,
but a too large gain will result in oscillation. To solve this problem, set the integral time to
alarge value and the differential time to 0 to run the system, and then change the reference
to observe the difference (that is, static difference) between the feedback signal and
reference. If the static difference occurs in the direction of reference change (such as
reference increase, where the feedback is always less than the reference after system
stabilizes), continue increasing the proportional gain; otherwise, decrease the proportional
gain. Repeat this process until the static difference becomes small.

Function
code

Name

Default

Setting range

Description

P09.04

Proportional
gain (Kp)

1.80

0.00-100.00

The function is applied to the
proportional gain P of PID
input. P determines the
strength of the whole PID
regulator. The larger the value
of P, the stronger the
adjustment intensity. The value
100 indicates that when the
difference between the PID
feedback value and given value
is 100%, the range within which
the PID regulator can regulate
the output frequency command
is the max. frequency (ignoring
integral function and
differential function).

Integral time (Ti)
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The integral adjuster can be used to eliminate static difference. Too large regulation may
lead to system oscillation. The integral time parameter is generally regulated gradually from
large to small until the stabilized system speed fulfills the requirement.

Function
code

Name

Default

Setting range

Description

P09.05

Integral time
(i)

0.90s

0.01-10.00s

Used to determine the speed of
integral adjustment on the
deviation of PID feedback and
reference from the PID
regulator. When the deviation is
100%, the integral regulator
works continuously during the
time to achieve the max. output
frequency (P00.03) or the max.
voltage (P04.31). Shorter
integral time indicates stronger
adjustment.

Differential time (Td)
Differential control is used to control the feedback signal variation based on the change
trend. Exercise caution before using the differential regulator since it may enlarge the
system interferences, especially those with high change frequency.
When P00.06 or P00.07 (Setting channel of A/B frequency command) is 7 or P04.27
(Voltage setting channel) is 6, the VFD is process PID controlled.

Function
code

Name

Default

Setting range

Description

P09.06

Differential
time (Td)

0.00s

0.00-10.00s

Used to determine the strength
of the change ratio adjustment
on the deviation of PID
feedback and reference from
the PID regulator. If the PID
feedback changes 100% during
the time, the adjustment of the
differential regulator is the max.
output frequency (P00.03) or
the max. voltage (P04.31).
Longer differential time

indicates stronger adjustment.
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How to fine-tune PID

After setting the parameters controlled by PID, you can adjust these parameters by the
following means.

Control overshoot
When overshoot occurred, shorten the derivative time (Td) and prolong integral time (Ti).

Response Before adjustment

After adjustment

Time t

Stabilize the feedback value as fast as possible

When overshoot occurred, shorten integral time (Ti) and prolong derivative time (Td) to
stabilize control as fast as possible.

/\( After adjustment

Before adjustment

Response

Time t

Control long-term oscillation

If the cycle of periodic oscillation is longer than the set value of integral time (Ti), it indicates
the integral action is too strong, prolong the integral time (Ti) to control oscillation.
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Response Before adjustment

e

\

After adjustment

Time t

Control short-term oscillation

If the oscillation cycle is as short almost the same as the set value of differential time (Td),
it indicates the differential action is too strong. Shorten the differential time (Td) to control
oscillation. When the differential time (Td) is set to 0.00 (namely no differential control), and
there is no way to control oscillation, decrease the proportional gain.

%Before adjustment

After adjustment

Response

Time t

6.4.2.7 Frequency set through communication

You can set P00.06 or P00.07 to 8 (Setting frequency through communication). For details,
see chapter 7 Communication.

6.4.3 Frequency fine-tuning
The VFD supports frequency fine-tuning based on the set frequency. In some special

scenarios, the set frequency can be set to 0, and the frequency fine-tuning function can be
used for frequency setting during the whole process.

Step 1 Select any of multifunction digital input terminals S1-S8 and HDIA as an external
input terminal.

Step 2 Set P05.01-P05.09 to 10 or 11.
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Function

code Name Default Setting range Description
1
4
Function 7
selection of 0 10: Increase frequency setting
P05.01- | multifunction 0 0-95 (UP)
P05.09 | digital input 0 11: Decrease frequency setting
terminals (S1- 0 (DOWN)
S8, and HDIA) 0
0
Ones place: Frequency setting
selection
0: The setting made through
UP/DOWN is valid.
1: The setting made through
UP/DOWN is invalid.
Tens place: Frequency control
selection
0: Valid only when P00.06=0 or
UP/DOWN P00.07=0 .
terminal 1: Valid for all frequency setting
P08.44 0x000 0x000-0x221 |methods
control ) ) )
setting 2: In\{ahd for mult|—§tep speed
running when multi-step speed
running has the priority
Hundreds place: Action
selection for stop
0: Setting is valid.
1: Valid during running, cleared
after stop
2: Valid during running, cleared
after a stop command is
received
Frequency
pogs | MO | o sonzs | 0015000 |-
terminal
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Function . .
code Name Default Setting range Description
Frequency
integral rate
P08.46 of the DOWN 0.50Hz/s 0.01-50.00
terminal

6.5 Speed control mode selection

The VFD supports three speed control modes. You can set P00.00 to select a speed control
mode based on actual conditions. Before using a vector control mode (0 or 1), set the motor
nameplate parameters and perform motor parameter autotuning first. For details, see
sections 6.1.2 Rated motor parameter setting and 6.2 Motor parameter autotuning setting.

Function . -
code Name Default Setting range Description
0:SvCO
Speed control 1:SVC1
PO0.00 mode 2 0-=2 2: Space voltage vector control
mode

SVC mode 0: P00.00 = 0

In this case, there is no need to install encoders. It is applicable to scenarios with
requirements for low frequency, great torque, and high speed control accuracy. It
implements precise control of speed and torque. Relative to SVC mode 1, this mode is more
applicable to the scenarios requiring small power. For details, see Group PO3—Vector
control of motor 1.

#Note: The SM in this mode is applicable to large-power low frequency running rather than
ultra-high speed running.

SVC mode 1: P00.00 = 1

In this case, there is no need to install encoders. It is applicable to scenarios that require
high speed control accuracy. It can be used across all power ranges, enabling precise
control of speed and torque. For details, see Group P03—Vector control of motor 1.

Space voltage vector control mod: P00.00 = 2

In this case, there is no need to install encoders. It can improve the control accuracy with
the advantages of stable operation, valid low-frequency torque boost and current vibration
suppression and the functions of slip compensation and voltage adjustment. For details,
see Group PO4—V/F control.
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6.6 Torque setting method

The VFD supports torque control and speed control. Speed control aims to stabilize the
speed to keep the set speed consistent with the actual running speed, meanwhile, the max.
load-carrying capacity is restricted by the torque limit. Torque control aims to stabilize the
torque to keep the set torque consistent with the actual output torque, meanwhile, the
output frequency is restricted by the upper and lower limits.

6.6.1 Torque setting method selection

You can set P03.11 to select a torque setting method. The torque setting adopts a relative
value, 100% corresponds to the motor rated current, and the setting range is -300.0%—
300.0%. After giving the start command to the VFD, the VFD runs in the forward direction
when the torque reference value is positive and in the reverse direction when the torque

reference value is negative.

Function

Name
code

Default

Setting range

Description

Torque
setting
method

P03.11

0-7

0-1: Keypad (P03.12)

2: Al

3: AR

4: Al3

5: Pulse frequency HDIA

6: Multi-step torque

7: Modbus communication
#Note: For AMs, 100%
corresponds to the motor rated
torque current (when the value
0 or 1is selected) and 100%
corresponds to triple the motor
rated torque current (when the
value from 2 to 7 is selected).
For SMs, 100% corresponds to
the motor rated current (when
the value 0 or 1is selected) and
100% corresponds to triple the
motor rated current (when the
value from 2 to 7 is selected).

Torque set
through
keypad

P03.12

20.0%

-300.0%—
300.0%

The torque setting adopts a
relative value. For AMs, 100%
corresponds to the motor rated
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Function Name Default Setting range Description

code
torque current; for SMs, 100%
corresponds to the motor rated
current.

Torque
P03.13 reference 0.010s 0.000-10.000s |-
filter time

6.6.2 Switching between speed control and torque control

There are two switching methods for speed control and torque control.

Method 1 Enable control switching

Set P03.32 to 0 for speed control or 1 for torque control.

Method 2 Switch through multifunction digital input terminal signal function selection

The multifunction digital input terminal signal switching procedure is as follows:

Step 1 Select any of multifunction digital input terminals S1-S8 and HDIA as an external
input terminal.

Step 2 Set P05.01-P05.09 to 29.
When function 29 is valid, set P03.32 to 0 for torque control or 1 for speed control.

#Note: When the terminal for switching speed control and torque control is valid, the
control enabling selection is the opposite of that selected in P03.32.

Functi
unction Name Default | Setting range Description
code
P03.32 Enabling 0 01 0: Disable
torgue control 1: Enable
1
4
Function 7
selection of 0
P05.01- | multifunction 29: Switch between speed
o 0 0-95
P05.09 digital input 0 control and torque control
terminals (S1—
$8, and HDIA) 0
0
0
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6.7 Start/stop settings
6.7.1 Start settings

For a specific motor type and application scenario, you can select a start mode by setting

P01.00.
Function . L
code Name Default Setting range Description
0: Direct start
POT.00 Start mode 0 0-2 1: Start after DC braking

Direct start: P01.00= 0
If the braking time before start is 0, the VFD runs at the starting frequency of direct start
P01.01. This is often applicable to start from a still state. See the following figure.

Direct start
Frequency(f)

Time(t)

Start after DC braking: P01.00= 1

If the DC braking time is not 0, enable the motor to keep at a position by means of DC
braking, and then perform ACC start. This is applicable to the scenarios with the motor in
slight rotation before start. See the following figure.

Start after DCbrake
Frequency(f)

P01.03 |77

P01.04 Time(t)

Function

N Default Setti D ipti
code ame efau etting range escription

The function code indicates the
initial frequency during VFD
start. See P01.02 (Starting
frequency hold time) for

Starting
P01.01 | frequency of |  0.50Hz 0.00-50.00Hz
direct start
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Function
code

Name

Default

Setting range

Description

detailed information.

P01.02

Starting
frequency
hold time

0.0s

0.0-50.0s

Setting a proper starting
frequency can increase the
torque during VFD start. During
the hold time of the starting
frequency, the output
frequency of the VFD is the
starting frequency. And then,
the VFD runs from the starting
frequency to the set frequency.
If the set frequency is lower
than the starting frequency, the
VFD stops running and keeps in
the standby state. The starting
frequency is not limited in the
lower limit frequency.

A

fmax

‘ Output frequency f

1 Timet

,_.‘:H is specified by P01.01
t1 i1 s specified by P01.02

P01.03

Braking
current
before start

0.0%

0.0-100.0%

P01.04

Braking time
before start

0.00s

0.00-50.00s

The VFD performs DC braking
with the braking current before
start and it speeds up after the
DC braking time. If the set DC
braking time is 0, DC braking is
invalid.

Stronger braking current
indicates larger braking power.
The DC braking current before
start is a percentage of the VFD
rated output current.

P01.23

Start delay

0.0s

0.0-600.0s

After a VFD running command
is given, the VFD is in standby
state and restarts with the start
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Function Name Default Setting range Description
code
delay to implement brake
release.
Hold time of When the VFD starts in direct
short-circuit start mode (P01.00=0), set
PO1.30 braking for 0.00s 00-50.05 P01.30 to a non-zero value to
start enter short-circuit braking.
6.7.2 Stop settings
You can select a stop mode by setting P01.08.
Function Name Default Setting range Description
code
P0O1.08 Stop mode 0 01 0: Decelerate to stop
1: Coast to stop
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Decelerate to stop: P01.08= 0

After a stop command takes effect, the VFD lowers output frequency based on the DEC
mode and the defined DEC time; after the frequency drops to the stop speed (P01.15), the
VFD stops.

Decelerate to stop
A Frequency(f)

Decelerate to stop

\

PO1.15

WIEN

-
Time(t)
Constant-speed

running
Deceleration _P01.17
Running

Coast to stop: P01.08= 1
After a stop command takes effect, the VFD stops output immediately, and the load coasts
to stop according to mechanical inertia.

Coast to stop
A Frequency(

Coast to stop

»
>
i Time(t)
! Constant-speed !
running

#Note: If the set frequency is changed from higher than the frequency lower limit to lower
than the frequency lower limit, the VFD takes the action specified by P01.19.

Function . -
code Name Default Setting range Description
Action selected ) .
) Ones place: Action selection
when running i
0: Run at the frequency lower
frequency less imit
than frequency h-Sto
P01.19 lower limit 0x00 0x00-0x12 |- OP
) 2: Sleep
(valid when
frequen Tens place: Stop mode
9 . Cy 0: Coast to stop
lower limit
1. Decelerate to stop
greater than 0)
P0O1.09 Starting 000Hz | 0.00H2—P00.03 P00.03 specifies the max. output
frequency of frequency.
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Function

code Name Default Setting range Description
DC braking for| During the deceleration to stop,
stop the VFD starts DC braking for

stop when the running
frequency reaches the frequency
specified by P01.09.

P01.09 = Non-zero value

Short-circuit braking for stop and DC braking can be valid only with this setting. During
decelerating to stop, if the running frequency of VFD is lower than the starting frequency
of brake for stop (P01.09), the VFD waits for the demagnetization time P01.10 and checks
the value of P01.31. If the value is a non-zero value, the VFD enters short-circuit braking for
stop. Then the VFD checks the value of P01.12. If the value is a non-zero value, the VFD
performs DC braking with the time specified by P01.12. When the DC braking time is
reached, the VFD coasts to stop. If the value of P01.31 s zero, short-circuit braking for stop
is invalid. Similarly, if the value of P01.12 is zero, DC braking for stop is invalid.

P01.09 = Non-zero value
A Frequency(f)

h 0 3 d Time(t)
| Constant-speed P01.31 |
| running |
i i
| Deceleration P01.10 P01.12 1
¢ q
! Running !

P01.09 = Zero

The VFD decelerates to stop according to the normal process. When the ramp frequency is
less than P01.15, the VFD performs stop determination with a delay specified by P01.24
according to the mode specified by P01.16. If P01.16 = 0, the VFD coasts to stop. If P01.16 =
1, the VFD needs to check whether the motor output frequency is less than PO1.15. If yes,
the VFD coasts to stop. If no, the VFD coasts to stop with a delay specified by P01.17.
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P01.19=0

A Frequency(f)

P01.15
Coast to stop

»
»
Time(t)

e
| Constant-speed
running

|
|
|
i€
¢

Running d

The methods for fast decelerating to stop are as follows:
Method 1 Increase the VFD power to improve the VFD max. braking capability.

Method 2 Decelerate to the lower speed specified by P01.09 to enable short-circuit braking
or DC braking.

Method 3 Set P08.50 to enable magnetic flux braking.
Method 4 Add braking resistors.

Method 5 Set the S-curve deceleration method.

Fucr;c;:)n Name Default | Setting range Description
The VFD blocks the output
before starting DC braking for
PO110 Demaghetizati 0.00s 0.00-30.00s stop. Thg YFD starts DC braking
on time after this time so as to prevent
overcurrent caused by DC
braking at high speed.
DC braking Percentage of the VFD rated
POIT | currentfor | 00% | 00-1000% |ouPuteurent
stop Stronger current. indicates
greater DC braking effect.
DC braking duration. If the time
PO112 .DC braking 0.00s 0.0-50.05 is 0, DC braking is invalid, and
time for stop the VFD decelerates to stop
within the specified time.
P01.15 Stop speed 0.50Hz | 0.00-100.00Hz |-
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Function . .
code Name Default | Setting range Description
0: Detect by the set speed
Stop speed (unique in space voltage vector
P01.16 detection 0 0-1 control mode)
mode 1: Detect by the feedback
speed
porr7 | JOPsPeed | gg0c | 0.00-100.00s |-
detection time
pora4 | StoPsPeed | o0 00-6000s |-
delay
Short-circuit .
PO1.29 braking 0.0% 0.0-1500% |Relative to the VFD rated
current
current
Hold time of
pot3r | SOARUt | o005 | 005005 |-
braking for
stop

6.7.3 Power-off restart

For any command running channels, if P01.21 = 1, the VFD memorizes the running status
at power-off. If the VFD is running before power-off, the VFD automatically runs with a wait

time specified by P01.22 at the next power-on when start conditions are met.

When terminals are uses as the command running channel, you need to set P01.18 to 1. The

following figure shows the wait time for restart after power-off.

A\Output frequency(f)

t1=P01.22
t2=P01.23

|t1 2,

+»

- L
H—Runnlng—h-nme(t)

!
Running Power of

Power on

The following figure shows the logic diagram for restart after power-off:




Resnarer| 7|

power off 1

PoL21
(Pover-off restar selection)

Standby

Keypad

Running state

=]

before power of

Communication N

Termingl
L[ Teming

0001
(Channel of running commands)

Por1s
(Terminal-based running command

protection at power-on)

Functi . o
unetion Name Default Setting range Description
code
Restart after 0: Disable
P01.21 0 0-1
power off 1: Enable
Valid when P01.21 s 1.
Wait time for The function code indicates the
P01.22 | restart after 1.0s 0.0-3600.0s |wait time before the automatic
power-off running of the VFD that is re-
powered on.
After a VFD running command
is given, the VFD restarts
running output with the delay
P01.2 | . .0-600.

0123 | Start delay 00s 00760005 1 4efined by PO1.23 from the
standby state, to implement
brake release.

0: The terminal running
) command is invalid at power-
Terminal- on
rﬁsfﬁs 1: The terminal running
P01.18 9 0 0-1 command is valid at power-on.
command . X
rotection at # Note: Exercise caution before
P using this function. Otherwise,
power-on .
serious consequences may
result.

Terminal-based running command is invalid at power-on: P01.18 = 0

Though the command running terminal is considered as valid during power-on, the VFD
does not run and it keeps the protection state until the terminal is disabled and then

enabled.

Terminal-based running command is valid at power-on: P01.18 = 1
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If the command running terminal is considered as valid during power-on, the VFD is started
automatically after the initialization.

6.8 Control performance regulation
6.8.1 Space vector control performance optimization
6.8.1.1 V/F curve setting

The VFD provides multiple V/F curve modes to meet different requirements. You can select
V/F curves or set V/F curves as required.

For the load featuring constant torque, such as conveyor belt which runs in straight line, as
the whole running process requires constant torque, it is recommended to adopt the
straight line V/F curve.

For the load featuring decreasing torque, such as fan and water pumps, as there is a power
(square or cube) relationship between its actual torque and speed, it is recommended to
adopt the V/F curve corresponding to the power of 1.3, 1.7 or 2.0.

Output voltage

Torque step-down V/F curve (power of 1.3)
Torque step-down V/F curve (power of 1.7)
Torque step-down V/F curve (power of 2.0)

Linear type

I
Squaretype |
| »

»
Output frequency

#Note: In the figure, V,, indicates the motor rated voltage and f, indicates the motor rated
frequency.

Function

code Name Default | Setting range Description

0: Straight-line V/F curve,
applicable to constant torque
loads

1: Multi-point V/F curve

V/F curve 2: Torque-down V/F curve
(power of 1.3)

3: Torque-down V/F curve
(power of 1.7)

4: Torque-down V/F curve
(power of 2.0)

5: Customized V/F (V/F
separation); in this mode, V can

P04.00 setting of 0 0-5
motor 1
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Function
code

Name

Default

Setting range

Description

be separated from F and F can
be adjusted through the
frequency setting channel set by
P00.06 or the voltage setting
channel set by P04.27 to change
the characteristics of the curve.

The VFD also provides multi-point V/F curves. You can change the VFD output V/F curves
by setting the voltage and frequency of the three points in the middle. A whole curve
consists of five points starting from (OHz, 0V) and ending at (motor fundamental frequency,
motor rated voltage). During setting, follow the rule: 0 < f1 < f2 < f3 < Motor fundamental
frequency, and 0 < V1< V2 <V3 < Motor rated voltage Too high voltage for low frequency
will cause motor overheat or damage and cause VFD overcurrent stall or overcurrent
protection. When P04.00 is set to 1 (multi-dot V/F curve), you can set the V/F curve through
P04.03-P04.08.

Output voltagell V!

100% W [—====m—————————
I
VAR S !
|
|
A |
|
|
Vi |
! -
f1 fa  fs fo Output frequency(f)
Function Name Default Setting range Description
code g rang P
V/F
po403 | MUY | G0z {0.00Hz-PO40S |-
point 1 of
motor 1
V/F voltage
P04.04 point 1 of 0.0% 0.0%-110.0%  [Rated voltage of motor 1
motor 1
P04.05 V/F 0.00Hz P04.03-P04.07 |-
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Fucr;cdt:)n Name Default Setting range Description
frequency
point 2 of
motor 1
V/F voltage
P04.06 point 2 of 0.0% 0.0%-110.0%  |Rated voltage of motor 1
motor 1
P04.05-P02.02
(Rated
V/F frequency  of
frequency AM 1) or
POLOT 1 pont3of | %97 |poaos-po2is |-
motor 1 (Rated
frequency  of
SM 1)
V/F voltage
P04.08 point 3 of 0.0% 0.0%-110.0%  [Rated voltage of motor 1
motor 1

6.8.1.2 Torque boost

Boost compensation to output voltage can effectively improve the low-speed torque
performance in the V/F control. The cut-off frequency of manual torque boost is a
percentage of the rated motor frequency f,. Torque boost can improve the low-frequency
torque characteristics in the V/F control.

You need to select torque boost based on the load. The load is proportional to the boost,
but the boost cannot be too large. If the torque boost is too large, the motor will run at
over-excitation, which may cause increased output current and motor overheating, thus
decreasing the efficiency. The default torque boost is 0.0%, which indicates automatic
torque boost so that the VFD can regulate the torque boost based on the actual load.

Set P04.01 to determine the torque boost of motor 1. Set P04.02 to determine the torque

boost cut-off frequency of motor 1. Below this frequency threshold, torque boost is valid;
exceeding this threshold will invalidate torque boost. See the following figure.

89



Vooost

feuteoft fo Output;equency (f)
Function . .
Name Default Setting range Description
code
0.0% (automatic torque boost);
Torque boost 0.1%-10.0% (manual torque
P04.01 of motor 1 0.0% 0.0%-10.0% |boost)
#Note: V, indicates the max.
output voltage.
The cut-off frequency of
manual torque boost is a
Torque boost percentage of the rated motor
P04.02 cut-off of 20.0% 0.0%-50.0% |frequency f,. Torque boost can
motor 1 improve the low-frequency
torque characteristics in the
V/F control.

6.8.1.3 V/F slip compensation gain

The V/F control is an open-loop mode, while a sudden motor load change will cause motor
rotation speed fluctuation. In cases where strict speed requirements must be met, you can
set the slip compensation gain through P04.09 to change the VFD internal output
adjustment method and therefore compensate for the speed change caused by load
fluctuation, improving the motor mechanical rigidity.

The formula used to calculate the motor rated slip frequency is as follows: Af=f,-n*p/60

Of which, f, indicates the rated frequency of motor 1, corresponding to function code
P02.02; n indicates the rated rotation speed of motor 1, corresponding to function code
P02.03; p indicates the number of motor pole pairs. 100.0% corresponds to the rated slip

frequency Af of motor 1.
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Function Name Default Setting range Description
code
V/F slip
1 [
P04.09 compgnsaﬂo 1000%  10.0-2000% 1904: corresponds to the rated
n gain of slip frequency.
motor 1

#Note: Rated slip frequency = (Rated synchronous rotation speed of motor — Rated
rotation speed of motor) x (Number of motor pole pairs) + 60

6.8.1.4 Oscillation control

In large-power driving scenarios, using the space voltage vector control mode will cause
motor oscillation, which can be eliminated by setting P04.10 and P04.11, while the oscillation
control threshold of motor 1is specified by P04.12.

Function

Name
code

Default

Setting range

Description

Low-
frequency
oscillation

control factor
of motor 1

P04.10

0-100

High-
frequency
oscillation

control factor
of motor 1

P04.1

0-100

Oscillation
control
threshold of
motor 1

P04.12

30.00Hz

0.00Hz-P00.03

Setting a greater value
indicates better control effect.
However, if the value is too
large, the VFD output current
may be too large.

6.8.1.5 Reactive current regulation in SM V/F control

When the SM V/F control mode is enabled, you can set P04.36 to specify the frequency
threshold for the switching between pull-in current Tand pull-in current 2. When the output
frequency is less than P04.36, the motor reactive current is specified by P04.34; when the
output frequency is greater than P04.36, the motor reactive current is specified by P04.35.

Function . A
code Name Default Setting range Description
P04.34 Pull-in 20.0% -100.0%-100.0% |-
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Function
code

Name

Default

Setting range

Description

current 1in
SM V/F
control

P04.35

Pull-in
current 2 in
SM V/F
control

10.0%

-100.0%-100.0%

P04.36

Frequency
threshold for
pull-in
current
switching in
SM V/F
control

20.0%

0.0%-200.0%

P04.37

Reactive
current
closed-loop
proportional
coefficient in
SM V/F
control

50

0-3000

When the SM V/F control
mode is enabled, the function
code is used to set the
proportional coefficient of
reactive current closed-loop
control.

P04.38

Reactive
current
closed-loop
integral time
in SM V/F
control

30

0-3000

When the SM V/F control
mode is enabled, the function
code is used to set the
integral coefficient of reactive
current closed-loop control.

6.8.1.6 V/F flux weakening performance optimization
When the AM needs to run with flux weakened, set P04.33 in the V/F control mode to
increase the output voltage and maximize the bus voltage utilization, improving the motor
acceleration time.
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Function

code Name Default Setting range Description
Weakening
pog33 | cosfficenting o 100130 |-
constant
power zone

6.8.2 Vector control performance optimization

6.8.2.1 Torque upper limit

Speed control and torque control in the vector control mode are restricted by torque upper
limits. When you set P03.18 (Setting source of electromotive torque upper limit) to keypad,
the torque upper limit is specified by P03.20. When you set P03.19 (Setting source of
braking torque upper limit) to keypad, the torque upper limit is specified by P03.21.

Function
code

Name

Default

Setting range

Description

P03.18

Setting source
of
electromotive
torque upper
limit

0-5

0: Keypad (P03.20)

T AN

2: Al

3:AI3

4: Pulse frequency HDIA

5: Modbus communication
#Note:

For AMs, 100% corresponds to
the motor rated torque current
(when the value 0 is selected)
and 100% corresponds to triple
the motor rated torque current
(when the value from 1to 5 is
selected). For SMs, 100%
corresponds to the motor rated
current (when the value 0 or 1is
selected) and 100%
corresponds to triple the motor
rated current (when the value
from 2 to 5 is selected).

P03.19

Setting

0-5

0: Keypad (P03.21)
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Function Name Default Setting range Description
code
source of 1Al
braking 2: Al
torque upper 3:AI3
limit 4: Pulse frequency HDIA
5: Modbus communication
Note:
For AMs, 100% corresponds to
the motor rated torque current
(when the value 0 is selected)
and 100% corresponds to triple
the motor rated torque current
(when the value from 1to 5 is
selected). For SMs, 100%
corresponds to the motor rated
current (when the value 0 is
selected) and 100%
corresponds to triple the motor
rated current (when the value
from 1to 5 is selected).
Electromotiv
e torque
P03.20 upper limit 180.0% 0.0-300.0% " -
set through Specifies torque limits.
keypad For AMs, 100% corresponds to
Braking the motor rated torque current;
torque upper for SMs, 100% corresponds to
P0321 | limit set 1800% | 00-3000% |M€Mmoter rated current
through
keypad

6.8.2.2 Frequency upper limit settings in torque control

In torque control, the VFD outputs torque according to the set torque command. When
the set torque is greater than the load torque, the VFD output frequency increases to the
frequency upper limit; when the set torque is less than the load torque, the VFD output
frequency decreases to the frequency lower limit; when the VFD output frequency is
restricted, the output torque will no longer be the same as the set torque. When you set
P03.14 to set the setting source of forward rotation upper-limit frequency in torque control,
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the torque limit is specified by P03.16. When you set P03.15 to set the setting source of
reverse rotation upper-limit frequency in torque control, the torque limit is specified by
P03.17.

Fucr:)c;zm Name Default | Setting range Description
0: Keypad (P03.16)
Setting 1. Al
source of 2: AI2
forward 3:AI3
P03.14 rotaﬁqn‘ 0 0-6 4: Pulsg frequenc.y HDIA
upper-limit 5: Multi-step setting
frequency in 6: Modbus communication
torque #Note: For setting sources 1-
control 11, 100% corresponds to the
max. frequency.
0: Keypad (P03.17)
1Al
2: AI2
Setting 3:AI3
source of 4: Pulse frequency HDIA
reverse 5: Multi-step setting
PO315 rotat\c.m. 0 0-6 6: MQQbus communication
upper-limit Specifies frequency upper
frequency in limits. 100% corresponds to the
torque max. frequency.
control P03.16 specifies the value when
P03.14 = 1, while P03.17
specifies the value when P03.15
=1
Forward
rotation "
frequency Spgcﬁ\eS frequency upper
upper limit limits. 100% corresponds to the
P03.16 set through 0.00Hz—P00.03 | max. frequency.
keypad in 50.00Hz | (Max.output |P03.16 specifies the value when
torque frequency) [P03.14 = 1, while P03.17
control specifies the value when P03.15
po3i7 | heverse -
rotation
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Function

code Name Default | Setting range Description

upper-limit
frequency set
through
keypad in
torque
control

6.8.2.3 Speed loop

The speed loop dynamic response characteristics in vector control can be adjusted by
setting the proportional coefficient and integral time of speed regulator.

The dynamic response of speed regulator can be accelerated by increasing the proportional
gain or decreasing the integral time. However, too quick dynamic response of speed
regulator can cause oscillations.

Recommended adjustment method: If the default settings cannot meet the requirements,
adjust the settings slightly. First, increase the proportional gain to ensure that the system
does not oscillate; and then reduce the integration time, so that the system responds fast
with small overshoot.

Improper Pl parameter settings will cause large speed overshoot.

The switchover between the low-point frequency for switching and the high-point
frequency for switching indicates the linear switchover between two groups of PI
parameters. See the following figure.

A Plparameter

P03.00, P03.01

P03.03, P03.04
|

P03.02 P03.05 Outpuirequency (f)
Function Name Default | Setting range Description
code
Speed-loop Speed regulator Pl parameters
P03.00 | proportional 20.0 0.0-200.0  |are divided into the low-speed
gain 1 group and high-speed group.
P03.01 Speed-loop 0.200s 0.000-10.000s |When the running frequency is
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Function . .
code Name Default | Setting range Description
integral time 1 less than P03.02, the speed
Low-point regulator Pl parameters are
P03.02 | frequency for 5.00Hz | 0.00Hz-P03.05 [P03.00 and P03.01. When the
switching running frequency is greater
than P03.05 (High-point
Speed-loop P .
. requency for switching), the
P03.03 proportional 20.0 0.0-200.0
in 2 speed regulator Pl parameters
gain are P03.03 and P03.04.
P03.04 | SPEEIIOOP | 5005 | 0.000-10.000s |-
integral time 2
High-point
P03.05 | frequency for | 10.00Hz |P03.02-P00.03 |-
switching
Speed-loop
PO3.06 output filter 0 0-8
po336 | SPeedlooP | g00s | 000-10.00s |-
differential gain

6.8.2.4 Current loop

Generally, there is no need to adjust it. If the current waveform is not sinusoidal, the current
loop band width can be reduced.

Function
N Defaul i Descripti
code ame efault | Setting range escription
Current-loop
P03.10 band width 400 0-2000

6.8.2.5 Vector control flux weakening performance optimization

When running at a speed higher than the rated speed, the AM enters the flux weakening
state. You can set P03.22 to change the flux-weakening curvature. A great flux-weakening
control coefficient indicates a steep curve. The weakening coefficient in constant power
zone is used in AM flux-weakening control, while the flux-weakening proportional gain and
flux-weakening integral gain are specified by P03.26 and P03.33. The max. VFD output
voltage is specified by P03.24.

If pre-exciting is performed for the motor when the VFD starts up, a magnetic field is built
up inside the motor to improve the torque performance during the start process. The pre-
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exciting time is specified by P03.25.

AT

Motor flux
weakening
coefficient
0.1
i 1.0
2.0'

-

Motor min. flux weakening limit

>

Fucr:)c;:n Name Default | Setting range Description
Lowest Used when the AM is in flux-
weakening \weakening control;
P03.23 point in 5% 10%-100% [the lowest weakening point in
constant power constant power zone is
zone specified by P03.23.
Specifies the max. VFD output
Max. voltage \voltage, which is a percentage
P03.24 limit 100.0% 0.0-120.0% |of the motor rated voltage. Set
the value according to onsite
conditions.
Pre-exciting is performed for
the motor when the VFD starts
P03.25 Pre—f}xcitmg 03005 0.000-10.000s .up.. A magnetic ﬁeld. is built up
time inside the motor to improve the
torque performance during the
start process.
Flux-
Po326 | WeAKeMnI | o0 0-8000 |
proportional
gain
Flux-
P03.33 weakening 30.0% 0.0-300.0% |-
integral gain

6.8.2.6 SM start control optimization

In the open-loop control mode, you can select a start control method by setting P13.01.
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Function

code Name Default Setting range Description
Detection 0: No detection
P13.01 mode of 2 0-2 1: Reserved
initial pole 2: Pulse superposition

No detection: P13.01 = 0

The VFD startup command given is a direct startup command. In this mode, set P13.02 to
a great value to increase the starting torque, which causes a start reversal phenomenon
with an average load carrying capacity.
Reserved: P13.01 =1
Pulse superimposition: P13.01 = 2
This method is similar to that when P13.01 = 1. The difference is that the initial pole angle
autotuning method is different. This method has higher identification accuracy with shorter
time but sharper noise, but you can adjust the pulse current value by setting P13.06.

Fucr:)c;:)n Name Default Setting range Description
Pull-in current is the pole
position orientation current;
pull-in current 1is valid within
Pull-in 0.0%-100.0% (of |the lower limit of pull-in
P13.02 current 1 30.0% |the motor rated |current switch-over frequency
current) threshold. If you need to
increase the start torque,
increase the value of this
function parameter properly.
Specifies the pole position
P13.03 0.0% (of the motor A
current 2 rated current) current switch-over frequency
threshold. You do not need to
change the value in most cases.
Switch-over
P13.04 frec;)lijlnic: of 20.0% |0.0-200.0% of the motor rated frequency
current
PI13.06 Pulse current 80.0% 0.0-300.0% (of |Specifies the pulse current

setting

the motor rated

threshold when the initial
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Function . .
code Name Default Setting range Description
voltage) magnetic pole position is
detected in the pulse mode.
6.9 Input and output
6.9.1 Digital input and output

6.9.1.1 Digital input

The VFD carries four programmable digital input terminals and one HDI input terminal. The
functions of all the digital input terminals can be programmed through function codes. The
HDI input terminal can be set to act as a high-speed pulse input terminal or common digital
input terminal; if it is set to act as a high-speed pulse input terminal, you can also set HDIA
high-speed pulse input to serve as the frequency reference input.

5,10

Po:
(Input terminal polarity selection)

o

P05.00
(HOI input type)

o]

PO511
(Digital fiter time)

P05.15

Digtal function

selection

|~ po507
o 1

(Defautvalue: 7)

[PO5.0%}
(Defaultvaue: 0

0509

(Defautvaue: 0

2w N ko

oooooooooo

29
30

P17.12
Digital input
terminal state

Input terminal
Status at
present fault

#Note: Two different multifunction input terminals cannot be configured with a same

function.

P05.01-P05.09 are used to set the functions of digital multifunction input terminals.
Terminal functions are set as follows.

Setting Function Description
. The VFD does not act even if there is signal input. Set
0 No function - R o R
unused terminals to "no function" to avoid misaction.
1 Run forward (FWD) |External terminals are used to control the forward/reverse
2 Run reversely (REV) |running of the VFD.
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Setting

Function

Description

Three-wire running

The terminal is used to determine the three-wire running

3 control of the VFD. For details, see the description for
control (SIN)
P05.13.
4 Jog forward For details about frequency of jogging running and
ACC/DEC time of jogging running, see the description for
> Jog reversely | pog.06, P08.07, and P0S.08.
The VFD blocks output, and the stop process of motor is
uncontrolled by the VFD. This mode is applied in the
6 Coast to stop scengrios with large-inertia loads and without stop time
requirements.
Its definition is the same as P01.08, and it is mainly used
in remote control.
External fault reset function, same as the reset function of
7 Fault reset the key on the keypad. You can use this
function to reset faults remotely.
The VFD decelerates to stop, however, all the run
. parameters are in memory state, such as PLC parameter,
8 Pause running ) o
wobbling frequency, and PID parameter. After this signal
disappears, the VFD will revert to the state before stop.
9 External fault input When external fault signal is transmitted to the VFD, the
VFD releases fault alarm and stops.
Used to change the frequency increase/decrease
10 IncreaS§ frequency command when the frequency is given by external
setting (UP) terminals.
» Decrease frequency KL} UP terminal
Setﬁng (DOWN) L DOWN terminal
K3~ | UP/DOWN
zeroing terminal
GND
Clear the frequency
12 increase/decrease The terminal used to clear frequency-increase/decrease
setting setting can clear the frequency value of auxiliary channel

set by [UP/DOWN| thus restoring the reference
frequency to the frequency given by main reference
frequency command channel.
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Function

Description

Switch between A

The function is used to switch between the frequency

3 setting and B setting [setting channels.
Switch between  |Function 13 can implement the switchover between A
14 combination setting |frequency reference channel and B frequency reference
and A setting channel; function 14 can implement the switchover
between the combination channel set by P00.09 and the
Switch between  |A  frequency reference channel; function 15 can
15 combination setting |implement the switchover between the combination
and B setting channel set by P00.09 and the B frequency reference
channel.
Multi-step speed - .
16 terminal 1 A total of 16-step speeds can be set by combining digital
- states of these four terminals.
17 Multi-step speed # Note: Multi-ste d 1 is th i-
terminal 2 4 3 p spee is the LSB, and multi-step
Multi-step speed speed 4 is the MSB. : : :
18 terminal 3 Multi-step Multi-step Multi-step Multi-step
- speed 4 speed 3 speed 2 speed 1
19 Multi-step speed Bit3 Bit2 Bitl Bit0
terminal 4
20 Pause multi-step | The multi-step speed selection function can be screened
speed running to keep the set value in the present state.
. The status of the two terminals can be combined to select
21 ACC/DE_C time four groups of ACC/DEC time.
selection 1 T T2 ACC/DEC time Parameter
OFF OFF ACC/DEC time 1 P00.11/P00.12
2 ACC/DEC time ON OFF ACC/DEC time 2 P08.00/P08.01
selection 2 OFF ON ACC/DEC time 3 P08.02/P08.03
ON ON ACC/DEC time 4 P08.04/P08.05
23 |simple PLC stop reset Used to clear th§ previous PLC state memory information
and restart the simple PLC process.
o4 Pause simple PLC Used to paus.e the simple PLC. When the function is
revoked, the simple PLC resumes the running.
55 Pause PID control PID is ineffective temporarily, and the VFD maintains
current frequency output.
Pause wobbling  |The VFD pauses at current output. After this function is
26 frequency (stop at |canceled, it continues wobbling-frequency operation at

current frequency)

current frequency.
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Setting

Function

Description

Reset wobbling

27 frequency (back to |The set frequency of VFD reverts to center frequency.
center frequency)
28 Reset the counter [The counter is cleared.
Switch between
The VFD switches from torque control mode to speed
29 speed control and )
control mode, or vice versa.
torque control
Used to ensure the VFD is not impacted by external
30 Disable ACC/DEC  |signals (except for stop command), and maintains the
present output frequency.
31 Trigger the counter |Used to enable the counter to count pulses.
When the terminal is closed, the frequency value set by
UP/DOWN| can be cleared to restore the reference
Clear the frequency .
frequency to the frequency given by frequency command
33 increase/decrease q Y i ) yg. Y q Y
setting temporarily channel; when the terminal is opened, it restores to the
frequency value after frequency increase/decrease
setting.
The VFD D kei iatel h
34 DC braking e starFs C brake immediately after the command
becomes valid.
) ) When the function is enabled, the running command
Switch the running ) ) L
channel is switched to keypad. When the function is
36 | command channel to| . . .
kevoad disabled, the running command channel is restored to
P the previous setting.
. . When the function is enabled, the running command
Switch the running ) . : Lo
channel is switched to terminal. When the function is
37 | command channel to | . h )
terminal disabled, the running command channel is restored to
the previous setting.
. . When the function is enabled, the running command
Switch the running : ; -
channel is switched to communication. When the
38 | command channel to T . )
- function is disabled, the running command channel is
communication X .
restored to the previous setting.
39 Pre-exciting When the function is enabled, motor pre-exciting is
command started until the function becomes invalid.
40 Clear power After this command becomes valid, the power

consumption quantity

consumption quantity of the VFD will be zeroed out.
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Setting Function Description

When the function is enabled, the present operation of

41 Keep.power . |the VFD does not impact the power consumption
consumption quantity -
quantity.
Switch the setting
0 source of braking | The torque upper limit is set through the keypad when

torque upper limit to |the command is valid.
keypad

Used to switch the PID output polarity. It is used together

61 Switch PID polarities with P09.03.

Related parameters are listed in the following.

Function Name Default Setting Description
code range
) 0: HDIA is high-speed pulse input
P05.00 | HDIlinput type 0 0-1 1 HDIA s digital input
P05.01 S1 fungt\on 1
selection
PO5.02 S2 func.tlon 4
selection
P05.03 S3 func.tlon 7
selection
P05.04 S4 function 0 For details, see the preceding table.
) selection S1-S4 and HDIA are the terminals on
S5 function 0-95 |the control board, while S5-58 are
P05.05 ) 0 ) . .
selection achieved through the virtual terminal
P0S.06 S6 func.tion 0 functions set by P05.12.
selection
PO5.07 S7 func.t\on 0
selection
P05.08 S8 func.tlon 0
selection
P05.09 | Function of HDIA 0
Specifies the input terminal polarity.
Input terminal 0X000— Whgrj a bitis 0, the input terminal is
P05.10 olarit 0x000 OXIFE positive.
P Y When a bit is 1, the input terminal is
negative.
P05.11 | Digital filter time | 0.010s | 0.000- [Used to specify the sampling filter
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Function

Setting

Name Default Description
code range
50.000s |time of the S1-S8 and HDIA terminals.
In strong interference cases, increase
the value to avoid maloperation.
Bit 0: S1 virtual terminal
Bit 1: S2 virtual terminal
Bit 2: S3 virtual terminal
) . Bit 3: S4 virtual terminal
pos.1z | Vitualterminal | o h00 | %000~ it 4: S5 virtual terminal
setting OXTFE g3t 5. 56 virtual terminal
Bit 6: S7 virtual terminal
Bit 7: S8 virtual terminal
Bit 8: HDIA virtual terminal
pos53 | Terminal control 0 0-3 |P05.13 specifies the terminal control
mode mode.
P05.14 $1switch-on 0.000s 0: Two-wire control 1, the enabling
de;lay consistent with the direction. This
P05.15 ST switch-off 0.000s mode is widely used. The defined
dej‘lay FWD/REV terminal command
P05.16 52 sc\j/velgfwaon 0.000s determines the motor rotation
- direction.
posi7 | S2sWitch-off 14 500 o] ] e,
delal)’/w K‘7 e OFF | OFF Stop
S3 switch-on
P05.18 delay 0.000s —r on [ore | Forvare
S3 switch-off oFF | on | Rng
P05.19 delay 0.000s | 0.000- @ N o
S4 switch-on 50.000s 1: Two-wire control 2, the enablin
P05.20 0.000s : g 9
delay separated from the direction. In this
P05.21 $4 switch-off 0.000s mode, FWD is the enabling terminal.
dglay The direction depends on the defined
P05 22 S5 switch-on 0.000s REV state.
delay BRI
P05 23 S5 switch-off 00005 P L ) .
delay - o Lorr | Fomwara
pos24 | SESWEhon 1500 N s P
delay P
P05.25 S6 switch-off 0.000s ON | ON | running
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Function

Setting

Name Default Description
code range
delay 2: Three-wire control 1. This mode
itch- defines S;, as the enabling terminal,
pos2e | ST SWitchon | hons 8 9
delay and the running command is
S7 switch-off generated by FWD, while the
POs.27 delay 0.000s direction is controlled by REV. During
S8 switch-on running, the S;, terminal needs to be
P05.28 delay 0.000s closed, and terminal FWD generates a
S8 switch-off rising edge signal, then the VFD starts
P05.29 delay 0.000s to run in the direction set by the state
HDIA switch-on of terminal REV; the VFD needs to
P05.30 delay 0.000s disconnect the S;, terminal for stop.
SB1
—
FWD
S
REV
GND
The direction control is as follows
during running:
S, REV Previous | Present
" direction | direction
ON OFF— [ FWD run | REV run
itch- ON REV run | FWD run
PO5.31 HDIA switch-off 0.000s
delay ON ON— | REVrun [ FWD run
OFF FWD run | REV run
ON— ON
Decelerate to stop
OFF | OFF

Sin: Three-wire control; FWD: Forward
running; REV: Reverse running

3: Three-wire control 2. This mode
defines S, as the enabling terminal,
and the running command is
generated by FWD or REV, but the
direction is controlled by both FWD
and REV. During running, the Si,
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Function
code

Name

Default

Setting
range

Description

terminal needs to be closed, and
terminal FWD or REV generates a
rising edge signal to control the
running and direction of the VFD; the
VFD needs to disconnect the S;,
terminal for stop.

sB1

2T B
SB2
L s
SB3
I
GND
Runnin
So | PWD | REv | U9
direction
FWD
ON )
OFF— running
ON
ON FWD
OFF )
running
REV
ON )
OFF— [ running
ON
ON REV
OFF )
running
ON— Decelerate
OFF to stop

Sin: Tnree-wire control; FWD: Forward
running; REV: Reverse running

# Note: For two-wire controlled
running mode, when the FWD/REV
terminal is valid, if the VFD stops due
to a stop command given by another
source, the VFD does not run again
after the stop command disappears
even if the control terminal FWD/REV
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Function
code

Name

Default

Setting
range

Description

is still valid. To make the VFD run, you
need to trigger FWD/REV again, for
example, PLC single-cycle stop, fixed-
length stop, and valid STOP/RST stop
during terminal control. (See P07.04.)
P05.14—P05.31 specify the delay time
corresponding to the electrical level
changes when the programmable
input terminals switch on or switch
off.

S electrica fovl |
svas mews 777777777 mas

= swit = Switcn-off o
detay dotay

#Note: The communication address
is 0x200A.

P07.39 | status at present

Input terminal

fault

0x0000

0x0000~
OXFFFF

P17.12

Digital input
terminal state

0x000

0x000-
Ox1FF

6.9.1.2 Digital output

The VFD carries two groups of relay output terminals and one open collector Y output

terminal. All the digital output terminal functions can be specified by function codes.

o]
13
2
3]
47
53

The following table lists the options of function parameters P06.01-P06.04. A same output

Digital output selection  Digital switch-on delay

P06.05 (Output terminal polarity  Digital switch-off delay
selection)

Nl P06.06

Run

s {2 )

(Default value: 0)

RO1 P06.1

ol

| Shdvor
I

P06.07

terminal state|

P07.40

Output
terminal

oo LT

(Default value: 1)

RO2 P06.12
P06.04 - e

present fault

(Default value: 5)




terminal function can be repeatedly selected.

Setting Function Description
0 Invalid The output terminal does not have any function.
] Running The ON sig.nal is ou.tput when there is frequency
output during running.
5 Running forward The ON sig.nal is output wheﬁ there is frequency
output during forward running.
3 Running reversely The ON sig.nal is output whgn there is frequency
output during reverse running.
4 Jogging The ON sig.nal ‘is oquut when there is frequency
output during jogging.
5 VFD in fault The ON signal is output when a VFD fault occurred.
6 Frequgncy level Refer to the descriptions for P08.32 and P08.33.
detection FDT1
7 Zreetzzsgiy;;g Refer to the descriptions for P08.34 and P08.35.
8 Frequency reached [Refer to the description for P08.36.
- The ON signal is output when the VFD output
9 Running in zero speed
frequency and reference frequency are both zero.
10 Upper limit frequency |The ON signal is output when the running frequency
reached reaches the upper limit frequency.
1 Lower limit frequency |The ON signal is output when the running frequency
reached reaches the lower limit frequency.
The ON signal is output when main circuit and
12 Ready to run control circuit powers are established, the protection
functions do not act, and the VFD is ready to run.
13 Pre-exciting The”ON signal is output when the VFD is in pre-
exciting.
The ON signal is output when the pre-alarm time
14 Overload pre-alarm |elapsed based on the pre-alarm threshold; for
details, see descriptions for P11.08—P11.10.
The ON signal is output after the pre-alarm time
15 Underload pre-alarm |elapsed based on the pre-alarm threshold. For
details, see the descriptions for P11.11-P11.12.
16 Simple PLC stage  |When the present state of the simple PLC is
completed completed, it outputs a signal.
17 Simple PLC cycle  |When a single cycle of the simple PLC is completed,
completed it outputs a signal.

109



Setting Function Description
Set counting value The ON signal is output when the counting value
18 9 reaches the value specified by P08.25 if the counting
reached L
function is enabled.
Desianated countin The ON signal is output when the counting value
19 9 9 reaches the value specified by P08.26 if the counting
value reached L
function is enabled.
20 External fault is valid The ON signal is output when the fault is an external
fault (E17).
_— The ON is output when the single operation time of
22 Running time reached VFD reaches the time specified by P08.27.
A signal is output based on the virtual output
Modbus terminal of Modbus communication
23 communication virtual |(communication address 0x200B). When the value is
terminal output 1, the ON signal is output; when the value is 0, the
OFF signal is output.
DC bus voltage When the bus voltage is above the inverter
26 ) o
established undervoltage, the output is valid.
29 STO action When an STO fault occurs, the output is valid.
The ON signal is output when the ramp reference
37 Any frequency frequency is greater than the value specified by
reached P06.33 and this situation lasts the time specified by
P06.34.
Related parameters are listed in the following.
Functi . s
unetion Name Default | Setting range Description
code
P06.01 Y1 out.put 0
selection
P06.03 RO1 oqtput ] 0-63 For details, see the preceding
selection table.
Pog04 | RO2output 5
selection
Specifies the output terminal
Output polarity.
POG.0S termlrja\ 0x00 0X00-0XOF Whe.n a blt is Q, .the output
polarity terminal is positive.
selection When a bit is 1, the output
terminal is negative.
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Function

code Name Default | Setting range Description
Bit3 Bit2 Bit1 BitO]
RO2 | RO1 |Reserved| Y1
Posos | 'O 60005 | 0000-50000s |-
delay
P06.07 Y switch-off Used to specify the delay time
delnay corresponding to the electrical
pog10 | ROTswitch-on level changes when the
delay programmable output
PO RO1 switch-off 0000s | 0.000-50.000s |terminals switch on or switch
delay off.
P62 RO2 switch-on urres]
delay R e
RO2 switch-off dear oo
P06.13 delay Setting range: 0.000-50.0005
The "Any frequency reached"
signal is output when the
Detection value ramp reference frequency is
P06.33 | for frequency 1.00Hz | 0.00Hz-P00.03 |greater than the value
being reached specified by P06.33 and this
situation lasts the time
specified by P06.34.
Frequency
P06.34 reaching 0.5s 0-3600.0s |-
detection time
Output
P07.40 | terminal status | 0x0000 |0x0000-OxFFFF |-
at present fault
Displays the present digital
Digital output output terminal state of the
pr7az | 9 P 0x00 0x00-0x0F  |VFD.

terminal status

The bits correspond to RO2,
RO1, and Y1 respectively.




6.9.2 Analog input and output terminal functions

6.9.2.1 Analog input

The VFD carries two analog input terminals AlT and Al2. The input range of All is 0—
10V/20mA, and whether Al1 uses voltage input or current input can be specified by P05.52.
The input range of Al2 is 0-10V. The input source of Al3 is the keypad potentiometer. Each
input can be filtered separately, and the corresponding reference curve can be set by
adjusting the reference values that correspond to the max. value and min. value.

Analog input filter

All input voltage| P17.19 P05.32
s =5
AlL P05.35
Al2 input voltage | P17.20 P05.37
et ]
P05.40
AI3 input voltage| P17.21 P05.42
e ~[risis ]
P05.45
Function Name Default | Setting range Description
code
Setting channel
P00.06 | of A frequency 0 T AN
cgmmand 0-8 2: AI2
Setting channel 3 A3
P00.07 | of B frequency 1 ’
command
Torque setting AT
P0O3.M method 0 0-7 3 A2
4: A3
Setting source
of forward 1Al
P03.14 | rotation upper- 0 0-6 2: Al2
limit frequency 3:AIB
in torque control
Settfmg source Al
P0315 rotzti;ivisser_ 0 06  |2AR
- 3:AI3
limit frequency
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Function

code Name Default | Setting range Description
in torque control
Srgre
PO318 | ”\ e upper 0 0-5 2 AR
limit 3:AI3
S
PO319 |\ e upser 0 0-5 2 A2
limit 3:AI3
Voltage settin LA
po427 | '° jﬁ:ﬂ;’; 91 o 0-7 2 A2
3:AI3
P05.32 All lower limit 0.00V | 0.00V—P05.34
Corresponding . . .
P05.33 | settingof Al | 00% |-300.0-300.0% Esfd o dtff'”e ”;e re_'a“ot”Sh'p
lower limit etween the analog inpu
voltage and its corresponding
P05.34 | Allupper limit 10.00V | P05.32-10.00V setting. When the analog input
] voltage exceeds the range from
Corresponding the upper limit to the lower
P05.35 setting of Al1 100.0% |-300.0-300.0% limit, the upper limit or lower
upper limit limit is used.

- - When the analog input is
pos3s | A \:?n:;mter 0.030s | 0.000-10.0005 |current input, OmA-20mA
P0537 | A2 lower imit | 0.00V_| 0.00v—_p0539 |current corresponds to Ov-10v

Corresponding voltage.
) - o
P0538 | settingof A2 | 0.0% |-300.0-300.0% '“{i‘}ﬁere“f app"tct,at'ons’ 100.0%
L of the analog setting
lower limit .
P0539 | A2 upper limit | 10.00V | P05.37-10.00V ;2:;?;2?:;2;2 ‘;'::;Egt
Corrgspond\ng descriptions of each application
P05.40 setting of Al2 100.0% |-300.0-300.0% . .
limit section for details.
upper |m| The following figure illustrates
posar | A2 ”:i’::; filter | 0,030s | 0.000-10.000s |the cases of several settings:
P05.42 Al3 lower limit 0.00V 0.00V-P05.44
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Function . .
code Name Default | Setting range Description
Corresponding A corresponding setting
P05.43 | setting of Al3 0.0% |-300.0-300.0% oo
lower limit Ain
P05.44 | AI3 upper limit | 10.00V | P05.42—10.00V ) n
Corresponding A
P05.45 setting of A3 100.0% |-300.0-300.0%
upper limit {2
-100%
Input filter time: to adjust the
sensitivity of analog input.
Increasing the value properly
can enhance analog input anti-
interference but may reduce
the sensitivity of analog input.
Al3 input filter #Note: All supports the 0—
P05.46 time 0030s | 0.000-10.0005 14,//6_50mA input. When Al
selects the 0-20mA input, the
corresponding voltage of 20mA
is 10V. Al2 supports the 0-10V
input.
POS5.52 All input signal 0 01 0: Voltage
type 1. Current
POS.53 Al3 input S\gha\ 0 01 0: Local potent|0meter
source selection 1: External potentiometer
1T Al
on | FOEeE | o | oe e
3: A3
0: A
o ol BT R
2: A3
6.9.2.2 Analog output

The VFD carries one analog output terminal (supporting the output of 0-10V/0-20mA).
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Analog output signal can be filtered separately, and the proportional relationship can be
adjusted by setting the max. value, min. value, and the percentage of their corresponding
output. Analog output signal can output motor speed, output frequency, output current,
motor torque and motor power at a certain proportion.

o[
1
2]
3]

Analog output selection  Analog output curve setting Analog output filter
P06.17
L | Il Pos.1g
t— Pos.1a | Pos1 P06.21 AO1
(Default value:0)| || Pos.20

AO output relationship description:
(The min. value and max. value of the output correspond to 0.% and 100.00% of the analog
default output. The actual output voltage corresponds to the actual percentage, which can
be set through function codes.) Output functions are as follows.

Setting Function Description
0 Running frequency 0-Max. output frequency
1 Set frequency 0-Max. output frequency
2 Ramp reference frequency [0-Max. output frequency
3 Rotational speed 0-Synchronous speed corresponding to max.
output frequency
4 Output current (relative to 0-Twice the VFD rated current
the VFD)
5 Output current (relative to 0-Twice the motor rated current
motor)
6 Output voltage 0-1.5 times the VFD rated voltage
7 Output power 0-Twice the motor rated power
8 Set torque value (bipolan) 0-Twice the motor rated current. A negative
value corresponds to 0.0% by default.
9 Output torque (absolute |0-Twice the motor rated torque
value) or -(Twice the motor rated torque)-0
10 Allinput 0-10V/0-20mA
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Setting Function Description
[ T (o)
1 A2 input 0V-10V. A negative value corresponds to 0.0% by
default.
12 Al3 input 0-10V
13 H|ghfspeted pulse HDIA 0.00-50.00Hz
input
” Value 1 set thro‘ugh Modbus 0-1000
communication
15 Value 2 set thrgugh 0-1000
Modbus communication
2 Torque current (bipolar) 0-Three times the motor rated current. A
q P negative value corresponds to 0.0% by default.
23 Exciting current 0-Three times the motor rated current. A
9 negative value corresponds to 0.0% by default.
) 0-Max. output frequency. A negative value
24 set frequency (bipolar) corresponds to 0.0% by default.
25 Ramp reference frequency [0-Max. output frequency. A negative value
(bipolar) corresponds to 0.0% by default.
0-Synchronous rotation speed corresponding to
26 Rotational speed (bipolar) |max. output frequency. A negative value
corresponds to 0.0% by default.
30 Rotational speed 0-Twice the motor rated synchronous rotation
speed
3 Output torque (bipolar) 0-Twice the motor rated torque. A negative

value corresponds to 0.0% by default.

Related parameters are listed in the following.

Function . e
code Name Default | Setting range Description
0-31: For details, see the
P06.14 Age‘z:topn”t 0 0-63 preceding table.
32-63: Reserved
AO1
P06.17 OToutput | hor|300.0%-P06.19 | Used to define the relationship
lower limit
between the output value and
AOT output analog output. When the
P06.18 | corresponding | 0.00V | 0.00v-10.00V g output.
o output value exceeds the
to lower limit
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Function Name Default | Setting range Description
code
pos1g | ACTOURUL | g 00 | o6 17-300.09 |21OWEd range, the output uses
upper limit the lower limit or upper limit.
AOT output When the analog output is
P06.20 | corresponding | 10.00V 0.00V=10.00V |current output, TmA equals
to upper limit 0.5V.
In different cases, the
corresponding analog output
of 100% of the output value is
different.
AO1
pos21 | ACTOUPUL |6 0005 | 0.0005-10.000s | ot e
filter time

6.10 RS485 communication

The communication addresses on the communication network are unique, which is the
basis of the point-to-point communication between the host controller and VFD. When the
master writes the slave communication address to O indicating a broadcast address in a
frame, all the salves on the Modbus bus receive the frame but do not respond to it. The
local communication address is specified by P14.00. The communication response delay is

specified by P14.03, and the RS485 communication timeout time is specified by P14.04.

There are four transmission error processing methods, which can be selected through
P14.05. Option 2 (Stop in enabled stop mode without reporting an alarm) is applicable only
to the communication mode.

Function
N Default | Setti Descripti
code ame efau etting range escription
Local -
P14.00 | communication 1 1-247 The communication address
of a slave cannot be set to 0.
address
Specifies the rate of data
transmission between the host
Communication controller and the VFD.
P14.01 baud rate setting 4 07 0: 1200bps
1: 2400bps
2: 4800bps
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Function
code

Name

Default

Setting range

Description

3:9600bps

4:19200bps

5:38400bps

6: 57600bps

7:115200bps

#Note: The baud rate set on
the VFD must be consistent
with that on the host controller.
Otherwise, the communication
fails. A greater baud rate
indicates faster communication.

P14.02

Data bit check
setting

0-5

The data format set on the VFD
must be consistent with that on
the host controller. Otherwise,
the communication fails.

0: No check (N, 8, 1) for RTU

1: Even check (E, 8, 1) for RTU

2: 0dd check (O, 8, 1) for RTU
3: No check (N, 8, 2) for RTU

4: Even check (E, 8, 2) for RTU
5: Odd check (O, 8, 2) for RTU

P14.03

Communication
response delay

5ms

0-200ms

The function code indicates the
communication response delay,
that is, the interval from when
the VFD completes receiving
data to when it sends response
data to the host controller. If
the response delay is shorter
than the rectifier processing
time, the rectifier sends
response data to the host
controller after processing
data. If the delay is longer than
the rectifier processing time,
the rectifier does not send
response data to the host
controller until the delay is
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Function
code

Name

Default

Setting range

Description

reached although data has
been processed.

P14.04

RS485
communication
timeout period

0.0s

0.0 (invalid)—
60.0s

When P14.04 is set to 0.0, the
communication timeout time is
invalid. When P14.04 is set to a
non-zero value, the system
reports the "Modbus
communication fault" (E18) if
the communication interval
exceeds the value. In general,
the function code is set to 0.0.
When continuous
communication is required, you
can set the function code to
monitor communication status.

P14.05

Transmission
fault processing

0: Report an alarm and coast to
stop

1: Keep running without
reporting an alarm

2: Stop in enabled stop mode
without reporting an alarm
(applicable only to
communication mode)

3: Stop in enabled stop mode
without reporting an alarm
(applicable to any mode)

P14.06

Modbus
communication
processing
action selection

0x000

0x000-0x111

Ones place:

0: Respond to write operations
1: Not respond to write
operations

Tens place:

0: Communication password
protection is invalid.

1: Communication password
protection is valid.
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Function Name Default | Setting range Description
code
Hundreds place: User-defined
address (valid only for RS485
communication)
0: User-defined addresses
specified by P14.07 and P14.08
are invalid.
1: User-defined addresses
specified by P14.07 and P14.08
are valid.
User-defined
P14.07 MUNN9 052000 | 0x0000-OXFFFF |-
command
address
User-defined
P14.08 frequency 0x2001 | 0x0000—-OxFFFF |-
setting address

6.11 Monitoring parameters

Monitoring parameters mainly fall in groups P07 and P17, which are used to view and
analyze the VFD control and use status. The monitored content is listed in the following.

Group Type

Monitored content

Group P07 HMI

VFD information, module temperature, run time, power
usage, fault history, and software version.

Basic status

Group P17 L
viewing

Frequency information
Current information
Voltage information
Torque and power information

Input terminal information

Output terminal information

PID regulator information

Control word and status word information
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Group PO7—Human-machine interface (HMI)

Function . o
code Name Default Setting range Description
Control board Version
PO7.11 software 1.00-65535 |-
. depended
version
pozia | Inverter 00°C | -200-1200°C |-
temperature
Drive board Version
P07.13 software 1.00-655.35 |-
. depended
version
Local
P07.14 | accumulative Oh 0-65535h -
running time
VFD electricity
. 0-65535kWh
P07.15 | consumption OkWh (+1000) Displays the electricity
high bit consumption of the VFD.
VFD electricity VFD electricity consumption =
P07.16 | consumption OkWh 0.0-999.9kWh [P07.15*1000 + P07.16
low bit
pozig | VFDreted | Model 1 s000.0kw |-
power depended
PO719 VFD rated Model 50-520V )
voltage depended
porzo | VFDrated | Model o5 60000a |-
current depended
Present-fault
P07.27 0 0: No fault
oype 1-3: R d
P07.28 | Last-fault type 0 > Reserve _
Pnd-last fault 4: Overcurrent during ACC
P07.29 type 0 (E4)
P 5: Overcurrent during DEC (E5)
0-94 6: Overcurrent during constant
speed running (E6)
B 7: Overvoltage during ACC
PO7.30 3rd-last fault 0 g g
type (E7)
8: Overvoltage during DEC
(E8)
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Function

code Name Default Setting range Description
9: Overvoltage during
constant speed running (E9)
10: DC bus undervoltage fault
(E10)
4th-last fault 11: Motor overload (E11)
FO7.31 type 0 12: VFD overload (E12)
13: Phase loss on input side
(E13)
14: Phase loss on output side
(E14)
15: Reserved
16: Inverter module overheat
(E16)
17: External fault (E17)
18: Modbus communication
fault (E18)
P07.32 Sth-last fault 0 19: Current detection fault
type (€19)
20: Motor autotuning fault
(E20)
For full fault information, see
Appendix F Function
parameter list.
Running
P07.33 frequency at 0.00Hz | 0.00Hz-P00.03 |-
present fault
Ramp
po734 | "N 1600z | 0.00Hz-P00.03 |-
frequency at
present fault
po735 |Outputvoltagel 0-1200v |-
at present fault
po736 | QUtPULCUTENt 4 00a | 0.00-630.00A |-
at present fault
po737 |Busvoltageat] oy 1 0020000v |-

present fault
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Function
code

Name

Default

Setting range

Description

P07.38

Max.
temperature at
present fault

0.0°C

-20.0-120.0°C

P07.39

Input terminal
status at
present fault

0x0000

0x0000-0xFFFF

P07.40

Output
terminal status
at present fault

0x0000

0x0000-0xFFFF

P07.41

Running
frequency at
last fault

0.00Hz

0.00Hz-P00.03

P07.42

Ramp
reference
frequency at
last fault

0.00Hz

0.00Hz-P00.03

P07.43

Output voltage
at last fault

ov

0-1200v

P07.44

Output current
at last fault

0.00A

0.00-630.00A

P07.45

Bus voltage at
last fault

0.0v

0.0-2000.0V

P07.46

Temperature at
last fault

0.0°C

-20.0-120.0°C

P07.47

Input terminal
status at last
fault

0x0000-0xFFFF

P07.48

Output
terminal status
at last fault

0x0000-0xFFFF

P07.49

Running
frequency at
2nd-last fault

0.00Hz

0.00Hz-P00.03

P07.50

Ramp
reference

0.00Hz

0.00Hz-P00.03

123



Function

code Name Default Setting range Description
frequency at
2nd-last fault
Output voltage
P07.51 at 2nd-last ov 0-1200V -
fault
Output current
P07.52 at 2nd-last 0.00A 0.00-630.00A |-
fault
Bus voltage at
P07.53 ond-last fault 0.0v 0.0-2000.0V |-
Temperature at o B . o _
P07.54 ond-last fault 0.0°C 20.0-120.0°C
Input terminal
P07.55 | status at 2nd- 0 0x0000-0XFFFF |-
last fault
Output
po7se | terminalstatus | g o 6000-0xFFFF |-
at 2nd-last
fault
Group P17—Status viewing
Basic status viewing
Function . -
code Name Default Setting range Description
0x000-0x122
Ones place: Control mode
0: Open-loop vector control
1: Reserved
2: V/F control
Tens place: Open-loop vector
pi7.40 | MotOrcontioll o000 | 0x000-0x122  |control mode

mode

0: SVCo

1. 5vC

2: Reserved

Hundreds place: Motor type
0: Asynchronous motor (AM)
1: Synchronous motor (SM)
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F

Function Name Default Setting range Description

code
Displays the present digital
input terminal state of the

Digital input VFD.

Pi712 terminal status 0x000 0x000-0xIFF The bits correspond to HDIA,
S8, S7, S6, S5, S4, S3, S2, and
S1 respectively.

Displays the present digital
output terminal state of the
Digital output VFD.

P1713 terminal status 0x00 0x00-0x0F The bits correspond to RO2,
RO1, Reserved, and Y1
respectively.

requency related information
Function . .

code Name Default Setting range Description
Displays the present set

P17.00 | Setfrequency | 0.00Hz | 0.00Hz—P00.03 frequency of the VFD.

P17.01 Output 000Hz | 0.00H2-P00.03 Displays the present output

frequency frequency of the VFD.
Ramp Displays the present ramp

P17.02 reference 0.00Hz | 0.00Hz-P00.03 |reference frequency of the

frequency VFD.

PI7.05 Motor rotation ORPM 0-65535RPM Displays the current motor

speed speed.
Estimated Displays the estimated motor

P17.10 motor 0.00Hz | 0.00Hz-P00.03 |rotor frequency under the

frequency open-loop vector condition.
Digital Displays the adjustment on the

P17.14 adjustment 0.00Hz | 0.00Hz—-P00.03 |VFD through the UP/DOWN

value terminal.

P17.16 Linear speed 0 0-65535 -

HDIA input 0.000-50.000 | . )
P17.22 frequency 0.000kHz Kz Displays HDIA input frequency.
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Function
code

Name

Default

Setting range

Description

P17.43

Forward
rotation upper-
limit frequency

in torque

control

50.00Hz

0.00Hz—-P00.03

P17.44

Reverse
rotation upper-
limit frequency

in torque

control

50.00Hz

0.00Hz-P00.03

P17.49

Frequency set
by A source

0.00Hz

0.00-P00.03

P17.50

Frequency set
by B source

0.00Hz

0.00-P00.03
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Voltage related information

Function . o
code Name Default Setting range Description
g Displays the present output
P17.03 |Output voltage ov 0-1200Vv voltage of the VFD.
P17.11 |DC bus voltage| 0.0V 00-20000v | DisPlays the present DC bus
voltage of the VFD.
pizig | Allinput 000V | 000-10.00v |Displays the Al input signal.
voltage
Al2 input . . .
P17.20 0.00v 0.00V-10.00V | Displays the Al2 input signal.
voltage
Al3 input . . .
P17.21 0.00v 0.00V-10.00V | Displays the AI3 input signal.
voltage
Current related information
Function
N Default ti D ipti
code ame efau Setting range escription
Displays the valid value of
P17.04 |Output current| 0.00A 0.00-500.00A |current output current of the
VFD.
P17.06 |Torque current| 000A |-30000-300.004|D/sP'ys the present torque
current of the VFD.
P17.07 |Exciting current| 0.00A |-300.00-300.00a | DiSP13ys the present exciting
current of the VFD.
Exciting current Displays the exciting current
P17.33 9 0.00A  [-300.00-300.00A |reference value under the
reference
vector control mode.
Torque current Displays the torque current
P17.34 q 0.00A  [-300.00-300.00A |reference value under the

reference

vector control mode.

Torque and power related information

Function

code Name Default Setting range Description
Displays the present motor
P17.08 | Motor power 0.0% -300.0-300.0% |power; 100% is relative to the

rated motor power. A positive
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Function
code

Name

Default

Setting range

Description

value indicates the motoring
state while a negative value

indicates the generating state.

P17.09

Motor output
torque

0.0%

-250.0-250.0%

Displays the present output
torque of the VFD; 100% is
relative to the rated motor
torque. During forward
running, a positive value
indicates the motoring state
while a negative value

indicates the generating state.

During reverse running, the
positive value indicates the
generating state while the
negative value indicates the
motoring state.

P17.15

Torque
reference value

0.0%

-300.0%-300.0%

Relative to the percentage of
the rated torque of the
present motor, displaying the
torque reference.

P17.25

Motor power
factor

1.00

-1.00-1.00

Displays the power factor of
the current motor.

P17.36

Output torque

0.0 N'm

-3000.0-3000.0
N-m

Displays the output torque
value. During forward
running, a positive value
indicates the motoring state
while a negative value

indicates the generating state.

During reverse running, a
positive value indicates the
generating state while a
negative value indicates the
motoring state.

P17.41

Electromotive
torque upper
limit

0.0%

0.0%-300.0% (of
the motor rated
current)
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Fucr;)cdt:)n Name Default Setting range Description
pr7.4p |Braking torque | g o0, -
upper limit
Inertia
P17.45 | compensation 0.0% -100.0-100.0% |-
torque
Friction
P17.46 | compensation 0.0% -100.0-100.0% |-
torque
PID regulator information
Fucr:)c;:)n Name Default Setting range Description
Pi723 PID \r/zf‘i;ence 0.0% 100.0-100.0% \E);lsséays the PID reference
P17 24 PID feedback 0.0% 100.0-100.0% Displays the PID feedback
value value.
PID
P17.51 proportional 0.00% |-100.0-100.0% -
output
PIDi |
P17.52 Ol';;eﬁra 0.00% |-100.0-1000% |-
PID diff al
P17.53 g‘utZLetm‘a 000% |-100.0-100.0% |-
PID present
P17.54 proportional 0.00% 10.00-100.00% -
gain
pr7ss | PPN g0 l000-1000s |-
integral time
PID present
P17.56 differential 0.00s  |0.00-10.00s -
time
P17.38 Pr(;i;sufm 0.00%  |-100.0-100.0% |-
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6.12 Protection parameter setting
6.12.1 Overvoltage stalling protection

When the motor is in power generation state (the motor speed is greater than the output
frequency), the VFD bus voltage will increase continuously. When the detected bus voltage
exceeds the value of P11.04 (Overvoltage stalling protection voltage), the overvoltage
stalling protection function adjusts the output frequency based on the VFD ACC/DEC status
(to be specific, if the VFD is in the ACC or constant speed state, the VFD will increase the
output frequency; if the VFD is in the DEC state, the VFD will increase the DEC time). In this
way, the regenerative energy on the bus can be consumed, preventing against VFD
overvoltage. If the function does not meet requirements in the actual application, you can
adjust parameters related to the current loop and voltage loop.

Figure 6-1 Actions taken for protection against overvoltage stalling

ACCovervoltage
stalling control

Constant-speed overvoltage

stalling control

DECovervoltage
stalling control

Overvoltage stalling
protection voltage

sbejjonsng

fousnbeuy Jndino

|

Under overvoltage
stalling protection

Overvoltage stalling
protection voltage

sbejonsng

fousnbauy Jnding.

Lo

Under overvoltage
stalling protection

Overvoltage stalling
protection voltage

sbelonsng

S

fousnbeuy yndino

I

Under overvoltage
stalling protection

Fucr:)c;:)n Name Default Setting range Description
0: Disable
1: Enable
Overvoltage # Note: If the braking resistor
P11.03 stalling 1 0-1 or dynamic braking unit is
protection used, disable the overvoltage
stalling control function, that
is, set P11.03 to 0.
PI1.04 Overvg\tage 136% 120-150% For 380V models, it is 136% by
stalling (standard bus |default.
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Functi . .
unetion Name Default Setting range Description
code
protection voltage)
voltage 120-150%
For 220V models, it is 120% b
120% (standard bus or moaels, 1tis ° by
default.
voltage)
Proportional
coefficient of " .
Specifies the proportional
voltage coefficient of the bus voltage
P11.21 regulator 60 0-127 ) 9
. regulator during overvoltage
during )
stalling.
overvoltage
stall
Integral
fficient of o )
coetlicient o Specifies the integral
voltage coefficient of the bus voltage
P11.22 regulator 5 0-1000 _ 9
. regulator during overvoltage
during )
stalling.
overvoltage
stall
Proportional
coefficient of " )
Specifies the proportional
current coefficient of the active
P11.23 regulator 60 0-1000 )
during current regulator during
overvoltage stalling.
overvoltage
stall
Integral
ffici f
coefficient o Specifies the integral
current coefficient of the active
P11.24 regulator 250 0-2000 )
durin current regulator during
9 overvoltage stalling.
overvoltage
stall

6.12.2 Current-limit protection

During accelerated running, as the load is too large, the actual acceleration rate of motor
is lower than that of output frequency, if no measures are taken, the VFD may trip due to
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overcurrent during acceleration.

The current-limit protection function detects output current during running, and compares
it with the current-limit level specified by P11.06. If it exceeds the current-limit level, the VFD
will run at stable frequency during accelerated running, or the VFD will run at decreased
frequency during constant-speed running; if it exceeds the current-limit level continuously,
the VFD output frequency will drop continuously until reaching the lower limit frequency.
When the output current is detected to be lower than the current-limit level again, it will
continue accelerated running. In some heavy load scenarios, you can increase the value of
P11.06 to improve the VFD output torque.

Output
current(l)
A
Current-limit N\
threshold \/
QOutput Time=(t)
frequency(f)
Set frequency L
PLAT Constant
Acceleration speed
T\meTI)
Function . o
Name Default Setting range Description
code
Ones place: Current limit
action selection
0: Invalid
C t limit 1Al lid
pr1os | Urremtim! 0x01 0x00-0x11 ways val
mode Tens place: Hardware current
limit overload alarm
0: Valid
1: Invalid
Automatic
L Percentage relative to the VFD
P11.06 | current limit 160.0% 50.0-200.0% 9
rated output current
threshold
pri07 | TEIUENY | 4000Hz/s |0.00-50.00Hzs |-
drop rate
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Function . L
Name Default Setting range Description
code
during
current limit

6.12.3 Frequency decrease at sudden power failure

This function enables the system to keep running at sudden short-period power failure.
When power failure occurs, the motor is in the power generation state, the bus voltage is
kept at the action determination voltage for frequency decrease at sudden power failure,
preventing the VFD from stop due to undervoltage.

If this function does not meet actual requirements, you can set parameters P11.17-P11.20.
The speed loop dynamic response characteristics of vector control can be adjusted by
setting the proportional coefficient and integral coefficient of speed regulator. Increasing
proportional gain or reducing integral time can accelerate dynamic response of speed loop;
however, if the proportional gain is too large or integral time is too small, system oscillation
and overshoot may occur; if proportional gain is too small, stable oscillation or speed offset

may occur.
Bus Restoration voltage threshold
voltage / for sudden power off
- Action voltage
threshold for
sudden power off
Output
frequency
| /
Frequency decrease
at sudden power off
Function . L
Name Default | Setting range Description
code
Frequency
drop at 0: Disable
P11.01 P 0 0-1
transient 1: Enable
power-off
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Function Name Default | Setting range Description
code
Proportional
coefficient of
voltage Specifies the integral coefficient
P11.17 regulator 20 0-127 of the bus voltage regulator
during during undervoltage stalling.
undervoltage
stall
Integral
coefficient of
voltage Specifies the integral coefficient
P11.18 regulator 5 0-1000 of the bus voltage regulator
during during undervoltage stalling.
undervoltage
stall
Proportional
coefficient of " )
current Speqﬁ.es the proport.lonal
P1119 requlator 20 0-1000 coefficient of .the active current
during regglator during undervoltage
undervoltage stalling.
stall
Integral
coefficient of
current Specifies the integral coefficient
P11.20 regulator 20 0-2000 of the active current regulator
during during undervoltage stalling.
undervoltage
stall

6.12.4 Cooling fan control

There are three cooling fan control modes, which can be specified by P08.39.

Function
unctio Name Default | Setting range Description
code
0: Normal mode
P08.39 Coq\mg—fan 0 02 1: Permanent running after
running mode power-on
2: Run mode 2
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#Note: The fan automatically runs in any mode if the VFD detects that the rectifier bridge
or inverter module temperature reaches 50°C.
Normal mode: P08.39 = 0
The cooling fan runs when the VFD runs. The cooling fan stops 30s after the VFD stops.
Permanent running after power-on: P08.39 =1
The cooling fan can run only after the VFD is powered on.
Run mode 2: P08.39 = 2
The cooling fan runs only when the VFD runs and the ramp frequency is greater than 0. The
cooling fan stops 30s after the VFD stops.

6.12.5 Dynamic braking

When the VFD driving a high-inertia load decelerates or needs to decelerate abruptly, the
motor runs in the power generation state and transmits the load-carrying energy to the
DC circuit of the VFD, causing the bus voltage of the VFD to rise. If the bus voltage exceeds
a specific value, the VFD reports an overvoltage fault. To prevent this from happening, you
need to configure braking components.

You can set the following parameters for the VFD with a built-in dynamic braking unit:

When P08.37 = 1and P11.02 = 1, and the bus voltage exceeds the dynamic braking voltage
threshold, the braking pipe is opened regardless of whether the VFD is running or stopped.
If the bus voltage is less than dynamic braking voltage threshold minus 10V, the braking
pipe is closed.

When P08.37 = Tand P11.02 = 0, and the bus voltage exceeds the dynamic braking voltage

threshold, the braking pipe is opened only when the VFD is running. If the bus voltage is
less than dynamic braking voltage threshold minus 10V, the braking pipe is closed.

Fucr:;:)n Name Default Setting range Description
Enablin: .
P0837 dynamig 0 0-1 0: Disable
. 1: Enable
braking
Specifies the starting bus
voltage of dynamic braking.
Dynamic Adjust this value properly to
braking Model achieve effective braking for
P08.38 threshold depended 2000-2000.0v the load. The default value
voltage varies depending on the
voltage class.
For 220V: 380.0V
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Function Name Default Setting range Description
code
For 380V: 700.0V
For 660V: 1120.0V
Enabling
energy- .
P11.02 | consumption 0 01 0: Disable
R 1. Enable
braking for
stop
6.12.6 Safe torque off

You can enable the safe torque off (STO) function to prevent unexpected startups when
the VFD main power supply is not switched off. The STO function switches off the VFD
output by turning off the drive signals to prevent unexpected startups of the motor. For
the VFD with the STO function, set P08.64 to 1. For the VFD without the STO function, set
P08.64 to 0. For details, see Appendix E STO function.

Function

code Name Default Setting range Description

0: Lock upon STO alarm
Lock upon STO alarm: indicates
resetting is required after state
restoration if STO occurs.
P08.52 :;SC';’;:: 0 0-1 1: No lock on STO alarm
No lock on STO alarm:
indicates STO alarm disappears
automatically after state
restoration if STO occurs.
0: Disable
1: Enable

P08.64 | STO function 0 0-1

6.13 Typical applications
6.13.1 Counting

When photoelectric switch pulse signals need to be collected, you can use multifunction
digital input terminals to collect signals. That is, set P05.01-P05.04 or P05.09 to 31 (to trigger
the counter). To use the HDI counting function, set P05.00 to 1 first.

When P17.18 (Accumulative value) reaches P08.25 (Set counting value), counting restarts.
Once the value of P17.18 equals that of P08.25, set the digital output function to 18 to
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output the ON signal. Similarly, once the value of P17.18 equals that of P08.26, set the digital
output function to 19 to output the ON signal.

Function Name Default Setting range Description
code
) 0: HDIA is high-speed pulse
P05.00 HDt' '”5‘“ 0 0-1 input
yp 1: HDIA is digital input
PO5.01 N func.t\on 1
selection
S2 function )
P05.02 selection 4 28: Reset .the countfer, that is,
<3 function the counting value is cleared
P05.03 ) 7 0-95 31: Trigger the counter, that is,
selection . .
it - the counting value is
P05.04 uncpon 0 accumulated
selection
Function of
P05.09 HDIA 0
Y1 output
PO6.01 selection 0 0: Disable
P06.03 RO1 ogtput 1 0-63 18: Set Fountlng valug reached
selection 19: Designated counting value
hed
pog.04 | RO2 output 5 reache
selection
pog.25 | et counting 0 P08.26-65535 |-
value
Designated
P08.26 counting 0 0-P08.25 -
value
Accumulative
P17.18 counting 0 0-65535 -
value
6.13.2 Sleep and wakeup

According to energy saving requirements, the sleep function can be used in water supply
scenarios. When the motor needs to run effectively, you can adjust the set frequency to
wake up it. The timing diagram is as follows.
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Set frequency curve: —--—
Running frequency curve:

t1<P01.20, the VFD does not run
14422 P01.20, the VFD runs
10=P01.34, sleep delay

Frequency(f)

Frequency L
lower limit (fo) \ H

Time(t)
Run Coast Sleep Run
to stop

When the set frequency is lower than the frequency lower limit, and the ones place of P01.19
is set to sleep, the VFD stops according to the tens place of P01.19 and sleeps once running
at the lower limit for the time specified by P01.34. If the set frequency exceeds the lower
limit again and it lasts for the time specified by P01.20, the VFD restores to the running
state automatically and increases to the set frequency.

Fucr:)cct’l:n Name Default | Setting range Description
Action The function code determines
selected when the running state of the VFD
running when the set frequency is lower
frequency less than the lower-limit one.
than Ones place: Action selection
frequency 0: Run at the frequency lower
P01.19 L 0 0x00-0x12 |
lower limit limit
(valid when 1. Stop
frequency 2: Sleep
lower limit Tens place: Stop mode
greater than 0: Coast to stop
0) 1: Decelerate to stop
Wake-up- Valid when the ones place of
P01.20 from-sleep 0.0s 0.0-3600.0s .
PO1.19 is 2.
delay
P01.34 Sleep delay 0.0s 0.0-3600.0s |-
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6.13.3 Switchover between FWD run and REV run

In scenarios with the needs of frequent switchover between FWD run and REV run, you can
set P01.14 to increase the torque and stability in the process to decrease the current impact.
When P01.14 = 0, the switching frequency point is zero (P01.15). When P01.14 = 1, the
switching frequency point is starting frequency (P01.01). Refer to the following figure.

Aoutput frequency(f)

Forward
| Switch over after

l
\j/l(star(ing frequency
Switch over after

Starting |/ _ _ ______ '
frequency ! " zero frequency =
,,,,,,,,,,, Loy Time(t)
Deadzone '\  peverse
Function . -
Name Default Setting range Description
code
0: Switch at zero frequency
FWD/REV 1: Switch at the starting
running frequency
P01.14 . 1 -2 :
0 switching 0 2: Switch after the speed
mode reaches the stop speed with a
delay

Switch at the zero or starting frequency: P01.14 = 0 or 1

When P01.14 = 0 or 1, and the switchover between FWD run and REV run is valid, the VFD
decelerates to the switching frequency point. If P01.16 = 1, check whether the motor output
frequency is less than the switching frequency point. If yes, wait the time specified by P01.13,
and then control the motor to run in the reverse direction. If no, wait the time specified by
P01.17 and then the time specified by P01.13, and then control the motor to run in the
reverse direction.

Switch after the speed reaches the stop speed with a delay: P01.14 = 2

When P01.14 = 2, the DEC process for the switchover between FWD run and REV run is
similar to the process of deceleration to stop. In the DEC process for the switchover, you
can set related parameters to determine whether to enable short-circuit braking for stop
and DC braking based on the work conditions. The difference between the two processes
is as follows: When the running frequency reaches the stop speed specified by P01.15 or
DC braking ends, the deadzone time specified by P01.13 needs to be waited, and then the
motor can be controlled to run in the reverse direction.
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Function

code Name Default Setting range Description
. The function code indicates the
starting initial frequency during VFD
P01.01 | frequency of |  0.50Hz 0.00-50.00Hz )
direct start start. For details, see the
description for P01.02.
Setting a proper starting
frequency can increase the
torque during VFD start. During
the hold time of the starting
frequency, the output frequency
of the VFD is the starting
frequency. And then, the VFD
runs from the starting frequency
to the set frequency. If the set
. frequency is lower than the
Hold tlme of starting frequency, the VFD
P01.02 starting 0.0s 0.0-50.0s stops running and keeps in the
frequency standby state. The starting
frequency is not limited in the
lower limit frequency.
4 Output frequency f
fmax
1
3 Timet
TTT i spestiod by poT02
FWD/REV Specifies the transition time
running specified in PO1.14 during
POTI3 deadzone 00s 0.0-36000s switchover between FWD run
time and REV run.
P01.15 Stop speed 0.50Hz 0.00-100.00Hz |-
Stop speed 0: D.etecF by the set speed
POTIG detection 0 01 (unique in space voltage vector
mode control mode)
1: Detect by the feedback speed
Stop speed
PO1.17 detection 0.50s 0.00-100.00s |-
time
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6.13.4 Jump frequency

The VFD can avoid mechanical resonance points by setting jump frequencies. The VFD has
three jump frequency parameters P08.09, P08.11, and P08.13. If all jump frequencies are set
to O, this function is invalid. When the set frequency is within the jump frequency range
(Jump frequency + 1/2 * Jump amplitude), if the VFD is in the ACC phase, the VFD runs at
the lower bound (Jump frequency — 1/2 * Jump amplitude); if the VFD is in the DEC phase,
the VFD runs at the upper bound (Jump frequency + 1/2 * Jump amplitude).

See the following figure.

A set frequency(f)

Jump
frequency 3

£

1/2* jump amplitude 3

1/2* jump amplitude 3

wmp | ] ] 77777775717/72*jump amplitude 2
frequency 2| 1/2* jump amplitude 2
X T/Z'jump amplitude 1
Jump L\ _Z |\ ____ ¥ ______
frequency 1 777&1/2'jumpamplitude1
Time(t)’
Function Name Default Setting range Description
code grang P
P0B.09 Jump 000Hz | 0.00Hz—P00.03 P00.03 specifies the max.
frequency 1 output frequency.
Jump P00.03 specifies the max.
P08.10 frequency 0.00Hz | 0.00Hz-P00.03 |output frequency.
amplitude 1 Refer to P08.09 to set it.
PO8.T1 Jump 000Hz | 0.00Hz-P00.03 | 70003 specifies the max.
frequency 2 output frequency.
Jump P00.03 specifies the max.
P08.12 frequency 0.00Hz | 0.00Hz-P00.03 |output frequency.
amplitude 2 Refer to P08.11 to set it.
P08.13 Jump 0.00Hz | 0.00Hz-P00 03 |PO0-03 specifies the max.
frequency 3 output frequency.
P08.14 Jump 0.00Hz | 0.00Hz-P00 03 |PO0-03 specifies the max.
frequency output frequency.
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Function

code Name Default Setting range Description

amplitude 3 Refer to P08.13 to set it.

6.13.5 Wobbling frequency

Wobbling frequency is mainly applied in the scenarios where transverse movement and
winding functions are needed such as textile and chemical fiber industries. The wobbling
frequency function indicates that the VFD output frequency wobbles up or down with the
set frequency as the center, and the output frequency with the wobbling frequency is
impacted by the frequency upper and lower limits.

The time axis tracking is as shown in the following figure.

Upper limit of wobbling

frequency [ — o — N — e ———
-T [ Wobbling frequency

Center frequency
Decelerate according
to DECtime

Lower limit of wobbling
frequency

Accelerate according
to ACCtime

Fall time of wobbling ~ Rise time of wobbling Time(t)
frequency frequency

Wobbling frequency = Central frequency (Set frequency) x P08.15 (Amplitude of wobbling

frequency)
Sudden jump frequency = Wobbling frequency x P08.16 (Amplitude of sudden jump
frequency)
Function . e
code Name Default | Setting range Description
Amplitude of
P08.15 wobbling 0.0% 0.0-100.0% |Relative to the set frequency
frequency
Amplitude of . .
P0816 | suddenjump | 00% | 00-500% |Reative to the wobbling
frequency
frequency
Rise time of Time taken to run from the
P08.17 wobbling 5.0s 0.1-3600.0s  [lowest point of wobbling
frequency frequency to the highest point.
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Function

code Name Default | Setting range Description
Fall time of Time taken to run from the
P08.18 wobbling 5.0s 0.1-3600.0s  |highest point of wobbling
frequency frequency to the lowest point.
0: HDIA is high-speed pulse
P05.00 | HDIinput type 0 0-1 input
1: HDIA is digital input
PO5.01 S1 func.tlon ]
selection ]
2 function 0: No function
P05.02 selection 4 26: Pause wobbling frequency
- (stopped at the present
posg3 | 3 function 7 0-95 |frequency)
selection .
4 fnctl 27: Reset wobbling frequency
P05.04 un; on 0 (returned to the center
selection
HDIA function frequency)
P05.09 ) 0
selection
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7 Communication

7.1 Standard communication interface

The VFD provides RS485 communication as a standard configuration. The following table
defines the communication terminal function.

Table 7-1 Standard communication terminal

Interface Nej*twork Slg.na.l Description
signal description
Terminal for external RS485
10 terminal 485+ RS4§5 . communication, sgpp.omng the
485- communication Modbus communication
protocol

7.2 Communication data address

The communication data includes VFD-related function parameter data, VFD status
parameter data, and VFD control parameter data.

7.2.1 Function parameter address

The address of a function code consists of two bytes, with the MSB on the left and LSB on
the right. Both the MSB and LSB also range from 00 to ffH. The MSB is the hexadecimal
form of the group number on the left of the dot mark, and LSB is that of the number on
the right of the dot mark. Take P05.06 as an example. The group number is 05, that is, the
MSB of the parameter address is the hexadecimal form of 05; and the number on the right
of the dot mark is 06, that is, the LSB is the hexadecimal form of 05. Therefore, the function
code address is 0506H in the hexadecimal form. For P10.01, the parameter address is 0AOTH.

#Note:

The parameters in the P29 group are set by the manufacturer and cannot be read or
modified. Some parameters cannot be modified when the VFD is running; some
cannot be modified regardless of the VFD status. Pay attention to the setting range,
unit, and description of a parameter when modifying it.

Frequently writing to EEPROM will reduce its life time. Some function codes do not
need to be stored during communication. The application requirements can be met
by modifying the value of the on-chip RAM, that is, modifying the highest-order bit
of the corresponding function code address from 0 to 1.

For example, if P00.07 is not to be stored in the EEPROM, you need only to modify
the value in the RAM, that is, set the address to 8007H. The address can be used
only for writing data to the on-chip RAM, and it is invalid when used for reading
data.
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7.2.2 Non-function parameter address

In addition to modifying the parameters of the VFD, the master can also control the VFD,
such as starting and stopping it, and monitoring the operation status of the VFD. The
following describes status parameter data addresses and control parameter data addresses.

1. Status parameter

#Note: Status parameters are read only.

Parameter Address Description
0001H: Forward running
0002H: Reverse running
VFD status word 0003H: Stopped
1 2100H 0004H: Faulty
0005H: In POFF state
0006H: In pre-exciting state
Bit0=0: Not ready to run =1: Ready to run
Bit2—Bit1: =00: Motor 1~ =01: Motor 2
Bit3: =0:AM =1:SM
Bit4: = 0: No pre-alarm upon overload
=1: Overload pre-alarm
Bit6—Bit5=00: Keypad-based control
VD sta;us word 2101H =01: Terminal-based control
=10: Communication-based control
Bit7: Reserved
Bit8: =0: Speed control =1: Torque control
Bit9: Reserved
Bit11-Bit10: =00: Vector 0 =01: Vector 1
=10: Space voltage vector
VFD fault code 2102H | See the description of fault types.
VFD
identification 2103H | 0x1200
code
Running 3000H | O—Fmax (Unit: 0.01Hz)
frequency
Set frequency 3001H | 0—Fmax (Unit: 0.01Hz)
Bus voltage 3002H | 0.0-2000.0V (Unit: 0.1V)
Output voltage 3003H | 0-1200V (Unit: 1V)
Output current 3004H | 0.00-300.0A (Unit: 0.01A)
Rotational speed | 3005H | 0-65535 (Unit: 1 RPM)
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Parameter Address Description
Output power 3006H | -300.0-300.0% (Unit: 0.1%)
Output torque 3007H | -250.0-250.0% (Unit: 0.1%)

Closed-o0p | 35081 | -100.0-100.0% (Unit: 0.19%)
setting
Closed-100p 135011 | -100.0-100.0% (Unit: 0.1%)
feedback
0x000-OxTFF
Input IO status 300AH | (corresponding to HDIA, S8, S7, S6, S5, S4, S3, S2, and S1
in sequence)
0x00-0xOF
Output IO status | 300BH (corresponding to local RO2/RO1/Reserved/Y1)
Analog input 1 300CH | 0.00-10.00V (Unit: 0.01V)
Analog input 2 300DH | 0.00=10.00V (Unit: 0.01V)
Analog input 3 300EH | 0.00=10.00V (Unit: 0.01V)
Read input of
HDIA high-speed | 3010H [ 0.00-50.00kHz (Unit: 0.01Hz)
pulse
Read the actual
step of multi- 3012H | 0-15
step speed
External length 30831 | 0-65535
value
External counting 30144 | 0-65535
value
Torque setting 3015H | -300.0-300.0% (Unit: 0.1%)
VED
identification 3016H | -
code
Fault code 5000H |-
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2. Control parameter

#Note: VFD control parameters can be read and written.

Parameter Address Description
0001H: Forward running
0002H: Reverse running
. 0003H: Forward jogging
Communication- 0004 Reverse foqain
based control 2000H - Jogging
0005H: Stop
command
0006H: Coast to stop
0007H: Fault reset
0008H: Jogging to stop
Communication-based frequency setting (0—Fmax;
200TH .
unit: 0.01 Hz)
PID reference (0-1000, in which 1000 corresponds to
2002H 100.0%)
50034 PID feedback (0-1000, in which 1000 corresponds to
100.0%)
2004H Torque setting (-3000-3000, in which 1000
corresponds to 100.0% of the motor rated current)
Upper limit setting of forward running frequency (0—
2005H .
Fmax; unit: 0.01 Hz)
Upper limit setting of reverse running frequency (0—
2006H .
Fmax; unit: 0.01 Hz)
Communication- Upper limit of the electromotive torque (0-3000, in
based setting 2007H | which 1000 corresponds to 100.0% of the motor
address rated current)
50084 Braking torque upper limit (0-3000, in which 1000
corresponds to 100.0% of the motor rated current)
Special CW
Bit1-Bit0: = 00: Motor 1 =01: Motor 2
Bit2: =1 Enable speed/torque control switchover
=0: Disable speed/torque control switchover
5009H Bit3: =1 Clear electricity consumption data

=0: Keep electricity consumption data
Bit4: =1 Enable pre-excitation =0: Disable pre-
excitation
Bit5: =1 Enable DC braking

=0: Disable DC braking
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Parameter Address Description

200AH Virtual input terminal command. Range: 0x000-0x1FF
(corresponding to HDIA/S8/S7/S6/S5/54/53/S2/S1)

200BH Virtual output terminal command. Range: 0x00-0xOF
(corresponding to local RO2/RO1/Reserved/Y1)
Voltage setting (used when V/F separation is

200CH implemepted)‘
(0-1000, in which 1000 corresponds to 100.0% of the
motor rated voltage)

200DH AO setting 1 (-1000—+1000, in which 1000
corresponds to 100.0%)

200EH AO setting 2 (-1000-+1000, in which 1000
corresponds to 100.0%)

#Note: Some parameters in the preceding table are valid only after they are enabled. For
example, for the running or stop operation, you must set "Channel of running commands"
(P00.01) to "Communication”, and set "Communication channel of running commands"
(P00.02) to the Modbus channel.

The following table describes the encoding rules of device codes (corresponding to the
identification code 1200 H of the VFD).

7.3 Modbus networking

A Modbus network is a control network with one master and multiple slaves, that is, on one
Modbus network, there is only one device serving as the master, and other devices are the
slaves. The master can communicate with any single slave or with all slaves. For separate
access commands, a slave needs to return a response. For broadcast information, slaves
do not need to return responses.

Generally, the PC, industry control device, or programmable logic controller (PLC) functions
as the master, while VFDs function as slaves.

7.3.1 Network topology
7.3.1.1 Application to one VFD
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Figure 7-1 Application to one VFD

GND | 485- | 485+

Shielded twisted pair

USB-RS485
adapter

7.3.1.2 Application to multiple VFDs

In practical application to multiple VFDs, the daisy chain connection and star connection
are commonly used.

Figure 7-2 Practical daisy chain connection application

Shielded twisted pair

120Q

“““ terminal

resistor
Max cable VFD VFD VFD

length: 15m

Address Address Address
1 2 n

Figure 7-3 Star connection application
1#

324 o

15#

#Note:
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®  When this connection mode is adopted, the two devices that are farthest away from
each other on the line must be connected with a terminal resistor (in the figure, the
two devices are #1 device and #15 device).

®  Use shielded cables, if possible, in multi-device connection. The baud rates, data bit
check settings, and other basic parameters of all the devices on the RS485 line must
be set consistently, and addresses cannot be duplicated.

7.3.2 RTU mode

7.3.2.1 RTU communication frame structure

When a controller is set to use the RTU communication mode on a Modbus network, every
byte (including eight bits) in the message includes two hexadecimal characters (each
includes four bits). Compared with the ASCIl mode, the RTU mode achieves transmission
of more data at the same baud rate.

In RTU mode, the transmission of a new frame always starts from an idle time (the
transmission time of 3.5 bytes). On a network where the transmission rate is calculated
based on the baud rate, the transmission time of 3.5 bytes can be easily obtained. After the
idle time ends, the data domains are transmitted in the following sequence: slave address,
command code, data, and CRC check character. Each byte transmitted in each domain
includes 2 hexadecimal characters (0-9, A-F). The network devices always monitor the
communication bus. After receiving the first domain (address information), each network
device identifies the byte. After the last byte is transmitted, a similar transmission interval
(the transmission time of 3.5 bytes) is used to indicate that the transmission of the frame
ends. Then, the transmission of a new frame starts.

RTU data frame format

|<——— Modbus message —)I

Start with an idle time (at End with an idle time (at
PR, Slave Function Data :
least the transmission time address domain domain Check least the transmission
of 3.5 bytes) time of 3.5 bytes)

The information of a frame must be transmitted in a continuous data flow. If there is an
interval greater than the transmission time of 1.5 bytes before the transmission of the entire
frame is complete, the receiving device deletes the incomplete information, and mistakes
the subsequent byte for the address domain of a new frame. Similarly, if the transmission
interval between two frames is shorter than the transmission time of 3.5 bytes, the receiving
device mistakes it for the data of the last frame. The CRC check value is incorrect due to the
disorder of the frames, and thus a communication fault occurs.

If the slave detects a communication fault or read/write failure due to another cause, an
error frame is replied.
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RTU data frame format

|<——— Modbus message —DI

Start with an idle time (at - Exception End with an idle time (at
i Destination Error
least the transmission time address response code Check least the transmission
of 3.5 bytes) code time of 3.5 bytes)

The following table describes the standard structure of an RTU frame.

START (frame header) T1-T2-T3-T4 (transmission time of 3.5 bytes)
ADDR (slave address Communication address: 0—247 (decimal system; 0 is the
domain) broadcast address)
CMD (function domain) 03H: Read slave parameter; 06H: Write slave parameter
Data domain Data of 2*N bytes
DATA (N-1) ... DATA |Main content of the communication as well as the core of data
(0) exchanging
CC;CCCC:;’\LASSBB Detection value: CRC (16 bits)
END (frame end) T1-T2-T3-T4 (transmission time of 3.5 bytes)

7.3.2.2 RTU communication frame error check methods

During the transmission of data, errors may occur due to various factors. Without error
check, the data receiving device cannot identify data errors and may make an incorrect
response. The incorrect response may cause severe problems. Therefore, the data must be
checked.

The error check of a frame includes two parts, namely, bit check on individual bytes (that is,

odd/even check using the check bit in the character frame), and whole data check (CRC
check).

7.3.2.3 Bit check on individual bytes (odd/even check)

You can select the bit check mode as required, or you can choose not to perform the check,
which will affect the check bit setting of each byte.

Definition of even check: Before the data is transmitted, an even check bit is added to
indicate whether the number of "1" in the to-be-transmitted data is odd or even. If itis even,
the check bit is set to "0"; and if it is odd, the check bit is set to "1".

Definition of odd check: Before the data is transmitted, an odd check bit is added to indicate
whether the number of "1" in the to-be-transmitted data is odd or even. If it is odd, the
check bit is set to "0"; and if it is even, the check bit is set to "1".

For example, the data bits to be sent are "11001110", including five "1". If the even check is
applied, the even check bit is set to "1"; and if the odd check is applied, the odd check bit
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is set to "0". During the transmission of the data, the odd/even check bit is calculated and
placed in the check bit of the frame. The receiving device performs the odd/even check
after receiving the data. If it finds that the odd/even parity of the data is inconsistent with
the preset information, it determines that a communication error occurs.

7.3.2.4 Cyclic redundancy check (CRC)

A frame in the RTU format includes an error detection domain based on the CRC calculation.
The CRC domain checks all the content of the frame. The CRC domain consists of two bytes,
including 16 binary bits. It is calculated by the transmitter and added to the frame. The
receiver calculates the CRC of the received frame, and compares the result with the value
in the received CRC domain. If the two CRC values are not equal to each other, errors occur
in the transmission.

During CRC, OXFFFF is stored first, and then a process is invoked to process a minimum of
6 contiguous bytes in the frame based on the content in the current register. CRC is valid
only for the 8-bit data in each character. It is invalid for the start, stop, and parity bits.

During the generation of the CRC values, the "exclusive or" (XOR) operation is performed
on the each 8-bit character and the content in the register. The result is placed in the bits
from the least significant bit (LSB) to the most significant bit (MSB), and 0 is placed in the
MSB. Then, LSB is detected. If LSB is 1, the XOR operation is performed on the current value
in the register and the preset value. If LSB is 0, no operation is performed. This process is
repeated for 8 times. After the last bit (8th bit) is detected and processed, the XOR
operation is performed on the next 8-bit byte and the current content in the register. The
final values in the register are the CRC values obtained after operations are performed on
all the bytes in the frame.

The calculation adopts the international standard CRC check rule. You can refer to the
related standard CRC algorithm to compile the CRC calculation program as required.

The following is a simple CRC calculation function for your reference (using the C
programming language):
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unsigned int crc_cal_value (unsigned char*data_value,unsigned char data_length)
{
int 1i;
unsigned int crc_value=0xffff;
while (data_length--)
{
crc_value”=+*data_value++;
for (i=0;1i<8;i++)
(
if (cre_value&0x0001)
crc_value= (crc_value>>1) ~0xa001;
else
crc_value=crc_value>>1;
}
}
Return (crc_value) ;
}
In the ladder logic, CKSM uses the table look-up method to calculate the CRC value
according to the content in the frame. The program of this method is simple, and the
calculation is fast, but the ROM space occupied is large. Use this program with caution in

scenarios where there are space occupation requirements on programs.
7.3.3 RTU command code
7.3.3.1 Command code 03H, reading AN'words (continuously up to 16 words)

The command code 03H is used by the master to read data from the VFD. The count of
data to be read depends on the "data count" in the command. A maximum of 16 pieces of
data can be read. The addresses of the read parameters must be contiguous. Each piece of
data occupies 2 bytes, that is, one word. The command format is presented using the
hexadecimal system (a number followed by "H" indicates a hexadecimal value). One
hexadecimal value occupies one byte.

The 03H command is used to read information including the parameters and running status
of the VFD.

For example, if the master reads two contiguous pieces of data (that is, to read content
from the data addresses 0004 H and 0005 H) from the VFD whose address is 01H, the
command frame structure is described in the following.

RTU master command (from the master to the VFD) is as follows:

START T1-T2-T3-T4 (transmission time of 3.5 bytes)
ADDR (address) 01H
CMD (command code) 03H
Start address MSB 00H
Start address LSB 04H
Data count MSB 00H
Data count LSB 02H
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CRCLSB 85H

CRC MSB CAH

END T1-T2-T3-T4 (transmission time of 3.5 bytes)

"T1-T2-T3-T4 (transmission time of 3.5 bytes)" in "START" and "END" indicates that the
RS485 communication needs to be idle for at least the transmission time of 3.5 bytes. An
idle time is required to distinguish on message from another to ensure that the two
messages are not regarded as one.

"ADDR" is "01H", indicating that the command is sent to the VFD whose address is 01 H.
"ADDR" occupies one byte.

"CMD" is "03H", indicating that the command is used to read data from the VFD. "CMD"
occupies one byte.

"Start address” indicates the address from which data is read. "Start address" occupies two
bytes, with the MSB on the left and LSB on the right.

"Data count” indicates the count of data to be read (unit: word). "Start address" is "0004H"
and "Data count" is "0002H", which indicates reading data from the addresses 0004H and
0005H.

CRC check occupies two bytes, with the LSB on the left, and MSB on the right.

RTU slave response (from the VFD to the master) is as follows:

START T1-T2-T3-T4 (transmission time of 3.5 bytes)
ADDR 0TH
CMD 03H
Number of bytes 04H
Address 0004H data MSB 13H
Address 0004H data LSB 88H
Address 0005H data MSB 00H
Address 0005H data LSB 00H
CRC LSB 7EH
CRC MSB 9DH

END T1-T2-T3-T4 (transmission time of 3.5 bytes)

The definition of the response information is described as follows:

"ADDR" is "01H", indicating that the command is sent from the VFD whose address is O1H.
"ADDR" occupies one byte.

"CMD" is "03H", indicating that the message is a VFD response to the 03H command from
the master for reading data. "CMD" occupies one byte.
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"Number of bytes" indicates the number of bytes between the byte (not included) and the
CRC byte (not included). The value "04" indicates that there are four bytes of data between
"Number of bytes" and "CRC LSB", that is, "MSB of data in 0004H", "LSB of data in 0004H",
"MSB of data in 0005H", and "LSB of data in 0005H".

A record of data contains two bytes, with the MSB on the left and LSB on the right. From
the response, the data in 0004H is 1388H, and that in 0005H is 0000H.

CRC check occupies two bytes, with the LSB on the left, and MSB on the right.

7.3.3.2 Command code 06H, writing a word

This command is used by the master to write data to the VFD. One command can be used
to write only one piece of data. It is used to modify the parameters and running mode of

the VFD.

For example, if the master writes 5000 (1388H) to 0004H of the VFD whose address is 02H,
RTU master command (from the master to the VFD) is as follows:

START T1-T2-T3-T4 (transmission time of 3.5 bytes)
ADDR 02H
CMD 06H
MSB of data writing address 00H
LSB of data writing address 04H
MSB of data content 13H
LSB of data content 88H
CRC LSB C5H
CRC MSB 6EH

END T1-T2-T3-T4 (transmission time of 3.5 bytes)

RTU slave response (from the VFD to the master) is as follows:

START T1-T2-T3-T4 (transmission time of 3.5 bytes)
ADDR 02H
CMD 06H
MSB of data writing address 00H
LSB of data writing address 04H
MSB of data content 13H
LSB of data content 88H
CRC LSB C5H
CRC MSB 6EH

END T1-T2-T3-T4 (transmission time of 3.5 bytes)
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7.3.3.3 Command code 08H, diagnosis

Sub-function code description:

Sub-function code Description
0000 Return data based on query requests

For example, for the query about the circuit detection information about the VFD whose
address is OTH, the query and response strings are the same.

RTU master command:

START T1-T2-T3-T4 (transmission time of 3.5 bytes)
ADDR 0TH
CMD 08H
Sub-function code MSB 00H
Sub-function code LSB 00H
MSB of data content 12H
LSB of data content ABH
CRC CHK LSB ADH
CRC CHK MSB 14H
END T1-T2-T3-T4 (transmission time of 3.5 bytes)
RTU slave response:
START T1-T2-T3-T4 (transmission time of 3.5 bytes)
ADDR 01H
CMD 08H
Sub-function code MSB 00H
Sub-function code LSB 00H
MSB of data content 12H
LSB of data content ABH
CRC CHK LSB ADH
CRC CHK MSB 14H
END T1-T2-T3-T4 (transmission time of 3.5 bytes)

7.3.3.4 Command code 10H, continuous writing

The command code 10H is used by the master to write data to the VFD. The quantity of
data to be written is determined by "Data count", and a maximum of 16 pieces of data can
be written.

For example: Writing 5000 (1388H) and 50 (0032H) to 0004H and 0005H of the VFD (as the
slave) whose address is 02H

RTU master command (from the master to the VFD) is as follows:
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START T1-T2-T3-T4 (transmission time of 3.5 bytes)
ADDR 02H
CMD 10H
MSB of data writing address 00H
LSB of data writing address 04H
Data count MSB 00H
Data count LSB 02H
Number of bytes 04H
MSB of data 0004H content 13H
LSB of data 0004H content 88H
MSB of data 0005H content 00H
LSB of data 0005H content 32H
CRC LSB C5H
CRC MSB 6EH

END T1-T2-T3-T4 (transmission time of 3.5 bytes)

RTU slave response (from the VFD to the master) is as follows:

START T1-T2-T3-T4 (transmission time of 3.5 bytes)
ADDR 02H
CMD 10H
MSB of data writing address 00H
LSB of data writing address 04H
Data count MSB 00H
Data count LSB 02H
CRC LSB C5H
CRC MSB 6EH
END T1-T2-T3-T4 (transmission time of 3.5 bytes)

7.3.4 Fieldbus scale

In practical applications, communication data is represented in the hexadecimal form, but
hexadecimal values cannot represent decimals. You can multiply a non-integer by a
multiple to obtain an integer, in which the multiple is considered as a fieldbus scale.

The fieldbus scale depends on the number of decimal places in the value specified in
"Setting range" or "Default". If there are n (for example, 1) decimal places in the value, the

fieldbus scale m (then m=10) is the result of 10 to the power of n. For example:

Function

Name
code

Parameter description

Setting range

Default
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0.0-3600.0s (valid only
when the ones place of 0.00-3600.0 0.0s
P01.19 = 2)

Wake-up-from-sleep

P01.20 delay

The value specified in "Setting range" or "Default” contains one decimal place, and therefore
the fieldbus scale is 10. If the value received by the master is 50, "Delay of auto fault reset"
of the VFD is 5.0 (5.0=50/10).

To set "Wake-up-from-sleep delay" to 5.0s through Modbus communication, you need first
to multiply 5.0 by 10 according to the scale to obtain an integer 50, that is, 32H in the
hexadecimal form, and then send the following write command:

01 06 0114 0032 49E7

VFD Write Parameter Parameter CRC
address command address data

After receiving the command, the VFD converts 50 into 5.0 based on the fieldbus scale, and
then sets "Wake-up-from-sleep delay" to 5.0s.

For another example, after sending the "Wake-up-from-sleep delay" parameter read
command, the master receives the following response from the VFD:

01 03 02 0032 3991

VFD Read 2-byte Parameter CRC
address command data data

The parameter data is 0032H, that is, 50, and therefore 5.0 is obtained based on the fieldbus
scale (50/10=5.0). In this case, the master identifies that "Wake-up-from-sleep delay" is 5.0s.

7.3.5 Error message response

Error message responses are sent from the VFD to the master. The following table lists the
codes and definitions of the error message responses.

Code Name Definition

The command code received by the host controller is not

allowed to be executed. The possible causes are as follows:

® The function code is applicable only on new devices
and is not implemented on this device.

® The slave is in faulty state when processing this
request.

02H |Invalid data address|For the VFD, the data address in the request of the host

01H Invalid command
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Code Name Definition

controller is not allowed. In particular, the combination of
the register address and the number of the to-be-sent
bytes is invalid.

The received data domain contains a value that is not
allowed. The value indicates the error of the remaining
structure in the combined request.

# Note: It does not mean that the data item submitted for
storage in the register includes a value unexpected by the
program.

The parameter setting is invalid in the write operation. For
04H Operation failure |example, a function input terminal cannot be set
repeatedly.

The password entered in the password verification address
is different from that is specified by P07.00.

The data frame sent from the upper computer is incorrect
Incorrect data  |in the length, or in the RTU format, the value of the CRC

03H Invalid data value

05H | Incorrect password

06H L . .
frame check bit is inconsistent with the CRC value calculated by
the lower computer.
07H Parameter read- |The parameter to be modified in the write operation of the
only upper computer is a read-only parameter.
Parameter cannot |The parameter to be modified in the write operation of the
08H be modified in  |upper computer cannot be modified during the running of
running the VFD.
If the upper computer does not provide the correct
Password ;
09H ; password to unlock the system to perform a read or write
protection

operation, the error of “system being locked” is reported.

7.3.6 Communication commissioning

In the following example, a PC is used as the master, an RS232-RS485 converter is used for
signal conversion, and the PC serial port used by the converter is COM1 (an RS232 port).
The host controller commissioning software is the serial port commissioning assistant
Commix1.4, which can be downloaded from the Internet. Download a version that can
automatically execute the CRC check function. The following figure shows the interface of
Commix.
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X Commix 14

[E=E=E)

Pt [COMT ] paufet [19200 <] 40h| 1R [ ATS
DataBits: 18 - Paiity Even  >| gioppits |7 2] © ModbusRTU

Input HEX. | Show HEX
InputASC  ShowaSC ¥ lanorsSpace [ Newline [¥ Show Interval

Close Port

Pause

2ol Clear

03 06 20 00 00 01

~ ¥ byEnter

03 06 20 00 00 01 42 28
(31 ms)
03 06 20 00 00 01 42 28

CRC Settings

Stat Byte: |1 3

CRC Type: | CACTE ModbusRTU) =

Teminating Symbol: “

oK

4

Set Port to COMT. Set BaudRate consistently with P14.01. DataBits, Parity, and StopBits must
be set consistently with P14.02. If the RTU mode is selected, choose Input HEX and Show
HEX. To implement automatic CRC, you need to choose ModbusRTU, and set Start Byte to
1and CRC Type to CRC16 (MODBU SRTU) in the CRC Settings window. After the automatic
CRC is enabled, do not enter CRC in commands. Otherwise, command errors may occur

due to repeated CRC.

The commissioning command for setting the VFD whose address is 03H to run forward is

as follows:

03 06 2000 0001

42 28

Parameter
address

Forward
running

VFD Write
address command

#Note:
® The VFD address (P14.00) must be set to 03.

CRC

® 'Channel of running commands" (P00.01) must be set to "Communication”, and
"Communication channel of running commands" (P00.02) to the Modbus channel.
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After you click Send, if the line configuration and settings are correct, a response

transmitted by the VFD is received as follows:

03 06 2000 0001

42 28

Parameter
address

VFD Write Forward
address  command running

CRC
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8 Fault handling

8.1 Fault indication and reset

When the RUN/TUNE, FWD/REV, and LOCAL/REMOT indicators are on at the same time,
the VFD is in abnormal state, with the keypad showing the fault code. For details about

fault causes and solutions, see section 8.2 Faults and solutions. If the fault cause cannot be

located, contact our local office for technical support. There are three methods to reset VFD

faults:

Method 1 Press the [STOP/RST| key on the keypad for reset.

Method 2 Set P05.01-P05.04 and P05.09 to 7 (Fault reset).
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Fault reset
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Method 3 Cut off the VFD power supply.

8.2 Faults and solutions

When a fault occurred, handle the fault as follows:

Step 1
Step 2
Step 3

Step 4
Step 5

Check whether the keypad display is improper. If yes, contact the local GMT
office.

If no, check the function codes in P07 group to determine the real state when
the fault occurred.

Check the following table for the exception and solution.

Rectify the fault or ask for help.

After confirming the fault is removed, perform fault reset, and start running.
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8.2.1 Common faults and solutions

zgz: Fault type Possible cause Solution

Increase the ACC time, or
reduce the software current
limit point through P11.06; if the
process requires rapid ACC,
increase the VFD capacity.
Increase the VFD capacity to
ensure that the motor does not

ACC time too short. experience stalling, and that the

Load too large or sudden  |load equipment functions

change of load. without any exception.

Start during motor rotating. [Start after the motor stops, or

3PH output current select speed tracking start

imbalance. through P01.00.

When sensorless vector Check the VFD output voltage

control is used for motor  |and motor resistance to ensure

control, parameter three-phase balance.
Overcurrent  |autotuning is not Set the rated parameters
E4 : )
during ACC  [performed. according to the motor

When V/F controlis used  |nameplate, and perform

for motor control, V/F curve|parameter autotuning through

setting is abnormal. P00.15.

There are strong external  |Adjust the frequency and

interference sources voltage relationship set by the

(contactor switchover or V/F curve, and reduce the

improper grounding). voltage corresponding to the

Grid voltage is too low. frequency.

Hardware fault. To avoid strong interference,
keep the motor cables away
from contactors and ensure
reliable grounding of the
system.

Improve the power quality, or
increase the VFD capacity.
Replace the VFD.

E5 Overcurrent  [DEC time too short. Increase the DEC time, or
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Fault

code Fault type Possible cause Solution
during DEC  |Software current limit point |reduce the software current
setting too high. limit point through P11.06; if the
Load too large or sudden  |process requires rapid DEC,
change of load. increase the VFD capacity.
3PH output current Reduce the software current
imbalance. limit point through P11.06.
When sensorless vector Increase the VFD capacity to
control is used for motor  |ensure that the motor does not
control, parameter experience stalling, and that the
autotuning is not load equipment functions
performed. without any exception.
When V/F controlis used  |Check the VFD output voltage
for motor control, V/F curve|and motor resistance to ensure
setting is abnormal. three-phase balance.
There are strong external  |Set the rated parameters
interference sources according to the motor
(contactor switchover or nameplate, and perform
improper grounding). parameter autotuning through
Hardware fault. P00.15.
Adjust the frequency and
voltage relationship set by the
V/F curve, and reduce the
voltage corresponding to the
frequency.
To avoid strong interference,
keep the motor cables away
from contactors and ensure
reliable grounding of the
system.
Replace the VFD.
Load too large or sudden  [Increase the VFD capacity to
change of load. ensure that the motor does not
Overcurrent  |Software current limit point |experience stalling, and that the
E6 during constant |setting too high. load equipment functions

speed running

3PH output current
imbalance.
When sensorless vector

without any exception.
Reduce the software current
limit point through P11.06.
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Fault

code Fault type Possible cause Solution
control is used for motor  |Check the VFD output voltage
control, parameter and motor resistance to ensure
autotuning is not three-phase balance.
performed. Set the rated parameters
When V/F controlis used  |according to the motor
for motor control, V/F curve |nameplate, and perform
setting is abnormal. parameter autotuning through
There are strong external P0O0.15.
interference sources Adjust the frequency and
(contactor switchover or voltage relationship set by the
improper grounding). V/F curve, and reduce the
Grid voltage is too low. voltage corresponding to the
Hardware fault. frequency.
To avoid strong interference,
keep the motor cables away
from contactors and ensure
reliable grounding of the
system.
Improve the power quality, or
increase the VFD capacity.
Replace the VFD.
Increase the ACC time or
enable overvoltage stall
protection.
Improve the power quality to
ACC time too short. comply with Fhe \,/FD nput
. ) voltage specifications (refer to
Grid voltage too high. I
. . product specifications).
Overvoltage Start during motor rotating. Start after the motor stops, or
E7 The load has a significant '

during ACC

energy feedback.
Improper setting of
overvoltage stall protection.

select speed tracking start
through P01.00.

Install a braking unit and energy
feedback unit, or remove
external factors that cause the
load to generate power.

Enable overvoltage stall
protection through P11.03, and
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Fault
code

Fault type

Possible cause

Solution

lower the overvoltage stall
protection voltage value of
P11.04.

E8

Overvoltage
during DEC

Deceleration time is too
short;

Grid voltage too high.

The load has a significant
energy feedback.

Improper setting of
overvoltage stall protection.

Increase the DEC time; if the
process requires rapid DEC,
braking units, energy feedback
units can be added, or the
magnetic flux braking function
can be used.

Improve the power quality to
comply with the VFD input
voltage specifications (refer to
product specifications).

Install a braking unit and energy
feedback unit, or remove
external factors that cause the
load to generate power.
Enable overvoltage stall
protection through P11.03, and
lower the overvoltage stall
protection voltage value of
P11.04.

E9

Overvoltage
during constant
speed running

Grid voltage too high.

The load has a significant
energy feedback.

Improper setting of
overvoltage stall protection.

Improve the power quality to
comply with the VFD input
voltage specifications (refer to
product specifications).

Install a braking unit and energy
feedback unit, or remove
external factors that cause the
load to generate power.
Enable overvoltage stall
protection through P11.03, and
lower the overvoltage stall
protection voltage value of
P11.04.

E10

DC bus
undervoltage

The grid voltage is too low.
Abnormal voltage display.

Increase grid input voltage.
Contact the manufacturer.
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Fault

Fault type Possible cause Solution
code P
fault Abnormal buffer contactor |Contact the manufacturer.
closing. Check whether the input power
The VFD runs with heavy is normal and input cables are
load when phase loss on loose.
input side occurs.
The grid voltage is too low. |Increase grid input voltage.
The motor rated currentis |Reset the motor rated current
ET Motor overload [set incorrectly. in the motor parameter group.
Motor stalling or load Check the load and adjust the
sudden change too great. |torque boost value.
ACC too fast.
Motor restarted during Increase ACC time.
otating. Avoid restart after stop.
E12 | VFD overload |0 N9 . vold restart atter stop
The grid voltage is too low. |Increase grid input voltage.
Load is too large. Select a VFD with larger power.
VFD power is too small.
. heck whether the i
Phase loss or violent C eck whet ert @ Input power
) is normal and input cables are
fluctuation occurred on
E13  |Input phase loss|. loose.
inputs RST.
) Set P11.00 to screen out the
Input-side screws loosened.
fault.
Output cables brok
Htput cables broken or Check for loose or broken
short connected to the
Output phase |ground output cables.
E14 ) Check for sharp load fluctuation
loss UVW phase loss (or the )
and motor 3PH resistance
three phases of load are )
. ) imbalance.
seriously asymmetrical).
Air duct blocked or fan ) )
Ventilate the air duct or replace
damaged.
. . the fan.
Inverter module | Ambient temperature is too .
E16 ) ) Keep good ventilation to lower
overheating  [high. }
. ambient temperature.
Long-time overload .
. Select a VFD with larger power.
running.
E17 External fault External fault input signal of |Check whether external device

S terminal acts.

input is normal.
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Fault

Fault type Possible cause Solution
P ult typ i UL uti
Set a proper baud rate.
Improper baud rate. Check the communication port
Communication line fault.  {wiring.
RS485 . -
o Incorrect communication Set the communication address
E18 communication
fault address. correctly.
Communication suffers You are recommended to use
from strong interference.  |shielded cables to improve anti-
interference.
£19 Current Abnormal motor cable or  |Remove motor cables to check.
detection fault [motor insulation. Contact the manufacturer.
Motor capacity does not
match with the VFD
capacity. This fault may Change the VFD model, or
occur if the capacity adopt V/F mode for control;
difference exceeds five Check motor wiring, motor
power classes. type, and parameter settings.
Motor Motor parameter is set Empty the motor load and carry
E20 . improperly. out autotuning again.
autotuning fault )
The parameters gained Check whether the frequency
from autotuning deviate upper limit is greater than 2/3
sharply from the standard  |of the rated frequency.
parameters. Decrease the pulse current
Autotuning timeout. setting properly.
Pulse current setting too
large.
Control Jt
EEPROM | OMTO! parameter Press STOP/RST to reset.
el operation fault reading/writing error. Replace the main control board
P EEPROM damaged. P :
PID f k offline. heck PID f k signal
PID feedback eedback offline C. ec eedback signa
E22 offline fault PID feedback source wires.
disappears. Check PID feedback source.
Fault occurred to the . )
L Check the braking unit, and
. .. |braking circuit or the . .
Braking unit . L replace with a new braking
E23 braking pipe is damaged. .
fault pipe.

Resistance of the external
braking resistor is small.

Increase the brake resistance.
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Fault

Fault type Possible cause Solution
code P
. X The actual running time of
Running time .
E24 hed the VFD is longer than the |Contact the manufacturer.
reache:
internal set running time.
X The VFD reports overload
Electronic ] Check whether the overload
E25 pre-alarm according to the C
overload fault ) pre-alarm point is set properly.
setting.
Keypad cable connected
) yp Check the keypad cable and re-
improperly or .
. plug to determine whether a
disconnected.
Parameter  |Keypad cable too lon fault occurs.
E27 yp : o Check for and remove the
upload error  [causing strong interference. )
; external interference source.
Keypad or mainboard
o - Replace the hardware and seek
communication circuit . .
maintenance services.
error.
Check for and remove the
Keypad cable connected external interference source.
improperly or Replace the hardware and seek
disconnected. maintenance services.
Parameter
E28 Keypad cable too long, Check whether the control
download error ) ) .
causing strong interference. |board software version of
Data storage error occurred |keypad parameter copy is the
to the keypad. same as the control board
software version of the VFD.
The output of the VFD is Check whether the motor is
short circuited to the short circuited to the ground
ground. and wiring is normal.
To-ground . R
. |Current detection circuit is |Check whether the motor
E33 short-circuit S
faulty. wiring is normal.
fault .
Actual motor power setup |Replace the main control board.
deviates sharply from the  |Reset the motor parameters
VED power. properly.
Check for overload, increase
. ) speed deviation detection time,
Speed deviation [ The load is too heavy or )
E34 P y or prolong ACC/DEC time.

fault

stalled.

Check motor parameter
settings and re-perform motor
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Fault

Fault type Possible cause Solution
code P
parameter autotuning.
Check whether speed loop
control parameters are set
properly.
) Check for overload or stalling.
Load exception occurred.
Check motor parameter and
SM parameters are set .
. counter EMF settings.
incorrectly.
) Re-perform motor parameter
. The parameters gained )
Mal-adjustment ; autotuning.
E35 from autotuning are )
fault ) Increase maladjustment
inaccurate. detection time.
The VFD is not connected ) o
Adjust flux weakening
to the motor. -
B o coefficient and current loop
Flux weakening application.
parameters.
) The VFD reports underload
Electronic repor unaer Check the load and the
E36 pre-alarm according to the .
underload fault ) underload pre-alarm points.
setting.
Safe torque off function is
E4 f ff -
0 Safe torque o enabled by external forces.
Exception Check whether terminal wiring
- ) fSTO i fi
£41 occurred fto The wiring of STO s of STO is proper and firm
safety circuit of imbroper enough.
STO channel 1 proper. Check whether the external
Fault occurred to external )
) . switch of STO can work
Exception  |switch of STO. ronerl
occurred to  |Hardware fault occurred to properly.
E42 - - Replace the control board.
safety circuit of |safety circuit of channel. ;
# Note: Re-power on is
STO channel 2 )
required to remove the fault.
Exception
occurred to  [Hardware fault occurred to
E4 Repl h | .
3 STO channel 1 [STO circuit. eplace the control board
and channel 2
All AlTinput too low. Connect a 5V or T0mA power
E92 ) ) - )
disconnection |Al1 wiring disconnected. source to check whether the
£93 Al2 Al2 input too low. input is normal.

disconnection

Al2 wiring disconnected.

Check whether the wiring is
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zg:: Fault type Possible cause Solution
£94 Al3 Al3 input too low. normal; if yes, replace the cable.
disconnection |AI3 wiring disconnected.
Burn the file with a bootloader
again.
£96 No upgrade |The burned file does not You can screen out this fault by
bootloader |contain a bootloader. setting P14.12. (The absence of a
bootloader does not affect the
normal running of machine.)
8.2.2 Other status
Display Status type Possible cause Solution
code
The system is powered off
PoFF | System power failure |or the bus voltage is too|Check the grid conditions.
low.

7



8.3 Analysis on common faults
8.3.1 Motor fails to work
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8.3.2 Motor vibrates

Motor vibrates or emits
an unusual sound

Set the motor type
and parameters
correctly

Are the motor parameters
and motor type set
correctly?

Is autotuning performed? Perform autotuning

Isthe V/F vibration
parameter set properly?

Isit vector control?

Set the parameters
properly

Arethe ASRand ACR
parameters set properly?

Set the parameter

properly

Check the set
frequency

set frequency?

Boes unusual fluctuations
accur on the load?

Check the load

‘There may be a VFD fault.
Contact us
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8.3.3 Overvoltage

Overvoltage fault (OV)

TS the voltage of the power
supply within the standard
range?

Ensure the power supply
meets the requirement

Rectify the short-cirout
fault and perform the
‘wiring properl

S UVW on the output side of
the VFD short to ground?

The wiring on the output Side
of the VFD performed

Perform the wiring
properly

Can ACC/DEC time be
prolonged?

Prolong the ACC/DEC
time

Mokt Is the loaded motor driven Is it possible to use braking
reversely? accessories?

Add braking
accessories

There may be a VFD
. Contact s accessories and

resistance

‘ “Adjust the brake ‘
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8.3.4 Undervoltage

Undervoltage fault

Is the voltage of the power supply
within the standard range?

‘Are the air switch and contactor
opened? Or Exception occurs?

Is there a large-power device
tunning on the grid that pulls down
he voltage of the grid?

Is the VFD powered off during

There may be a VFD fautt

Ensure the power supply meet
the requirement

Close the air switch and
contactor; and rectify the.
eptions

Improve the power supply
quality of the grid

Identity the cause of power
failure, and rectify the
ceptions
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8.3.5 Overcurrent

Rectify the short-to-
‘ground fault

s UWWon the output side of the.
AFD shorted to ground:

Configure the motor
Replace the motor
Set the motor type and
parameters properly

s the motor shorted to ground?

‘Ave themotor type and
parameters set properly?

Perform parameter
autotuning

is parameter autotuning
performed?

Adjust the ACC/DEC
time

s the ACC/DECtime 100 short?

Reduce theload and
increase the capacity of|
the VFD

Istheload too heavy?

Remove the
terference sources

Arethere any interference

Decrease the torque:
boost

Adjust the VIF curve.

‘There may be a VD
fault. Cantact us.

Setthe
viF
parametersproperly

No
ve
the motor?
N

There may be a VD
fault. Contact us.
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8.3.6 Motor overheating

Unusual heating of
the motor

Afe the motor parameter
are set properly?

No Set the motor
parameters
properly

Perform parameter

Is parameter autotuning autotuning

performed?

Doesthe VFDrun at alow
peed all the time?2

Use avariable.
frequency motor

Isit avariable-frequency
motor?

Istheload too heavy? Reduce the load

Isthe three phases of the
motor balanced?

Replace the motor

Set the carrier
frequency properly

Isthe carrier frequency is
too low?

Isthe motor cable too Add an output filter
long?

No

There may be a VFD
fault. Contact us
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8.3.7 VFD overheating

VFD overheating

Reduce the load or
increase the capacity
of the VFD

Is the load too
heavy or the capacity of
e VFD is too small

Add a cooling device

Is the ambient temperature O derata e R
too high?

Does the fan of the VFD'
emit an unusual sound?

Itmay be a VFD
fault. Contact us

Clean the heat sink
to improve the
cooling conditions

Reduce the carrier
frequency

Is the heat sink blocked?

I the carrier frequency too
high?

No

There may be a VFD
fault. Contact us
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8.3.8 Motor stalls during ACC

Motor stals during
Acc

‘Check the voliage of

the motorterminals with a

mulimeter. 15 the voliage within
the defined

Use larger cables, shorten
the wiring distance, adjust
the voltage drop of the.
output reactor, etc

Reduce Tie nea oT e
load and increase the
capacily of the VED

There may Bea VFD | No
faul or interference.
Contact us

Yes
Modiy the torque
boost

Perform motor parameter
autotuning

There may be & VFD faur]
or interference. Contact

8.4 Countermeasures on common interference

8.4.1 Interference problems of meter switch and sensors

Symptom

Solution

The upper or lower limit is
wrongly displayed, for
example, 999 or -999.

The display of values
jumps (usually occurring
on pressure transmitters).

The display of values is
stable, but there is a large
deviation, for example, the
temperature is dozens of
degrees higher than the
common temperature

Check and ensure that the sensor feedback cable is
20cm or farther away from the motor cable.

Check and ensure that the ground wire of the motor is
connected to the PE terminal of the VFD (if the ground
wire of the motor has been connected to the ground
block, you need to use a multimeter to measure and
ensure that the resistance between the ground block
and PE terminal is lower than 1.5Q). At the same time,
you need to fasten the EMC screw or the EMC AC and
EMC DC screws at the VFD input side (for the EU
models).
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Symptom Solution

(usually occurring on ® Tryto add a safety capacitor of 0.1uF to the signal end of
thermocouples). the feedback signal terminal of the sensor.

A signal collected by a ® Tryto add a safety capacitor of 0.1uF to the power end
sensor is not displayed of the sensor meter (pay attention to the voltage of the
but functions as a drive power supply and the voltage endurance of the

system running feedback capacitor).

signal. For example, the  |®  For interference when connecting the VFD analog

VFD is expected to output (AOT) terminal to a meter: If AO1 uses 0-20mA
decelerate when the current signal, add a capacitor of 0.47uF between the
upper pressure limit of the AO1 and GND terminals; if AO1 uses 0-10V voltage
compressor is reached, signal, add a capacitor of 0.1uF between the AO1 and
but in actual running, it GND terminals.

starts to decelerate before |®  The signal cable needs to use the shielded cable, and
the upper pressure limit is the shield layer must be grounded reliably to the PE or
reached. GND.

All kinds of meters (such
as frequency meter and
current meter) connected
to the VFD AO terminal
(AO1) display very
inaccurate values.

Proximity switches are
used in the system. After
the VFD is started, the
indicator of a proximity
switch flickers, and the
output level flips.

#Note:

® When a decoupling capacitor is required, add it to the terminal of the device
connected to the sensor. For example, if a thermocouple is to transmit signals of 0 to
20mA to a temperature meter, the capacitor needs to be added on the terminal of
the temperature meter; if an electronic ruler is to transmit signals of 0 to 30V to a PLC
signal terminal, the capacitor needs to be added on the terminal of the PLC.

® If a large number of meters or sensors are disturbed, it is recommended that you
configure an external C2 filter on the VFD input power end. For details, see appendix
D.3.2 Filter.

180



8.4.2 Interference on RS485 communication

Symptom

Solution

The RS485
communication bus is
disconnected or in poor
contact.

The two ends of line A or
B are connected reversely.

The communication
protocol (such as the
baud rate, data bits, and
check bit) of the VFD is
inconsistent with that of
the host controller.

Arrange the communication cables and motor cables in
different cable trays.

In multi-VFD application scenarios, adopt the
chrysanthemum connection mode to connect the
communication cables between VFDs, which can
improve the anti-interference capability.

In multi-VFD application scenarios, check and ensure
that the driving capacity of the master is sufficient.

In the connection of multiple VFDs, you need to
configure one 120Q terminal resistor on each end.
Check and ensure that the ground wire of the motor is
connected to the PE terminal of the VFD (if the ground
wire of the motor has been connected to the ground
block of the VFD, you need to use a multimeter to
measure and ensure that the resistance between the
ground block and PE terminal is lower than 1.5Q). At the
same time, you need to fasten the EMC screw or the
EMC AC and EMC DC screws at the VFD input side (for
the EU models).

Do not connect the VFD and motor to the same ground
terminal as the host controller (such as the PLC, HMI,
and touch screen). It is recommended that you connect
the VFD and motor to the power ground, and connect
the host controller separately to a ground stud.

Try to short the signal reference ground terminal (GND)
of the VFD with that of the upper computer controller to
ensure that ground potential of the communication chip
on the control board of the VFD is consistent with that of
the communication chip of the host controller.

Try to short GND of the VFD to its ground terminal (PE).
Try to add a safety capacitor of 0.1uF at the power
supply end of the host controller (PLC, HMI, or touch
screen). Alternatively, use a magnet ring (Fe-based
nanocrystalline magnet rings are recommended). Pass
the L/N cable or +/- cable of the host controller power
supply through the magnet ring in the same direction
and wind around the magnet ring for 8 turns.
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8.4.3 Failure to stop and indicator shimmering due to motor cable coupling

Symptom Solution

Failure to stop

In a VFD system where an
S terminal is used to
control the start and stop,
the motor cable and
control cable are
arranged in the same
cable tray. After the
system is started properly,
the S terminal cannot be
used to stop the inverter.

® Check and ensure that the exception signal cable is
arranged 20cm or farther away from the motor cable.

® Add a safety capacitor of 0.1uF between the digital input
terminal (S) and the GND terminal.

® Connect the digital input terminal (S) that controls the

start and stop to other idle digital input terminals in
parallel. For example, if S1is used to control the start and
After the VFD is started, stop and S4 s idle, you can try to short connect S1to S4.
the relay indicator, power
distribution box indicator,
PLC indicator, and
indication buzzer
shimmer, blink, or emit
unusual sounds
unexpectedly.

Indicator shimmering

#Note: If the controller (such as PLC) in the system controls more than 5 VFDs at the same
time through digital input terminals, this scheme is not applicable.

8.4.4 Leakage current and interference on RCD

Working principle

VFDs output high-frequency PWM voltage to drive motors. In this process, the distributed
capacitance between the internal IGBT of a VFD and the heat sink and that between the
stator and rotor of a motor may inevitably cause the VFD to generate high-frequency
leakage current to the ground. A residual current operated protective device (RCD) is used
to detect the power-frequency leakage current when a grounding fault occurs on a circuit.
The application of a VFD may cause misoperation of an RCD.

Rules for selecting RCDs
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1. Inverter systems are special. In these systems, it is required that the rated residual
current of common RCDs at all levels is larger than 200 mA, and the VFDs are

grounded reliably.

2. For RCDs, the time limit of an action needs to be longer than that of a next action,
and the time difference between two actions need to be longer than 20ms, for
example, 1s, 0.5s, or 0.2s.

3. For circuits in VFD systems, electromagnetic RCDs are recommended.
Electromagnetic RCDs have strong anti-interference capability, and thus can prevent
the impact of high-frequency leakage current.

Electronic RCD

Electromagnetic RCD

Low cost, high sensitivity, small in
volume, susceptible to voltage
fluctuation of the grid and ambient

temperature, and weak anti-
interference capability

Requiring highly sensitive, accurate, and
stable zero-phase sequence current
transformer, using permalloy high-
permeability materials, complex process,
high cost, not susceptible to voltage
fluctuation of the power supply and
ambient  temperature, strong  anti-
interference capability

Solution

Symptom
°
RCD misoperation at the
transient VFD power-on
°

RCD misoperation after
VED running

Solution to RCD misoperation (handling the VFD)

Try to remove the EMC screw or the EMC AC and EMC DC
screws (for the EU models).

Try to decrease the carrier frequency to 1.5kHz
(P00.14=1.5).

Try to modify the modulation method to "3PH modulation
and 2PH modulation” (P08.40=00).

Solution to RCD misoperation (handling the system
power distribution)

Check and ensure that the power cable is not soaking in
water.

Check and ensure that cables are not damaged or spliced.
Check and ensure that no secondary grounding is
performed on the neutral wire.

Check and ensure that the main power cable terminal is in
good contact with the air switch or contactor (all screws
are tightened).

Check 1PH powered devices, and ensure that no earth
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Symptom Solution

wires are used as neutral wires by these devices.

Do not use shielded cables as VFD power cables and
motor cables.

8.4.5 Live device housing

B Live device housing description
After the VFD is started, there is sensible voltage on the housing, and you may feel an
electric shock when touching the housing. The chassis, however, is not live (or the voltage
is far lower than the human safety voltage) when the VFD is powered on but not running.

Symptom Solution

® [f there is power distribution grounding or ground stud
on the site, ground the VFD cabinet housing through the
power ground or stud.

Live device housing ® [f there is no grounding on the site, you need to connect

the motor housing to the VFD grounding terminal PE,

and ensure that the VFD EMC screw or the EMC AC and

EMC DC screws (for EU models) has been fastened.
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9 Inspection and maintenance

9.1 Daily inspection and regular maintenance

The VFD internal components will become aging due to the influence of environmental
temperature, humidity, dust, vibration and other factors, which causes the potential failure
or shortens the service life. Therefore, to extend the VFD service life and prevent safety

hazards, daily inspecti

on and regular maintenance are required.

Check category |

Details

Method

Daily inspection: Recommended on each day.

Ambient environment

Whether the ambient temperature,
humidity, vibration, dust, gas, and oil are
too great, and whether there is
condensation or water droplets inside and
outside the machine

Visual inspection,
and use
instruments for
measurement.

Whether there are foreign matters, such as
tools, or dangerous substances placed
nearby

Visual inspection

Power supply voltage

Whether the voltage between the main
circuit and control circuit is normal

Multimeter or
voltage meter

Whether display is clear

Visual inspection

Keypad Whether some characters or fields are . . .
) ) Visual inspection
displayed incompletely
Fan Whether it runs normally Visual inspection
Whether the motor is overloaded or ) . .
Load Visual inspection

overheating, or it sounds abnormally.

Regular maintenance: Recommended on a quarterly basis, especially
environments such as with dust, oil, or corrosive gases. Before regula
off the power and wait at least 15 minutes.

in harsh
r maintenance, cut

Whether the bolts become loose or come
off

Visual inspection

Whole machine

Whether the machine is deformed, cracked,
or damaged, or the color changes due to
overheating and aging

Visual inspection

Whether much dirt or dust is attached

Visual inspection

Whether there is abnormal sound or
vibration, odor, discoloration (transformer,
reactor and fan)

Auditory, olfactory,
and visual
inspection

Motor

Whether the installation is secure, motor

Instrument or
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Check category Details Method
insulation is normal, and the fan runs visual inspection
properly
Whether there is discoloration, deformation, |, . . .

Visual inspection
or damage

Cable

Whether the cable connectors or bolts
become loose

Visual inspection

Connection terminal

Whether there is overheating or damage

Visual inspection

Electrolytic capacitor

Whether there is electrolyte leakage,
discoloration, cracks, and housing
expansion

Visual inspection

Whether the safety valve is started

Visual inspection

External braking

Whether there is displacement caused due
to overheating

Olfactory and
visual inspection

Visual inspection,
or measuring with

resistor Whether aging, skin breakage, or wire )
) a multimeter after
damage occurs to the resistor cable )
removing one
cable end
Whether there is vibration sound during ) ) )
Relay Auditory inspection

running

Control PCB and
connector

Whether the screws and connectors
become loose

Screw them up.

Whether there is unusual smell or
discoloration

Olfactory and
visual inspection

Whether there is corrosion or rust stains

Visual inspection

Ventilation duct

Whether there are foreign matters blocking
or attached to the cooling fan, air inlets, or
air outlets

Visual inspection
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Appendix A Technical data

If the ambient temperature at the VFD installation site exceeds 50°C, the VFD installation
site altitude exceeds 1000m, a cover with heat dissipation vents is used, or the carrier

frequency is higher than the recommended (see P00.14), the VFD needs to be derated.

A1 Derating due to temperature

The temperate range is -10°C—+50°C. When the temperature is higher than 50°C, the rated
output current of each model is derated as follows:

Table A-1 Derating due to temperature

Model Frame Derating coefficient and temperature
100%
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S son
H
H
8
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S ™ 0 0 ow % ow om @ o
Woe % ow om0
Ambient temperature
A 005
GFD-00075S
2 oon
H
S o
E
8 o
H
T
GFD-00075H "o
Do 0 m w6 w om woo
Wo R R o omomow ow
GFD-00150H Ambient temperature
GFD-00150S
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GFD-00220S g
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g
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g
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GFD-00220H R %o o w0 m w s ® e 7o
NoR 6w % m m o w
Ambient temperature
GFD-00400H
o
g
8 75%
>
B o
g
GFD-00550H C g o
g
EN
“ o 10 2 W . s s 0
GFD-00750H Wow R e o0 2 w
Ambient temperature
D
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Model Frame Derating coefficient and temperature
o
°
$ 75%
GFD-01100H -
3
8
8 o
o
GFD-01500H 2 s o on wow omow w
EE I I A R
Ambient temperature
T
9
GFD-01850H E.
2
E 8 o
GFD-02200H R N A
BT s
Ambient temperature
#Note:

.

® [tis not recommended to use the VFD at an environment with the temperature
higher than 60°C. If you do, you shall be held accountable for the consequences
caused.

A.2 Derating due to altitude

When the altitude of the site where the VFD is installed is lower than 1000 m, the VFD can
run at the rated power. When the altitude exceeds 1000m, derate by 1% for every increase
of 100m. When the altitude exceeds 3000m, consult our local dealer or office for details.

A.3 Derating due to carrier frequency

The carrier frequency of the VFD varies with power class. The VFD rated power is defined
based on the carrier frequency factory setting.

Model Derating due to carrier frequency
4kHz | 6kHz | 8kHz | 10kHz | 12kHz

AC 1PH 200V-240V

GFD-00040S 1 1 1 1 1

GFD-00075S 1 1 1 0.9 0.85

GFD-00150S 1 1 1 1 0.9

GFD-00220S 1 1 1 0.95 0.9
AC 3PH 380v-480V

GFD-00075H 1 1 0.9 0.8 0.7

GFD-00150H 1 0.8 0.7 0.6 0.5

GFD-00220H 1 0.9 0.8 0.75 0.7

GFD-00400H 1 0.9 0.8 0.7 0.65
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Model Derating due to carrier frequency
4kHz 6kHz 8kHz 10kHz 12kHz
GFD-00550H 1 09 0.85 0.8 07
GFD-00750H 1 0.9 0.85 0.8 0.7
GFD-01100H 1 09 0.8 0.7 0.65
GFD-01500H 1 0.85 0.75 0.65 0.6
GFD-01850H 1 0.85 0.7 0.65 0.6
GFD-02200H 1 0.85 0.75 0.65 0.6

#Note: -XX indicates empty or -EU.

A.4 Grid specifications

Grid voltage

AC 1PH 200V(-15%) — 240V(+10%)
AC 3PH 380V(-15%) — 480V(+10%)

Short-circuit

According to IEC 61439-1, the rated short-time withstand current at the
incoming terminals of the switchgear assembly is up to 100 kA. The VFD
is suitable for applications where the prospective short-circuit current

capacity does not exceed the breaking capacity (for example, 100 kA) of its
protective devices, and its rated operational current is significantly lower
than this value—typically < 1kA.

Frequency  |50/60Hz+5%, with a maximum change rate of 20%/s

A.5 Motor connection data

Asynchronous induction motor or permanent-magnet synchronous

M
otor type motor
0-U; (motor rated voltage), 3PH symmetrical, Un., (VFD rated voltage) at
Voltage ) ) .
the field-weakening point
Short-circuit  [The motor output short-circuit protection meets the requirements of IEC
protection  |61800-5-1.
Frequency |0-599Hz
Frequency 4 i,
resolution
Current See section 2.3 Product ratings.
Power limit  |1.5 times the motor rated power
Field 140 so9mz
weakening
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point
Carrier
frequency

4, 8,12, or 15kHz

A.5.1 Motor cable length for normal operation

Motor cable lengths for normal operation are listed in the following table.

Frame Max. motor cable length
A 50m
B 75m
C 150m
D 200m
E 200m

#Note: When the motor cable is too long, electrical resonance may be caused due to the
influence of distributed capacitance. This may cause motor insulation damage or generate
large leakage current, causing device overcurrent protection. You must configure the AC
output reactor nearby the VFD when the cable length is equal to or greater than the values
in the following table.

A.5.2 Motor cable length for EMC

The EU models meet the EMC requirements of IEC/EN61800-3, and the maximum shielded
motor cable lengths used at a 4kHz switching carrier frequency are as follows.

Frame Max. motor cable length
@ | [&
AC 1PH 200V-240V
A 5m 10m
B 5m 10m
AC 3PH 380v-480V
A - 10m
B - 10m
C - 10m
D - 10m
E - 10m

¢ Note: For details about frames, see section 2.5 Product dimensions and weight.
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Appendix B Application standards

B.1 List of application standards
The following table describes the application standards that VFDs comply with.

Safety of machinery—Safety related parts of control systems—
Part 1: General principles for design

Safety of machinery—Safety related parts of control systems—
Part 2: Verification

Safety of machinery—Electrical equipment of machines Part 1:
General requirements

Safety of machinery—Safety-related functional safety of
IEC/EN 62061 electrical, electronic, and programmable electronic control
systems

Adjustable speed electrical power drive systems—Part 3: EMC
requirements and specific test methods

Adjustable speed electrical power drive systems—Part 5-1:
Safety requirements—Electrical, thermal and energy
Adjustable speed electrical power drive systems—Part 5-2:
Safety requirements—Function

EN/ISO 13849-1

EN/ISO 13849-2

IEC/EN 60204-1

IEC 61800-3

IEC/EN 61800-5-1

IEC/EN 61800-5-2

B.2 CE/TUV/UL/CCS certification

The CE mark affixed to the VFD indicates that the VFD is CE-compliant, meeting the
regulations of the European low-voltage directive (2014/35/EU) and EMC directive
(2014/30/EU).

The TUV mark affixed to the VFD indicates that the VFD is TUV-compliant. TUV certification
includes TUV-MARK, TUV-CE, TUV-CB, GS, and VDE certifications, which has high authority
and recognition in the field of electronic appliances and components.

The UL mark affixed to the VFD indicates that the VFD has passed UL certification. UL
certification is a voluntary certification in the United States (but mandatory in some states),
and products that have passed the certification meet the relevant UL standard requirements
can enter the US market.

The CCS mark affixed to the VFD indicates that the VFD is CCS-compliant. CCS is the ship
inspection certification of China Classification Society. The certified products can be used
on ships.

#Note: The relevant certifications and qualifications shall be subject to the actual nameplate
markings. The above information is for reference only.
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B.3 EMC compliance declaration

The VFD complies with the EMC product standard EN 61800-3:2004 + A1:2012, meeting the
requirements for categories C2 and C3 (motor cable length limit for ensuring EMC
compliance) as defined in the standard

B.4 EMC product standard
The VFD is compliant with EN 61800-3:2004 + A1:2012.

EMC is short for electromagnetic compatibility, which refers to the ability of a device or
system to function properly in its electromagnetic environment and not constitute an
unbearable electromagnetic disturbance to anything in that environment.

Application environment categories:

First environment: Civilian environment, including application scenarios where the VFD is
directly connected without intermediate transformer to a low-voltage power supply
network which supplies residential buildings.

Second environment: All locations outside a residential area.

Category C1: VFD of rated voltage lower than 1000V, applied to the first environment.

Category C2: VFD of rated voltage lower than 1000V, which is neither a non-plug, socket,
nor mobile devices and must be installed and commissioned by a professional person when
used in the first environment.

#Note: The product may generate radio interference in some environments, you need to
take measures to reduce the interference.

Category C3: VFD of rated voltage lower than 1000V, applied to the second environment.
They cannot be applied to the first environment.

#Note: VFDs of category C3 cannot be applied to civilian low-voltage public grids. When
applied to such grids, the VFD may generate radio frequency electromagnetic interference.

Category C4: VFD of rated voltage higher than 1000V, or rated current higher or equal to
400A, applied to complex systems in the second environment.

#Note: The EMC standard IEC/EN 61800-3 no longer restricts the power distribution of the
VFD, but defines the use, installation, and commissioning of the VFD. Specialized personnel
or organizations must have the necessary skills (including the EMC-related knowledge) for
installing and/or performing commissioning on the electrical drive systems.
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Appendix C Dimension drawings

C.1VFD overall dimensions

Figure C-1 Dimensions and hole distances for VFDs in frames A and B
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Table C-1 Dimensions and hole distances for VFDs in frames A and B (unit: mm)

Outline dimensions Mou_ntlng hole Hole
Model Frame distance diameter
Wi H1 D1 W2 H2
GFD-00040S 60 190 155 36 180 a5
GFD-00075S 60 190 155 36 180 a5
A
GFD-00075H 60 190 155 36 180 @5
GFD-00150H 60 190 155 36 180 @5
GFD-00150S 70 190 155 36 180 a5
GFD-00220S 70 190 155 36 180 @5
B
GFD-00220H 70 190 155 36 180 @5
GFD-00400H 70 190 155 36 180 @5

#Note: -XX indicates empty or -EU.




Figure C-2 Dimensions and hole distances for VFDs in frame C
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Table C-2 Dimensions and hole distances for VFDs in frame C (unit: mm)
Outline dimensions Mou_ntmg pee Hole
Model Frame distance diameter
Wi H1 D1 | W2 | W3 | H2
GFD-00550H C 90 | 235 | 155 70 72 | 220 a6
GFD-00750H 90 235 | 155 70 72 220 g6

#Note: -XX indicates empty or -EU.
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Figure C-3 Dimensions and hole distances for VFDs in frame D
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Table C-3 Dimensions and hole distances for VFDs in frame D (unit: mm)
Outline dimensions Mou.ntlng — Hole
Model Frame distance diameter
W1 H1 D1 W2 H2
D
GFD-01100H 130 250 185 100 237 @6
GFD-01500H 130 250 185 100 237 @6
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Figure C-4 Dimensions and hole distances for VFDs in frame E
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Table C-4 Dimensions and hole distances for VFDs in frame E (unit: mm)

Outline dimensions Mou_n i liels Hole
Model Frame distance diameter
w1 H1 D1 W2 H2
GFD-01850H E 160 300 190 130 287 26
GFD-02200H 160 300 190 130 287 26




D.1 Cable

Appendix D Peripheral accessories

Cables mainly include power cables and control cables. For the selection of cable types, see
the following table.

Symmetrical | Four- Dguble- Single-shielded
. shielded . R
Cable type shielded core A ) twisted-pair
twisted-pair
cable cable cable
cable
Power |Input power cable v - - -
cable Motor cable v - - -
Analog signal ) ) v )
Control control cable
cable Digital signal . . v v
control cable
D.1.1 Power cable
Table D-1 Motor model selection
R, S, T/U, V, W, PB, (+), () PE ]
Fastening
Recommended | Recommended Recommended Recommended
VFD power i i i i torque
cable size connection cable size connection N'm)
(AWG/mm?) | terminal model | (AWG/mm?) | terminal model
AC 1PH 200V-240V
0.4kwW 15/1.5 GTVE15010 15/1.5 TVR2-4 0.8
0.75kwW 15/1.5 GTVE15010 15/1.5 TVR2-4 0.8
1.5kW 13/2.5 GTVE40012 13/2.5 TVR3.5-4 0.8
2.2kW /4 GTVE60012 11/4 TVR3.5-4 0.8
AC 3PH 380v—480V
0.75kW 15/1.5 GTVE15010 15/1.5 TVR2-4 0.8
1.5kW 15/1.5 GTVE15010 15/1.5 TVR2-4 0.8
2.2kW 15/1.5 GTVE15010 15/1.5 TVR2-4 0.8
4kW 13/2.5 GTVE40012 13/2.5 TVR3.5-4 0.8
5.5kwW 1/4 GTVE60012 11/4 TVR3.5-4 12
7.5kW 9/6 GTVE100012 9/6 TNR8-5 12
Tkw 7/10 GTVE160012 7/10 TNR14-5 2
15kW 7/10 GTVE60012 7/10 TNR14-5 2
18.5kW 5/16 GTVE250012 5/16 TNR14-5 2
22kW 5/16 GTVE350016 5/16 TNR22-6 2
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#Note: The cables recommended for the main circuit can be used in scenarios where the
ambient temperature is lower than 40°C, the wiring distance is shorter than 100m, and the
current is the rated current.
Wire lug selection
Due to reasons such as longer cable length or laying, it is necessary to increase the cross-
sectional area of the cable and replace the corresponding matching terminal blocks (wire
lugs).
The terminal models of different brands are named differently, and the actually used models
shall prevail.
4 GTVE tubular pre-insulated terminals

Figure D-1 GTVE tubular pre-insulated terminal appearance and size

{ J ol = 4 G{D

® TVR/VF circular pre-insulated terminals
Figure D-2 TVR/VF circular pre-insulated terminal appearance and size

P P

D.1.2 Control cable

Control cables mainly include analog signal control cables and digital signal control cables.
Analog signal control cables use twisted double shielded cables (Figure a), with a separate
shielded twisted pair for each signal and different ground wires for different analog signals.
For digital signals, a double-shielded cable is preferred, but single-shielded or unshielded
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twisted pairs can also be used (Figure b).

Figure D-3 Control cable routing

Multi-pair twisted-pair double-shielded cable

Multi-pair twisted-pair single-shielded cable

#Note:

®  Analog signal cables and communication cables must be independent shielded cables.

® The same cable cannot transmit 24V DC signals and 115/230V AC signals

simultaneously.
For frequency signals, only shielded cables can be used.

A relay cable needs to carry the metal braided shield layer.

For control cable wiring terminals, refer to the wiring terminal description in the wire
lug model selection section.

D.2 Breaker and electromagnetic contactor

The circuit breaker is mainly used to prevent electric shock accidents and short circuits to
the ground that may cause leakage current fire. The electromagnetic contactor is mainly
used to control the main circuit power on and off, which can effectively cut off the input
power of the VFD in case of system failure to ensure safety.

Table D-2 Fuse/breaker/contactor model selection

Contactor rated
VFD power Fuse (A) Breaker (A) R
AC 1PH 200V-240V
0.4kW 10 10 9
0.75kW 16 16 12
1.5kW 32 25 18
2.2kW 40 32 32
AC 3PH 380v-480V
0.75kW 6 6 9
1.5kW 10 10 9
2.2kW 16 16 9
4kW 25 25 16
5.5kW 32 32 25
7.5kW 40 40 32
1kW 50 50 38
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Contactor rated
VFD power Fuse (A) Breaker (A) current (A)
15kW 80 63 50
18.5kW 90 80 65
22kW 100 80 65

#Note: The accessory specifications described in the preceding table are ideal values. You
can select accessories based on the site conditions, but try not to use those with lower
values.

D.3 Optional accessories

Reactors, filters, braking components, and mounting brackets are external accessories and
need to be specifically specified when purchasing.

D.3.1 Reactor

An input reactor is used to improve the power factor on the input side of the VFD, and thus
restrict high-order harmonic currents.

An output reactor is used to extend the effective transmission distance of the VFD and
effectively suppress the instantaneous high voltage generated when the VFD IGBT module
is switched on or off.

Due to parasitic capacitance between the long cable and ground, the leakage current is
large and the overcurrent protection of the VFD may be frequently triggered. To prevent
this from happening and avoid damage to the motor insulator, compensation must be
made by adding an output reactor. For the length of the cable between the VFD and the
motor, see appendix A.5.1 Motor cable length for normal operation. If the length exceeds
the limit, refer to the following table for selection; if the length exceeds twice the limit,
consult us directly.

Table D-3 Reactor model selection

VED power Input reactor Output reactor
AC 1PH 200V-240V
0.4kW - GDL-OCL0005-4CU
0.75kW - GDL-OCL0005-4CU
1.5kW - GDL-OCL0010-4CU
2.2kW - GDL-OCL0010-4CU
AC 3PH 380v-480V
0.75kW GDL-ACL0005-4CU GDL-OCL0005-4CU
1.5kwW GDL-ACL0005-4CU GDL-OCL0005-4CU
2.2kW GDL-ACL0006-4CU GDL-OCL0006-4CU
4kW GDL-ACL0014-4CU GDL-OCL0010-4CU
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VED power Input reactor Output reactor
5.5kwW GDL-ACL0020-4CU GDL-OCL0014-4CU
7.5kW GDL-ACL0025-4CU GDL-OCL0020-4CU
11kW GDL-ACL0035-4AL GDL-OCL0025-4CU
15kW GDL-ACL0040-4AL GDL-OCL0035-4AL
18.5kW GDL-ACL0051-4AL GDL-OCL0040-4AL
22kW GDL-ACL0051-4AL GDL-OCL0050-4AL
#Note:

® The rated input voltage drop of input reactor is designed to >1.5%.
®  The rated output voltage drop of output reactor is designed to 1%.
®  For optional accessories with material requirements different from the

recommended table above, please refer to the GDL series low-voltage VFD filter
accessory brochure.

D.3.2 Filter

A filter is used to prevent the surrounding interference and prevent the interference from
the VFD during running Optional filters can be used to meet the conductivity and
transmission requirements of CE/EN 61800-3 C2 electrical drive systems.

Table D-4 Filter model selection

VFD power Input filter Output filter
AC 1PH 200V-240V
0.4kW FLT-PS2010H-B FLT-LO4006L-B
0.75kW FLT-PS2010H-B FLT-L04006L-B
1.5kW FLT-PS2025L-B FLT-L04016L-B
2.2kwW FLT-PS2025L-B FLT-L04016L-B
AC 3PH 380v-480V
0.75kW FLT-P04006L-B FLT-LO4006L-B
1.5kW FLT-P04006L-B FLT-L04006L-B
2.2kwW FLT-P04006L-B FLT-LO4006L-B
4kW FLT-P04016L-B FLT-L04016L-B
5.5kW FLT-P04016L-B FLT-LO4016L-B
7.5kW FLT-P04032L-B FLT-L04032L-B
kW FLT-P04032L-B FLT-LO4032L-B
15kW FLT-P04045L-B FLT-LO4045L-B
18.5kW FLT-P04065L-B FLT-L04045L-B
22kW FLT-P04065L-B FLT-LO4065L-B
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D.3.3 Braking component

The braking component includes braking resistors and braking units, which can be used to
dissipate the regenerative energy generated by the motor, greatly improving braking and
deceleration capabilities. When the VFD driving a high-inertia load decelerates or needs to
decelerate abruptly, the motor runs in the power generation state and transmits the load-
carrying energy to the DC circuit of the VFD, causing the bus voltage of the VFD to rise. If
the bus voltage exceeds a specific value, the VFD reports an overvoltage fault. To prevent
this from happening, you need to configure braking components.
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Table D-5 Braking component model selection

Resistance Bl - —— Min.
- applicable raking resistor power dissipation (kW) elllsizd]
VFD power unit for 100% STV | p— e braking
braking ; 9 r.a ing r.a NG | resistance
torque (@) ratio ratio ratio @
AC 1PH 200\-240V
0.4kW o 361 0.06 0.30 0.48 180
0.75kW Buitin ™0 o 0.56 0.90 100
braking
1.5kW unit 96 0.23 1.10 1.80 60
2.2kW 65 0.33 1.70 2.64 39
AC 3PH 380v-480V
0.75kwW - 653 0.1 0.56 0.90 300
1.5kW - 326 0.23 113 1.80 170
2.2kwW - 222 0.33 1.65 2.64 130
4kW - 122 0.6 3 4.8 80
5.5kwW - 89.1 0.75 4.13 6.6 60
7.5kW - 65 113 5.63 9 51
kW - 44 1.7 8.3 13.2 31
15kwW - 32 2 1.2 18 23
18.5kW - 26 3 14 22 19
22kW - 22 33 17 26 17
#Note:
®  Select braking resistors according to the resistance and power data provided by
GMT
®  The braking resistor may increase the braking torque of the VFD. The preceding

table describes the resistance and power for 100% braking torque, 10% braking ratio,
50% braking ratio, and 80% braking ratio. You can select the braking system based
on the actual operation conditions.
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D.3.4 Mounting bracket

D.3.4.1 Keypad structure

Figure D-4 Keypad external view
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Figure D-5 Keypad openings without a bracket

42.0—=
5.2

&

[19.0=

481 190

QI

26.0#8.0

/\/

@)

o




Without keypad copying

With keypad copying

Appearance

D.3.4.2 Keypad mounting bracket

All models support external keypads that are optional.

You can mount the external keypad on a bracket. There are two types of brackets that are
compatible with all keypads. Keypad mounting brackets are optional. Figure D-6 and Figure

D-7 show the outline dimensions.

Figure D-6 Outline dimensions of keypad mounting bracket 1 (unit: mm)

66.1

57.1

871 76.1 |:|
ol

53.3
Appearance Outline dimensions

/\_/

825

62.5

/_\/

Opening dimensions

Name

Keypad mounting bracket 1




Figure D-7 Outline dimensions of keypad mounting bracket 2 (unit: mm)
88.0

55.5 T
[e)
115.0
124.0|745| | 1 ||
L [e] ©
82.0
54.3
Appearance Outline dimensions Opening dimensions

Name
Keypad mounting bracket 2

D.3.4.3 DIN rail mounting bracket

When selecting the DIN rail mounting method for the models in frames A and B, you must
select a rail mounting bracket.

Figure D-8 DIN rail mounting bracket dimensions (unit: mm)

2015

Name
DIN rail mounting bracket
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Appendix E STO function

Before starting the STO function, read the following content in detail and follow all safety
precautions in this manual.

E.1 Safety standards

The product has been integrated with the STO function and complies with the following

safety standards.

IEC 61000-6-7

Electromagnetic compatibility (EMC)—Part 7: General standards—
Immunity requirements for equipment used in industrial sites to
perform safety related functions (functional safety)

IEC 61326-3-1

EMC requirements for measurement, control, and laboratory
electrical equipment—Part 31: Immunity requirements for safety
related systems and equipment intended to perform safety related
functions (functional safety)—General industrial applications

IEC 61508-1

Functional safety of electrical/electronic/programmable electronic
safety related systems—Part 1: General requirements

IEC 61508-2

Functional safety of electrical/electronic/programmable electronic
safety related systems—Part 2: Requirements for
electrical/electronic/programmable electronic safety related systems

IEC/EN 61800-5-2

Speed regulation electrical transmission systems—Part 5-2: Safety
requirements—Functions

IEC/EN 62061

Safety of machinery—Safety-related functional safety of electrical,
electronic, and programmable electronic control systems

EN/ISO 13849-1

Safety of machinery—Safety related parts of control systems—Part
1: General principles for design

EN/ISO 13849-2

Safety of machinery—Safety related parts of control systems—Part
2: Verification

Safety standard related data is as follows.

Code Definition Standard Characteristics
. ) IEC 61508

SIL Safety integrity level IEC 62061 SiL2

PFH Probability of failure per hour IEC 61508 2.04x101
HFT Hardware fault tolerance IEC 61508 1

SFF Safe failure fraction IEC 61508 94%

DC Diagnosis coverage 1SO 13849-1 90%

Cat. Category 1ISO 13849-1 3
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E.2 Safety function description

STO function principle description

The Safe Torque Off (STO) function turns off the drive output by shutting down the drive
signal, cutting off the electrical power supply to the motor and thus stopping the outward
torque output (see Figure E-2). When STO is activated, this function prevents the motor
from accidentally starting if the motor is in static state. If the motor is rotating, it will
continue to rotate by inertia until it comes to rest. If the motor has a brake, the brake closes
immediately.

4 Note:

® In normal working mode, you are not recommended to use the STO function to stop
the VFD running. The STO function cannot effectively prevent sabotage or misuse. If
the STO function is used to stop a running VFD, the VFD will disconnect the power
supply to the motor, and the motor will coast to stop. If the consequences caused by
this action are unacceptable, related stop modes should be used to stop the VFD
and mechanical equipment.

®  When using a permanent magnet, reluctance, or nonsalient pole induction motor,
even if the STO function is activated, there is still a possible failure mode (although
the possibility is very low) that prevents the two power devices of the VFD from
conducting. The drive system can output a uniform torque, which can rotate the
permanent magnet motor shaft by a maximum electrical angle of 180°, or the
nonsalient pole induction motor or reluctance motor shaft by an electrical angle of
90°. This possible failure mode must be allowed during the design of the machine
system. Maximum motor shaft rotation angle = Electrical angle of 360°/Number of
motor pole pairs.

® The STO function cannot replace the emergency stop function. When no other
measures are taken, the power supply of the VFD cannot be cut off in an emergency.

®  The STO function has priority over all other functions of the VFD.

®  Although the STO function can reduce known hazardous conditions, it does not
eliminate all potential hazards.

® Designing safety related systems requires professional safety knowledge. To ensure
the safety of a complete control system, design the system according to the required
safety principles. A single subsystem with the STO function, although intentionally
designed for safety related applications, it cannot guarantee the safety of the entire
system.

Emergency stop function description

When the emergency stop function is used in equipment, it mainly allows operators to take
timely actions to prevent accidents in unexpected conditions. Its design may not necessarily
be complex or intelligent, but it may use simple electromechanical devices to initiate a
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controlled rapid stop by cutting off the power supply or other means (such as dynamic or
regenerative braking).

E.3 Risk assessment

1

4.

Before using the STO function, a risk assessment needs to be conducted on the drive
system to ensure compliance with the required safety standards.

There may also be some other risks when the device is operating with safety
functions. Therefore, safety must always be considered when conducting risk
assessments.

If an external force (such as vertical axis gravity) is applied while the safety function is
in operation, the motor will rotate. A separate mechanical brake must be provided to
secure the motor.

If the drive fails, and the motor can operate within a 180° range, safety will still be
ensured even in dangerous situations.

# Note: The max. rotation angle of the rotating motor's shaft is 1/6 of a full turn, while the
max. rotation angle of the driven motor's shaft is 1/20 of a full turn. The max. travel distance
of the linear servo motor is 30mm.

E.4 STO wiring
In the factory, the STO function terminals +24V, H1, and H2 have been shorted.

The wiring requirements are as follows:

1.

When using the STO function of the VFD, remove the jumpers between +24V and
H1and between +24V and H2.
When the VFD is in normal operation, close the switches or relays.

Figure E-1 Shorting +24V to H1 and to H2

ano OO = 1.
GND @ 8 A::JV
e © © A2
s © O (Aot
z 8 OO |oeno
— © +24V
485+ © ol |+
e Ofl © HDIA
RO1A| @ @ o
Ro1B © @D +24V
ro1c| O @ .
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Figure E-2 STO function circuit internal power wiring

K (Such as switch and

Control

circuit
uviw

Figure E-3 STO function circuit

COM

K (Such as switch
andrelay)

uDC+

uviw

1IN2119 |043U0D

# Note:

® The symbol "K" in the preceding figure can represent components such as manual
operation switch, emergency stop switch, safety relay, and safety PLC contact.

® The opening or closing of safety switch contact must be within 200ms.

®  The maximum length of the double-shielded twisted pair cable between the VFD
and safety switch is 25m.

® The cable shield layer should be connected to the PE terminal of the VFD.

®  When the STO function is enabled, the switch or relay is opened. If the VFD stops
output, the keypad displays "E40".
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E.5 STO function terminal description

E

STO function terminals are listed in the following table.

Terminal Function
24V Voltage range: 24V+15%
To disable the STO function, short +24V to H1and to H2.
o Voltage in STO action mode: 0V < H1and H2 < 5V
Voltage in STO cut-off mode: 13V < H1 and H2 < 30V
Input current: 5mA
He STO function channel signal input

.6 STO function logic table
The function logics of H1 and H2 and keypad display are listed in the following table.
H1 H2 VFD status Keypad display Fault description
H1 closed | H2 closed Normal running No.exceptlon -
displayed
H1 opened | H2 opened | Torque output off E40 STO
H1 opened | H2 closed | Torque output off E41 H1is abnormal.
H1 closed | H2 opened | Torque output off E42 H2 is abnormal.

# Note: E43 indicates both H1 and H2 are abnormal.

E.7 STO channel delay description

The following table describes the trigger and indication delay of the STO channels.
Table E-1lists the STO channel trigger and indication delay

STO mode STO trigger delay' and indication delay?

Trigger delay < 10ms

STO fault: E41 Indication delay < 280ms

Trigger delay < 10ms

TO fault: E42
STO fault Indication delay < 280ms

Trigger delay < 10ms

TO fault: E4-
STO fault: E43 Indication delay < 280ms

Trigger delay < 10ms

TO fault: E4
STO fault: E40 Indication delay < 100ms

1 STO trigger delay: time interval between trigger the STO function and switching off the
drive output

2 STO instruction delay: time interval between trigger the STO function and STO output
state indication
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E.8 Acceptance test

Warning

: ® Do not carry out maintenance on the VFD or motor before the power is

of safety system design and debugging.

cut off; otherwise, there may be a risk of electric shock or other
electricity generated hazards.

signed by test engineers.

® Technical personnel, operators, maintenance and repair personnel must
receive relevant training to understand the requirements and principles

® The safety function acceptance test must be carried out by personnel
with professional safety function knowledge, and must be recorded and

The acceptance test must be carried for the device in the following stages:

1
2.

3.

First starting of safety functions

After any safety function related change (including PCB, wiring, component, or

setup)
After any safety function related maintenance work

The signed acceptance test report must be kept in machine logs. The report should include
the documents of startup activities and test results, fault report references and fault
solutions. Any new acceptance test conducted due to changes or maintenance should be
recorded in the logs.

Acceptance test checklist

Step Test Result
1 Ensure that the VFD can run or stop randomly during commissioning.
5 Stop the VFD (if it is running), disconnect the input power supply, and

isolate the drive from the power cable through the isolation switch.

Check the STO function circuit connection according to the circuit
diagram.

Close the isolation switch to connect to the power.

Test the STO function as follows when the motor stops:

If the VFD is running, send a stop command to it and wait until the
motor shaft stops rotating.

Disconnect the STO circuit. Then the VFD should enter the safe torque
off mode and stop outputting voltage, and the keypad displays "E40".
Send a VFD startup command, but the motor does not start.

Close the STO circuit.

Remove the fault, start the VFD, and ensure that the motor can run

properly.
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Step

Test

Result

Test the STO function as follows when the motor is running:

Start the VFD and ensure that the motor runs.

Disconnect the STO circuit. Then the VFD should enter the safe torque
off mode and stop outputting voltage, and the keypad displays "E40".
The motor should stop.

Remove the fault, start the VFD, and ensure that the motor keeps the
static state.

Close the STO circuit.

Remove the fault, start the VFD, and ensure that the motor can run
properly.

Test and detect the VFD fault. At this time, the motor can be in running
or stopped state.

Start the VFD and ensure that the motor runs properly.

Disconnect H1 and keep H2 closed. If the motor is running, it should
coast to stop, and the keypad displays "E41".

Send a VFD startup command, but the motor does not start.

Close the STO circuit.

5 At this time, the fault cannot be removed. Power off and restart the
VFD, and ensure that the motor can run properly.
Disconnect H2 and keep H1 closed. If the motor is running, it should
coast to stop, and the keypad displays "E42".
Send a VFD startup command, but the motor does not start.
Close the STO circuit.
At this time, the fault cannot be removed. Power off and restart the
VFD, and ensure that the motor can run properly.
6 Record and sign the acceptance test report, which indicates the STO
function is safe and can be put into service.
£ Note:
® [fthe steps in the acceptance test checklist can be carried out normally without other
exceptions, it indicates that the STO functional circuit is normal. If the situations are
different from the expected results of the preceding steps or if "E43" is displayed, it
indicates that the STO function circuit is abnormal. For details about fault handling,
see section 8.2 Faults and solutions.
®  Fault "E40" can also be manually or automatically reset by setting P08.52.
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Fault code

VFD in fault . Response time Reset method
displayed
. No exception
Normal running displayed / /

Torque output off E40 <20ms Press |STOP/RST|.
Torque output off E41 <20ms Entire machine re-

powered on
Torque output off E42 <20ms Entire machine re-

powered on
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Appendix F Function parameter list

The function parameters of the VFD are divided into groups by function. Among the
function parameter groups, the P28 group is the analog input and output calibration group,
while the P29 group contains the factory function parameters, which are user inaccessible.
Each group includes several function codes (each function code identifies a function
parameter). A three-level menu style is applied to function codes. For example, "P08.08"
indicates the 8th function code in the P08 group. The VFD supplies the password protection
function. For detail settings, see P07.00. The parameters adopt the decimal system (0-9)
and hexadecimal system (0—F). If the hexadecimal system is adopted, all bits are mutually
independent on data during parameter editing. The symbols in the table are described as
follows:

"O" indicates that the value of the parameter can be modified when the VFD is in stopped
or running state.

"©" indicates that the value of the parameter cannot be modified when the VFD is in
running state.

"@" indicates that the value of the parameter is detected and recorded, and cannot be
modified. (When "Restore factory settings" is performed, the actual detected parameter
values or recorded values will not be restored.)

Group PO0—Basic functions

Function Name Description Default | Modify
code
Specifies a speed control mode.
Setting range: 0-2
0:SvCO
Speed control lsver
P00.00 P 2: Space voltage vector control mode 2 ©
mode P . )
Note: Before using a vector control
mode (0 or 1), enable the VFD to
perform motor parameter autotuning
first.
Specifies a channel of running
P00.01 running 9 range: 0 O
0: Keypad
commands )
1: Terminal
2: Communication
P00.02 Reserved - - -
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Function
code

Name

Description

Default

Modify

P00.03

Max. output
frequency

Specifies the max. output frequency of
the VFD, which is the basis of the
frequency setting and the acceleration
(ACC) and deceleration (DEC) speed.
Setting range: P00.04-599.00Hz

50.00Hz

P00.04

Upper limit of
running
frequency

Specifies the upper limit of the VFD
output frequency, which should be
smaller than or equal to the max.
output frequency. If the set frequency
is higher than the upper limit of the
running frequency, the upper limit of
the running frequency is used for
running.

Setting range: P00.05-P00.03 (Max.
output frequency)

50.00Hz

P00.05

Lower limit of
running
frequency

Specifies the lower limit of the VFD
output frequency. If the set frequency
is lower than the lower limit of the
running frequency, the lower limit of
the running frequency is used for
running.

Setting range: 0.00Hz-P00.04 (Upper
limit of running frequency)

# Note: Max. output frequency >
Upper limit of frequency > Lower limit
of frequency

0.00Hz

P00.06

Setting channel
of A frequency
command

P00.07

Setting channel
of B frequency
command

Specifies the frequency command
source.

Setting range: 0-8

0: Keypad digital

1Al

2: Al2

3:AI3

4: High-speed pulse HDIA
5: Simple PLC program

6: Multi-step speed running
7: PID control
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Function

code Name Description Default | Modify
8: Modbus communication
Specifies the reference object of B
Reference
obiect of B frequency command.
P00.08 ) Setting range: 0-1 0 (@]
frequency ‘
0: Max. output frequency
command
1: A frequency command
Specifies the combination mode of
A/B frequency setting source.
Setting range: 0-5
Combination [0: A
P00.09 |mode of setting |1: B 0 O
source 2: (A+B)
3:(A-B)
4: Max(A, B)
5: Min(A, B)
Setting Specifies the initial VFD frequency set
frequenc value when A and B frequency
P00.10 thro(l h tfi/e commands are set by keypad. 50.00Hz @]
ke gad Setting range: 0.00Hz-P00.03 (Max.
P output frequency)
. Specifies the ACC time of ramp Model
P00.11 ACCtime 1 |frequency. depended O
Setting range: 0.0-3600.0s P
. Specifies the DEC time of ramp Model
P00.12 DEC time 1 |frequency. depended @]
Setting range: 0.0-3600.0s P
Specifies the running direction.
. Setting range: 0-2
P00.13 Running 1,2 i in default direction 0 o
direction ) L
1: Run in reverse direction
2: Disable reverse running
Specifies the carrier frequency. A high
. carrier frequency will have an ideal
Carrier
PO0I4 frequenc current waveform, few current Model o
’ sgtting y harmonics, and small motor noise, but | depended

it will increase the switch loss, increase
VFD temperature, and impact the
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Name

Description

Default

Modify

output capacity. At the same time, the
VED current leakage and electrical
magnetic interference will increase. On
the contrary, an extremely-low a
carrier frequency may cause unstable
operation at low frequency, decrease
the torque, or even lead to oscillation.
The carrier frequency has been
properly set in the factory before the
VFD is delivered. In general, you do
not need to modify it.

The mapping between VFD models
and default carrier frequency values is
as follows:

For 380V 0.75kW and higher: 4kHz
For other models: 8kHz

Setting range: 1.0-15.0kHz

# Note: When the frequency used
exceeds the default carrier frequency,
the VFD needs to derate by 10% for
each increased of TkHz.

P00.15

Motor
parameter
autotuning

Specifies the motor autotuning
function.

Setting range: 0-3

0: No operation

1: Rotary autotuning 1

2: Static autotuning 1 (comprehensive)
3: Static autotuning 2 (Partial
autotuning)

P00.16

AVR function
selection

Specifies the VFD automatic voltage
regulation (AVR) function, which can
eliminate the impact of the bus
voltage fluctuation on the VFD output
voltage.

Setting range: 0-1

0: Disable

1: Valid during the whole procedure
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Function

before start

Setting range: 0.00-50.00s

code Name Description Default | Modify
P00.17 Reserved - - -
Specifies the function parameter
restoration.
Setting range: 0-3
0: No operation
1: Restore to default values (excluding
motor parameters)
Function 2: Clear fault records
P00.18 parameter  |3: Lock all function codes 0 (@)
restoration " Note: Restoring to default values
will delete the user password. After the
selected operation is performed, the
function code is automatically restored
to 0. When it is set to 3 (Lock all
function codes), the value of any
function code cannot be modified.
Group PO1—Start and stop control
Function Name Description Default | Modify
code
Specifies the start mode.
Setting range: 0-2
P01.00 Start mode  |0: Direct start 0 ©
1: Start after DC braking
2: Start after speed tracking (software)
Starting Specifies the initial frequency during
P01.01 frequency of |VFD start. 0.50Hz ©
direct start  [Setting range: 0.00-50.00Hz
Hold time of |Specifies the hold time of starting
P01.02 starting frequency. 0.0s (@)
frequency  |Setting range: 0.0-50.0s
Braking current Specifies the DC braking current
P01.03 before start before startup. 0.0% ©
Setting range: 0.0-100.0%
Braking time Specifies the DC braking time before
P01.04 startup. 0.00s (@)
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code

Name

Description

Default

Modify

P01.05

ACC/DEC mode

Specifies the changing mode of the
frequency during start and running.
Setting range: 0-1

0: Linear type. The output frequency
increases or decreases linearly.

1:S curve. The output frequency
increases or decreases according to
the S curve.

# Note: The S curve is generally
applied to elevators, conveyors, and
other application scenarios where
smoother start or stop is required.
When S curve mode is selected,
P01.06, P01.07, P01.27, and P01.28
need to be set accordingly.

P01.06

Time of starting
segment of
ACC S curve

Specifies the time of the starting
segment of the ACC S curve. It works
with P01.07 to determine the curvature
of the S curve.

Setting range: 0.0-50.0s

0.1s

P01.07

Time of ending
segment of
ACCS curve

Specifies the time of the ending
segment of the ACC S curve. It works
with P01.06 to determine the curvature
of the S curve.

Setting range: 0.0-50.0s

0.1s

P01.08

Stop mode

Specifies the stop mode.

Setting range: 0-1

0: Decelerate to stop. After a stop
command takes effect, the VFD lowers
output frequency based on the DEC
mode and the defined DEC time; after
the frequency drops to the stop speed
(P01.15), the VFD stops.

1: Coast to stop. After a stop
command takes effect, the VFD ceases
the output immediately, and the load
coasts to stop according to
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code Name Description Default | Modify
mechanical inertia.
Starting Specifies the starting frequency of DC
frequency of |braking for stop.
POT.09 DC braking for |Setting range: 0.00Hz—P00.03 (Max. 0.00Hz ©
stop output frequency)
Specifies the demagnetization time,
PO1I0 Demagpetmatwo that }s, the wait time before DC 0.00s o
n time braking for stop.
Setting range: 0.00-30.00s
Specifies the DC braking current for
DC braking |stop, that is, the DC braking energy. o
POLTT current for stop [Setting range: 0.0-100.0% (of the 00% ©
rated VFD output current)
Specifies the duration of DC braking.
) Setting range: 0.00-50.00s
POT.12 ﬂ?q Cet;;arks‘t”c? # Note: If the value is 0, DC braking is | 0.00s o
P invalid, and the VFD decelerates to
stop within the specified time.
FWD/REV Spgcm.es t.he transition t\men of the
X switching in FWD/REV running
P0O1.13 running o i 0.0s @]
deadzone fime switching mode specified by P01.14.
Setting range: 0.0-3600.0s
Specifies the forward/reverse running
switching mode.
FWD/REV Setting range: 0-2
P01.14 running 0: Switch at zero frequency 1 ©
switching mode |1: Switch at the starting frequency
2: Switch after the speed reaches the
stop speed with a delay
Specifies the stop speed (frequency).
POLTS | Stopspeed | iing range: 0.00-100.00Hz 050Hz | ©
Specifies the stop speed detection
POLI6 Stop speed  [mode. The VFD stops when the value 1 °

detection mode

in the selected mode is less than
PO1.15.
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Function Name Description Default | Modify
code
Setting range: 0-1
0: Detect by the set speed (unique in
space voltage vector control mode)
1: Detect by the feedback speed
Specifies the stop speed detection
POTI7 d::sgizzegie time. 000s | ©
Setting range: 0.00-100.00s
Specifies whether the terminal running
Terminal-based [command is valid at power-on.
running Setting range: 0-1
P01.18 command  |0: The terminal running command is 0 O
protection at |invalid at power-on.
power-on  [1: The terminal running command is
valid at power-on.
Specifies the run status of the VFD
Action selected |when the set frequency is below the
when running |lower limit.
frequency less |Setting range: 0x00-0x12
than frequency |Ones place: Action selection
P0O1.19 lower limit  |0: Run at the frequency lower limit 0x00 ©
(valid when  [1: Stop
frequency lower [2: Sleep
limit greater |Tens place: Stop mode
than 0) 0: Coast to stop
1: Decelerate to stop
Specifies the wake-up-from-sleep
Wake-up-from-|delay time.
PO1.20 sleep delay  [Setting range: 0.0-3600.0s (Valid only 00s ©
when the ones place of P01.19 is 2.)
Specifies whether the VFD
automatically runs after re-power on.
Setting range: 0-1
Restart after |0: Disable
POT.21 power off  |1: Enable. If the restart condition is 0 ©
met, the VFD will run automatically
after waiting the time defined by
P01.22.
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Function Name Description Default | Modify
code
Specifies the wait time before the
Wait time for |automatic running of the VFD that is
PO1.22 restart after |re- powered on. 1.0s @]
power-off  |Setting range: 0.0-3600.0s (valid only
when P01.21 = 1)
P01.23 Start delay  |Setting range: 0.0-600.0s 0.0s O
pot24 | 1P SPeed Ic iing range: 0.0-600.0s 0.0s o
delay
Setting range: 0-2
0: Output without voltage
PO1.25 (?uptgz;f;chgi 1: Output with voltage 0 o
2: Output with the DC braking current
for stop
P01.26 DEC time for Setting range: 0.0-60.0s 2.0s O
emergency stop
Time of starting
P01.27 segment of | Setting range: 0.0-50.0s 0.1s (@)
DEC S curve
Time of ending
P01.28 segment of  |Setting range: 0.0-50.0s 0.1s (@)
DEC S curve
Short-circuit  [Setting range: 0.0-150.0% (of the o
PO1.29 braking current |rated VFD output current) 00% ©
When the VFD starts in direct start
Hold time of |mode (P01.00 = 0), set P01.30 to a
P01.30 short-circuit ~ [non-zero value to enter short-circuit 0.00s O
braking for start|braking.
Setting range: 0.00-50.00s
During stop, if the running frequency
of VFD is lower than the starting
Hold time of frequency of brake for stop (P01.09),
.~ |set P01.31to a non-zero value to enter
P01.31 short-circuit - ; 0.00s @]
braking for stop short-circuit braklpg fgr stopf and then
carry out DC braking in the time
specified by P01.12. (See descriptions
for P01.09-P01.12.)
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Function Name Description Default | Modify
code
Setting range: 0.00-50.00s
Pre-exciting
P01.32 time for Setting range: 0.000-10.000s 0.300s @]
Jjogging
Starting
PO133 freguency of |Setting range: 0.00Hz—P00.03 (Max. 0.00Hz o
braking for stop |output frequency)
in jogging
P01.34 Sleep delay  |Setting range: 0-3600.0s 0.0s O
Setting range: 0x000-0x112
Ones place: Speed tracking method
selection
0: Track according to stop frequency
1: Track according to rated frequency
2: Track according to max. frequency
Tens place: Tracking direction
. 0: Single (set) direction
P01.35 Speed tracking 1 Duagl (forward and reverse) 0x000 O
method -
directions
Hundreds place: Tracking current limit
(sending no wave when the value
exceeded)
0: 20% (relative to the larger of VFD
current and motor current)
1:10% (relative to the larger of VFD
current and motor current)
Setting range: 010000
Quetsn ATt e
P01.36 selection for X ) 300 @]
) tracking speed but an excessively
speed tracking ) )
great value may result in unreliable
speed tracking performance.
Speed tracking
P01.37 weakening  |Setting range: 0-50 10 @]
coefficient




Group P02—Parameters of motor 1

Function L .
code Name Description Default | Modify
Setting range: 0-1
P02.00 | Type of motor 1{0: Asynchronous motor (AM) 0 ©
1: Synchronous motor (SM)
Rated power of ) _ Model
P02.01 AM 1 Setting range: 0.1-3000.0kW depended ©
Rated ) )
P02.02 frequency of Setting range: 0.01Hz-P00.03 (Max. 50.00Hz o
output frequency)
AM 1
Rated speed of ) _ Model
P02.03 AM 1 Setting range: 1-60000rpm depended (@)
Rated voltage ) ) Model
P02.04 of AM 1 Setting range: 0-1200V depended ©
Rated current . . Model
P02.05 of AM 1 Setting range: 0.08-600.00A depended (@)
Stator
. . Model
P02.06 resistance of |Setting range: 0.001-65.535Q O
depended
AM 1
Rotor resistance . ) Model
P02.07 of AM 1 Setting range: 0.001-65.535Q depended O
. Leakage , Model
P02.08 | inductance of |Setting range: 0.1-6553.5mH @]
depended
AM 1
Mutual
. . Model
P02.09 | inductance of |Setting range: 0.1-6553.5mH @]
depended
AM 1
No-load current . ) Model
P02.10 of AM 1 Setting range: 0.01-655.35A depended O
Magnetic
saturation . 00 5 5
Po2.11 coefficient 1 of Setting range: 0.0-100.0% 80.0% @]
iron core of AM




Function Name Description Default | Modify
code
1
Magnetic
saturation
P02.12 | coefficient 2 of |Setting range: 0.0-100.0% 68.0% O
iron core of AM
1
Magnetic
saturation
P02.13 | coefficient 3 of |Setting range: 0.0-100.0% 57.0% O
iron core of AM
1
Magnetic
saturation
P02.14 | coefficient 4 of |Setting range: 0.0-100.0% 40.0% O
iron core of AM
1
Rated power of ) . Model
P02.15 M1 Setting range: 0.1-3000.0kW depended ©
Rated * Ietting range: 0.01Hz-P00.03 (Max
P02.16 frequency of g range. 9. - ’ 50.00Hz @]
output frequency)
SM1
Number of pole ) .
P02.17 pairs of M 1 Setting range: 1-128 2 (@)
Rated voltage ) ) Model
P02.18 of SM 1 Setting range: 0-1200V depended (@)
Rated current ) . Model
P02.19 of SM 1 Setting range: 0.08-600.00A depended (@)
Stator Model
P02.20 resistance of |Setting range: 0.001-65.535Q O
depended
SM 1
Direct-axis
. . Model
P02.21 inductance of |Setting range: 0.01-655.35mH @]
depended
SM1
Quadrature-axis ) . Model
P02.22 inductance of Setting range: 0.01-655.35mH depended @]
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Function Name Description Default | Modify
code
SM 1
Counter-emf
P02.23 | constant of SM |Setting range: 0-10000 300 @]
1
P02.24 po‘si'it;' sflseM ,|setting range: 0x0000-0xFFFF 0x0000 | @
Po225 | '9ENUMCAUON \ooriing range: 0-50% 10% °
current of SM 1
Setting range: 0-2
0: No protection
1: Common motor (with low-speed
compensation) As the cooling effect of
a common motor is degraded at low
speed running, the corresponding
electronic thermal protection value
Overload needs to bg ad)ust.ed properly, the low
) compensation indicates lowering the
P02.26 protgcﬂon overload protection threshold of the 2 ©
selection of X .
motor 1 motor whose running frequency is
lower than 30Hz.
2: Frequency-variable motor (without
low-speed compensation) The heat
dissipation function for a variable-
frequency motor is not impacted by
the rotation speed, and therefore it is
not necessary to adjust the protection
value at low speed running.
Specifies the motor overload
protection coefficient. A small motor
overload protection coefficient
Overload indicates a great overload
P02.27 protection multiplication (M). 100.0% o
coefficient of [When M=116%, protection is
motor 1 performed after motor overload lasts
for 1 hour; when M=150%, protection
is performed after motor overload
lasts for 12 minutes; when M=180%,
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Function Name Description Default | Modify
code
protection is performed after motor
overload lasts for 5 minutes; when
M=200%, protection is performed
after motor overload lasts for 60
seconds; and when M2400%,
protection is performed immediately.
Setting range: 20.0%-150.0%
Power display [Used to adjust the power display value
calibration  [of motor 1. However, it does not affect
P02.28 coefficient of [the control performance of the VFD. 100 ©
motor 1 Setting range: 0.00-3.00
Setting range: 0-1
Parameter 0: Display by motor type. In this mode,
P02.29 display of only parameters .related to the present 0 o
motor 1 motor type are displayed.
1: Display all. In this mode, all the
motor parameters are displayed.
P02.30 Sy;fenTo'tnga Setting range: 0.000-30.000kg-m? Sgogg o
Motor Setting range: 0-1
po231 | PArAMEEr 4 bl 0 o
model
- 1: Enable
calculation
Setting range: 0.00-1.00
Power factor of For AMs, before setting P02.31 to the
P02.32 AM 1 enabling option, set P02.32 according 0.85 @]
to the motor nameplate; otherwise,
the calculation may have deviation.
High word of
P02.33 | rated speed of |Setting range: 0-30(10kRPM) 0 ©
AM 1
Iron core
P0234 | ST lsetting range: 0.0-2000% 1250% | O
AM 1
P02.35 Iron core Setting range: 0.0-200.0% 125.0% O
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Modify

saturation
coefficient 2 of
AM 1

P02.36

Mutual
inductance
saturation
coefficient 1

Setting range: 0.0-200.0%

88.0%

P02.37

Mutual
inductance
saturation
coefficient 2

Setting range: 0.0-200.0%

88.0%

P02.38

Mutual
inductance flux
weakening
coefficient 1

Setting range: 0.0-200.0%

112.5%

P02.39

Mutual
inductance flux
weakening
coefficient 2

Setting range: 0.0-200.0%

117.6%

P02.40

Mutual
inductance flux
weakening
coefficient 3

Setting range: 0.0-200.0%

122.8%

P02.41

Mutual
inductance flux
weakening
coefficient 4

Setting range: 0.0-200.0%

125.0%

Group P03—Vector control

| of motor 1

Function
code

Name

Description

Default

Modify

P03.00

Speed-loop
proportional
gainl

Setting range: 0.0-200.0
£ Note: Applicable only to vector
control mode.

20.0

P03.01

Speed-loop
integral time 1

Setting range: 0.000-10.000s

# Note: Applicable only to vector

0.200s
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Function Name Description Default | Modify
code
control mode.
Low-point  |Setting range: 0.00Hz-P03.05
P03.02 | frequency for # Note: Applicable only to vector 5.00Hz @]
switching control mode.
Speed-loop  [Setting range: 0.0-200.0
P03.03 proportional £ Note: Applicable only to vector 20.0 (@]
gain 2 control mode.
Speed-loop Setting range:. 0.000-10.000s
P03.04 | . . £ Note: Applicable only to vector 0.200s @]
integral time 2
control mode.
High-point Setting range: P03.02-P00.03 (Max.
P03.05 | frequency for L}J;\Tur frequeﬁcy) 10.00Hz O
switching " Note: Applicable only to vector
control mode.
P0306 | “PEAIOP 5 g (cormesponding to 0-2/10ms) 0 o
output filter
Slip compensation coefficient is used
Electromotive |to adjust the slip frequency of the
slip vector control and improve the speed
P03.07 | compensation |control accuracy of the system. 100% O
coefficient of |Adjusting the parameter properly can
vector control [control the speed steady-state error.
Setting range: 50-200%
Slip compensation coefficient is used
Power- to adjust the slip frequency of the
generation slip |vector control and improve the speed
P03.08 | compensation |control accuracy of the system. 100% O
coefficient of |Adjusting the parameter properly can
vector control |control the speed steady-state error.
Setting range: 50-200%
P03.09 Reserved - - -
;etting range: 0-2000
Current-loop |#-Note:
PO3.10 band width (@ P03.10 is a current loop PI 400 ©
regulation parameter. It impacts
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Description

Default

Modify

the dynamic response speed and
control accuracy of the system.
Generally, you do not need to
modify it.

® Applicable to SVC 0 (P00.00 = 0)
and SVC 1 (P00.00 = 1).

PO3.11

Torque setting
method

Setting range: 0-7

0-1: Keypad (P03.12)

2: Al

3:AIR

4: AI3

5: Pulse frequency HDIA

6: Multi-step torque

7: Modbus communication

£ Note: For AMs, 100% corresponds
to the motor rated torque current
(when the value 0 or 1is selected) and
100% corresponds to triple the motor
rated torque current (when the value
from 2 to 7 is selected). For SMs, 100%
corresponds to the motor rated
current (when the value 0 or 1is
selected) and 100% corresponds to
triple the motor rated current (when
the value from 2 to 7 is selected).

P03.12

t

Torque set
hrough keypad

Setting range: -300.0%-300.0% (of
the motor rated current)
£ Note:
For AMs, 100% corresponds to the
motor rated torque current.
For SMs, 100% corresponds to the
motor rated current.

20.0%

P03.13

Torque
reference filter
time

Setting range: 0.000-10.000s

0.010s

P03.14

Setting source
of forward

Setting range: 0-6
0: Keypad (P03.16)
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code
rotation |1: Al1
frequency [2: AI2
upper limit [3: AI3
in torque |4: Pulse frequency HDIA
control |5: Multi-step setting
6: Modbus communication
# Note: 100% corresponds to the
max. frequency.
Setting range: 0-6
0: Keypad (P03.17)
Setting source |1: Al
of reverse  [2: Al2
rotation 3:AIB
PO3.15 frequency |4 Pulse frequency HDIA 0 ©
upper limit in [5: Multi-step setting
torque control [6: Modbus communication
# Note: 100% corresponds to the
max. frequency.
Forward " -
rotation Specifies the frequency limit when
frequency P03'.14 =0 )
P0316 | upper limit set Setting range: 0.00Hz-P00.03 (Max. 50.00Hz o
through keypad olutput frequency)
- ~Note: 100% corresponds to the
In torque max. frequency
control ) )
Ei\;iiii Specifies the frequency limit when
frequency P03'.15 =0 )
P0317 | upper limit set Setting range: 0.00Hz—P00.03 (Max. 50.00Hz o
through keypad c;ltput frequency)
- " Note: 100% corresponds to the
in torque
max. frequency.
control
Setting source |[Setting range: 0-5
of 0: Keypad (P03.20)
P03.18 | electromotive |1: All 0 @]
torque upper |2: Al2
limit 3: A3
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Description

Default
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4: Pulse frequency HDIA

5: Modbus communication

# Note:

® For AMs, 100% corresponds to the
motor rated torque current (when
the value 0 is selected) and 100%
corresponds to triple the motor
rated torque current (when the
value from 1to 5 is selected).

® For SMs, 100% corresponds to the
motor rated current (when the
value 0 or 1is selected) and 100%
corresponds to triple the motor
rated current (when the value from
2 to 5is selected).

P03.19

Setting source
of braking
torque upper
limit

Setting range: 0-5

0: Keypad (P03.21)

1Al

2: AI2

3:AI3

4: Pulse frequency HDIA

5: Modbus communication

# Note:

® For AMs, 100% corresponds to the
motor rated torque current (when
the value 0 is selected) and 100%
corresponds to triple the motor
rated torque current (when the
value from 1to 5 is selected).

® For SMs, 100% corresponds to the
motor rated current (when the
value 0 or 1is selected) and 100%
corresponds to triple the motor
rated current (when the value from
2 to 5 is selected).

P03.20

Electromotive
torque upper
limit set

Specifies the torque limit when P03.18
=0.
Setting range: 0.0-300.0% (For AMs,

180.0%
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Function Name Description Default | Modify
code
through keypad [100% corresponds to the motor rated
torque current; for SMs, 100%
corresponds to the motor rated
current.)
Specifies the torque limit when P03.19
=0.
Braking torque [Setting range: 0.0-300.0% (For AMs,
P03.21 | upper limit set |100% corresponds to the motor rated 180.0% O
through keypad [torque current; for SMs, 100%
corresponds to the motor rated
current.)
c\évee;itie:r:?ign Used when the AM is in flux-
P03.22 constant power weakening control. 100.0% O
Setting range: 0.0-200.0%
zone
Lowest
weakening
P03.23 point in Setting range: 5%-100% 5% O
constant power
zone
Specifies the max. VFD output voltage,
Max. voltage which is a percentage of the motor
P03.24 limit rated voltage. Set the value according | 100.0% @]
to onsite conditions.
Setting range: 0.0-120.0%
Specifies the pre-exciting time. Pre-
exciting is performed for the motor
Pre-exciting \/f/hen. the.\/FD s.tar-ts up. A magnetic
P03.25 time field is built up inside the motor to 0.300s O
improve the torque performance
during the start process.
Setting range: 0.000-10.000s
Flux-weakening
P03.26 proportional |Setting range: 0-8000 1000 O
gain
P03.27 Speed Qisplay Setti.ng range: 0-1 0 o
selectionin _|0: Display the actual value




Function Name Description Default | Modify
code
vector control |1: Display the set value
Static friction
P03.28 | compensation |Setting range: 0.0-100.0% 0.0% @]
coefficient
Corresponding
P03.29 |frequency point |Setting range: 0.50-P03.31 1.00Hz (@]
of static friction
High speed
P0330 | MM setiing range: 0.0-1000% 00% | ©
compensation
coefficient
Corresponding
P03.31 frgquency of |Setting range: P03.29-P00.03 (Max. 50,004z o
high speed |output frequency)
friction torque
. Setting range: 0-1
po33p |Enabling torquel, o ble 0 o
control
1: Enable
P0333 | P WeaKENNT | oriing range: 0.0-300.0% 300% | O
integral gain
P03.34 Reserved - - -
Setting range: 0x0000-0x1111
Ones place: Torque command
selection
0: Torque reference
1: Torque current reference
Control mode |Tens place: Reserved
P03.35 optimization |0: Reserved 0x0000 O
selection 1: Reserved
Hundreds place: indicates whether to
enable speed-loop integral separation
0: Disable
1: Enable
Thousands place: Reserved
P03.36 difsfgf::t:ﬁ;pa)m Setting range: 0.00-10.00s 000s | O




Function Name Description Default | Modify
code
PP%ZZ; Reserved - - -
SM max. flux
P03.45 weakening  [Setting range: 0.0-200.0% 100.0% ©
current
P03.46 Reserved - - -
Bus voltage
P03.47 delay Setting range: 0-60000 0 O
compensation
P;) 534681_ Reserved - - -
Group P04—V/F control
Function Name Description Default | Modify
code
Specifies the V/F curve of motor 1to
meet the needs of different loads.
Setting range: 0-5
0: Straight-line V/F curve, applicable to
constant torque loads
1: Multi-point V/F curve
2: Torque-down V/F curve (power of
13)
3: Torque-down V/F curve (power of
V/F curve 1.7)
P04.00 setting of  |4: Torque-down V/F curve (power of 0 ©
motor 1 2.0)
Curves 2 — 4 are applicable to the
torque loads such as fans and water
pumps. You can adjust according to
the characteristics of the loads to
achieve best performance.
5: Customized V/F (V/F separation); in
this mode, V can be separated from F,
and F can be adjusted through the
frequency setting channel specified by
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Function Name Description Default | Modify
code
P00.06 or the voltage setting channel
specified by P04.27 to change the
characteristics of the curve.
Setting range: 0.0%-10.0% (of the
Torque boost |rated voltage of motor 1)
PO4.01 ofqmotor 1 |£Note: W?wen the value is set to 0.0%, 00% ©
the VFD uses automatic torque boost.
POA.02 TO!SEE;Z?Q Setting range: 0.0%-50.0% (of the 20.0% o
rated frequency of motor 1)
motor 1
When P04.00 = 1 (multi-dot V/F
curve), you can set the V/F curve
through P04.03-P04.08.
V/F frequency |Setting range: 0.00Hz—-P04.05
P04.03 point 1 of # Note: V1 <V2 < V3, f1<f2<f3 Too 0.00Hz O
motor 1 high voltage for low frequency will
cause motor overheat or damage and
cause VFD overcurrent stall or
overcurrent protection.
H . 0/ _- 0,
P04.04 prig]tt;r ?f £ Note: Refer to the description for 0.0% ©
P04.03.
V/F frequency |Setting range: P04.03-P04.07
P04.05 point 2 of # Note: Refer to the description for 0.00Hz @]
motor 1 P04.03.
H . 0o/ _- 0,
1 10y
P04.06 p:]‘gttozr ?f # Note: Refer to the description for 00% ©
P04.03.
Setting range: P04.05-P02.02 (Rated
V/F frequency |frequency of AM 1) or P04.05- P02.16
P04.07 point 3 of  |(Rated frequency of SM 1) 0.00Hz O
motor 1 # Note: Refer to the description for
P04.03.
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Function Name Description Default | Modify
code
1 . O/ __° 0/
hrotoge [0 e L TO e
1 10y
PO4.08 p;‘gttosr ?f # Note: Refer to the description for 00% ©
P04.03.
Used to compensate for the motor
rotating speed change caused by load
V/F slip change in the space voltage vector
P04.09 | compensation |mode, and thus improve the rigidity of | 100.0% O
gain of motor 1 |the mechanical characteristics of the
motor.
Setting range: 0.0-200.0%
Low-frequency |In space voltage vector control mode,
P00 oscillation  [the motor, especiglly the large-power 10 o
control factor |motor, may experience current
of motor 1 |oscillation at certain frequencies, which
High-frequency may cause unstable motor running, or
- even VFD overcurrent. You can adjust
Po4.m oscillation the two function parameters properly 10 @]
control factor L
of motor 1 to e!lmlnate such phenomenon.
Setting range: 0-100
Oscillation
control Setting range: 0.00Hz-P00.03 (Max.
po4.12 threshold of |output frequency) 30.00Hz ©
motor 1
F;%T;g Reserved - - -
Setting range: 0-7
0: Keypad (determined by P04.28)
1 AN
2: Al
. [30AIB
P04.27 Vo‘tafe Seﬁt'”g 4 HDIA 0 o
channe 5: Multi-step speed running (The
setting is determined by related
parameters in group P10.)
6: PID
7: Modbus communication
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Fucr:)c‘:l‘:n Name Description Default | Modify
The function code is the voltage digital
P0428 Voltage set [setting when “kgypad“ is selected as 100.0% o
through keypad|the voltage setting channel.
Setting range: 0.0%-100.0%
Voltage increase time means the time
Voltage ngeded for the VFD to accelerate from
P04.29 | . ) min. output voltage to the max. output 5.0s @]
increase time
frequency.
Setting range: 0.0-3600.0s
Voltage decrease time means the time
Voltage needed for the VFD to deceleratg from
P04.30 ) the max. output frequency to min. 5.0s O
decrease time
output voltage.
Setting range: 0.0-3600.0s
Specifies the upper limit of output
Max. output  [voltage.
PO4.31 voltage Setting range: P04.32-100.0% (of the 100.0% ©
motor rated voltage)
Specifies the lower limit of output
Min. output  [voltage.
po4.32 voltage Setting range: 0.0%-P04.31 (of the 00% ©
motor rated voltage)
Weakening
poa3y | Cosfficlentin 1y 439 1.00 o
constant power
zone
When the SM V/F control mode is
enabled, the function code is used to
) set the reactive current of the motor
Pull-in current 1 )
P04.34 in SM V/F when the output frequer-wgy is lower 20.0% o
control than the frequency specified by
P04.36.
Setting range: -100.0%-100.0% (of the
motor rated current)
Pull-in current {When the SM V/F control mode is
P04.35 2in SMV/F |enabled, the function code is used to 10.0% O
control set the reactive current of the motor
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Function Name Description Default | Modify
code
when the output frequency is greater
than the frequency specified by
P04.36.
Setting range: -100.0%-100.0% (of the
motor rated current)
When the SM VF control mode is
Frequency |enabled, the function code is used to
threshold for |set the frequency threshold for the
P04.36 | pull-in current |switching between pull-in current 1 20.0% O
switching in SM|and pull-in current 2.
V/F control |Setting range: 0.0%-200.0% (of the
motor rated frequency).
currReer}watht\I;es}ed— When the SM VF gontrol mgde is
loop enabled, the fu‘nctlon cod‘e.ls used to
P04.37 ) set the proportional coefficient of 50 O
proportional .
... |reactive current closed-loop control.
coefficient in Setting range: 0-3000
SM V/F control )
Reactive When the SM VF control mode is
current closed- |enabled, the function code is used to
P04.38 loop integral |set the integral coefficient of reactive 30 O
time in SM V/F |current closed-loop control.
control Setting range: 0-3000
Ppoot%:; Reserved |- - -
Group PO5—Input terminal functions
Fucr:;:)n Name Description Default | Modify
Setting range: 0-1
P05.00 | HDIinput type |0: HDIA is high-speed pulse input 0 ©
1: HDIA is digital input
STfunction  [Setting range: 0-95
Pos.01 selection 0: No function ! ©
P05.02 S2 func.tion 1: Run forward 4 o
selection 2: Run reversely




Function
code

Name

Description

Default

Modify

P05.03

S3 function
selection

P05.04

S4 function
selection

P05.05

S5 function
selection

P05.06

S6 function
selection

P05.07

S7 function
selection

P05.08

S8 function
selection

P05.09

Function of
HDIA

3: Three-wire running control

4: Jog forward

5: Jog reversely

6: Coast to stop

7: Reset faults

8: Pause running

9: External fault input

10: Increase frequency setting (UP)
11: Decrease frequency setting
(DOWN)

12: Clear the frequency
increase/decrease setting

13: Switch between A setting and B
setting

14: Switch between combination
setting and A setting

15: Switch between combination
setting and B setting

16: Multi-step speed terminal 1

17: Multi-step speed terminal 2

18: Multi-step speed terminal 3

19: Multi-step speed terminal 4
20: Pause multi-step speed running
21: ACC/DEC time selection 1

22: ACC/DEC time selection 2

23: Simple PLC stop reset

24: Pause simple PLC

25: Pause PID control

26: Pause wobbling frequency

27: Reset wobbling frequency

28: Counter reset

29: Switch between speed control and
torque control

30: Disable ACC/DEC

31: Trigger the counter

32: Reserved

33: Clear the frequency
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Function
code

Name

Description

Default

Modify

increase/decrease setting temporarily
34: DC braking

35: Motor switchover terminal

36: Switch the running command
channel to keypad

37: Switch the running command
channel to terminal

38: Switch the running command
channel to communication

39: Pre-exciting command

40: Clear electricity consumption

41: Keep electricity consumption

42: Switch the setting source of
braking torque upper limit to keypad
43-55: Reserved

56: Emergency stop

57-60: Reserved

61: Switch PID polarities

62-95: Reserved

# Note: Terminals S5-S8 are virtual
terminals, of which the enabling is
specified by P05.12. After a virtual
terminal is enabled, the terminal status
can be changed only in
communication mode. The
communication address is 0x200A.

P05.10

Input terminal

polarity
selection

Specifies input terminal polarity.
When a bit is 0, the input terminal is
positive.

When a bit is 1, the input terminal is
negative.

Setting range: 0x000-0x1FF

0x000




Function
code

Name

Description

Default

Modify

PO5.11

Digital filter
time

Specifies the sampling filter time of
the S1-S8 and HDIA terminals. In
strong interference cases, increase the
value to avoid maloperation.

Setting range: 0.000-1.000s

0.010s

P05.12

Virtual terminal
setting

Setting range: 0x00-0x3F (0: disable, 1:
enable)

Bit 0: S1 virtual terminal

Bit 1: S2 virtual terminal

Bit 2: S3 virtual terminal

Bit 3: S4 virtual terminal

Bit 4: S5 virtual terminal

Bit 5: S6 virtual terminal

Bit 6: S7 virtual terminal

Bit 7: S8 virtual terminal

Bit 8: HDIA virtual terminal

# Note: After a virtual terminal is
enabled, the terminal status can be
changed only in communication
mode. The communication address is
0x200A.

0x00

P05.13

Terminal
control mode

Specifies the terminal control mode.
Setting range: 0-3

0: Two-wire control mode 1

1: Two-wire control mode 2

2: Three-wire control mode 1

3: Three-wire control mode 2

P05.14

S1 switch-on
delay

P05.15

S1 switch-off
delay

P05.16

S2 switch-on
delay

P05.17

S2 switch-off
delay

P05.18

S3 switch-on

Used to specify the delay time
corresponding to the electrical level
change when a programmable input
terminal switches on or switches off.
Setting range: 0.000-50.000s

# Note: Terminals S5-S8 are virtual
terminals, of which the enabling is
specified by P05.12. After a virtual
terminal is enabled, the terminal status

0.000s

0.000s

0.000s

0.000s

0.000s




Function Name Description Default | Modify
code
delay can be changed only in
S3 switch-off |communication mode. The
POS19 delay communication address is 0x200A. 0.000s ©
pos20 | >4 switch-on 0000s | O
delay
pos.21 | S4switch-off 0000s | O
delay
pos.22 | S5 switch-on 0000s | ©
delay
pos.23 | SO switch-off 0000s | ©
delay
pos.24 | 6 sWitch-on 0000s | ©
delay
pos.25 | S6switch-off 0000s | ©
delay
pos.26 | S7switch-on 0000s | ©
delay
pos27 | 7 switch-off 0000s | ©
delay
PO5.28 S8 switch-on 0.000s o
delay
P05.29 S8 switch-off 0.000s o
delay
POS5.30 HDIA switch-on 0.000s o
delay
P05 31 HDIA switch-off 0.000s o
delay
P05.32 | AlTlower limit |Used to define the relationship| 0.00V @)
Corresponding |between the analog input voltage and
P05.33 | setting of Al1 [its corresponding setting. When the| 0.0% O
lower limit _ |analog input voltage exceeds the range
P05.34 | AlT upper limit |from the upper limit to the lower limit,| 10.00V O
Corresponding |the upper limit or lower limit is used.
P05.35 setting of Al |When the analog input is current input,|  100.0% @)
upper limit  [0mA-20mA current corresponds to
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Fucr;cdt:)n Name Description Default | Modify
AlTinput filter |0V-10V voltage.
P05.36 time In different applications, 100.0% of the 0030s ©
P05.37 | AI2 lower limit |analog setting corresponds to different| ~ 0.00V ]
Corresponding nominal values. See the descriptions of
P05.38 setting of Al2 |each application section for details. See 0.0% @)
lower limit  [section 6.9.2.1 Analog input.
P05.39 | A2 upper limit | #Note: 10.00V O
Corresponding |®  All: supports input of 0-10V,
PO5.40 | setting of Al2 corresponding to 0-20mA 1000% | O
upper limit  |®  Al2: supports input of 0-10V, not
- 1 allowing current input
Pos41 | A |rt1i;?:é fter ®  AI3: potentiometer, not allowing | 0.030s O
P0S.42 | A13 lower limit | currentinput 0ov | ©
Corresponding The mapping between function codes
P05.43 | setting of A3 and setting ranges are as follows: 0.0% o
lower imit | P05-32: 0.00V-P05.34
PO544 | A3 upper limit | P03 ~300.0%-300.0% 100V | O
. o P B ‘0. 8 (] 0,
PO5.45 Sit;'ggrc‘mf P05.36: 0.000s—10.000s 1000% O
- ——P05.37: 0.00V-P05.39
pos4g | A3 InPutfiter 1o05 38 300.0%-300.0% 0030s | O
time P05.39: P05.37-10.00V
DA 1p0s5.40: -300.0%-300.0%
P05.47 freque.nc.y PO5.41: 0.0005-10.000s 0.000kHz O
lower limit _{p05 42: 0.00v-P05.44
Corresponding |pos 43: -300.0%-300.0%
pos.ag | Setting of HDIA 1pos 44: pos 42-10.00v 0.0% o
frequency 1pos 45: -300.0%-300.0%
lower limit _|po5 46: 0.000s-10.000
HDIA P05 47: 0.000kHz-P05.49 50.000
P0549 | frequency |pgs 48: -300.0%-300.0% KHz O
upper limit__|pos 49: P05.47-50.000kHz
Corresponding  |pos 50: -300.0%-300.0%
pos.so | Setting of HDIA 1pos 51:0.000s-10.000s 100.0% o
upper limit
frequency
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Function Name Description Default | Modify
code
HDIA
P05.51 |frequency input 0.030s O
filter time
Setting range: 0-1
0: Voltage
Allinput signal |1: Current
PoS.52 type £ Note: When the switch of All is 0 ©
turned to "V", set the value to 0;
otherwise, set the value to 1.
Setting range: 0-1
AB3 input signal 0: Local potentiometer .
1: External keypad potentiometer
P05.53 source ) ; 0 (¢}
) " Note: For details, see the analog
selection ) T
potentiometer description in the
keypad operation section.
Sterminal |0
P05.54 inbut mode 0: NPN 0 @]
P 1: PNP
Group P06—Output terminal functions
Function s .
code Name Description Default | Modify
P06.00 Reserved - - -
Y1output |Setting range: 0-63
PO6.01 selection 0: Disable 0 O
P06.02 Reserved |1 Running - R
ROToutput  |2: Running forward
P06.03 selection 3: Running reversely 1 O
4: Jogging
5: VFD in fault
RO2 output |6: Frequency level detection FDT1
P06.04 selection 7: Frequency level detection FDT2 > o
8: Frequency reached
9: Running in zero speed




Function
code

Name

Description

Default

Modify

10: Frequency upper limit reached
11: Frequency lower limit reached
12: Ready for running

13: Pre-exciting

14: Overload pre-alarm

15: Underload pre-alarm

16: Simple PLC stage completed
17: Simple PLC cycle completed
18: Set counting value reached

19: Designated counting value reached
20: External fault is valid

21: Reserved

22: Running time reached

23: MODBUS communication virtual
terminal output

24-25: Reserved

26: DC bus voltage established
27-28: Reserved

29: STO action

30-36: Reserved

37: Any frequency reached
38-63: Reserved

P06.05

Output

terminal
polarity
selection

Specifies output terminal polarity.
Setting range: 0x00-0xO0F

Bit0: Y1

Bit1: Reserved

Bit 2: RO1

Bit 3: RO2

0x00

P06.06

Y1 switch-on
delay

Specifies the delay time corresponding
to the electrical level change when a
programmable output terminal
switches on or switches off.

Setting range: 0.000-50.000s

0.000s

P06.07

Y1 switch-off
delay

Specifies the delay time corresponding
to the electrical level change when a
programmable output terminal
switches on or switches off.

0.000s
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Function
code

Name

Description

Default

Modify

Setting range: 0.000-50.000s

P06.08-
P06.09

Reserved

P06.10

RO1 switch-on
delay

Specifies the delay time corresponding
to the electrical level change when a
programmable output terminal
switches on or switches off.

Setting range: 0.000-50.000s

0.000s

P06.11

RO1 switch-off
delay

Specifies the delay time corresponding
to the electrical level change when a
programmable output terminal
switches on or switches off.

Setting range: 0.000-50.000s

0.000s

P06.12

RO2 switch-on
delay

Specifies the delay time corresponding
to the electrical level change when a
programmable output terminal
switches on or switches off.

Setting range: 0.000-50.000s

0.000s

P06.13

RO2 switch-off
delay

Specifies the delay time corresponding
to the electrical level change when a
programmable output terminal
switches on or switches off.

Setting range: 0.000-50.000s

0.000s

P06.14

AO1 output
selection

P06.15

Reserved

P06.16

Reserved

Setting range: 0-63

0: Running frequency (100%
corresponds to max. output
frequency)

1: Set frequency (100% corresponds to
max. output frequency)

2: Ramp reference frequency (100%
corresponds to max. output
frequency)

3: Rotational speed (100% corresponds
to the speed corresponding to the
max. output frequency)




Function
code

Name

Description

Default

Modify

4: Output current (100% corresponds
to twice the VFD rated current)

5: Output current (100% corresponds
to twice the motor rated current)

6: Output voltage (100% corresponds
to 1.5 times the VFD rated voltage)

7: Output power (100% corresponds to
twice the motor rated power)

8: Set torque (100% corresponds to
twice the motor rated torque)

9: Output torque (Absolute value,
100% corresponds to twice the motor
rated torque)

10: AlT input (0-10V/0-20mA)

11: A2 input (0-10V)

12: Al3 input (0-10V)

13: HDIA input (0.00-50.00kHz)

14: Value 1 set through Modbus
communication (0-1000)

15: Value 2 set through Modbus
communication (0-1000)

16-21: Reserved

22: Torque current (100% corresponds
to triple the motor rated current)

23: Exciting current (100% corresponds
to triple the motor rated current)

24: Set frequency (bipolar)

25: Ramp reference frequency
(bipolar)

26: Rotational speed (bipolar)

27-29: Reserved

30: Rotational speed (100%
corresponds to twice the motor rated
synchronous speed)

31: Output torque (100% corresponds
to twice the motor rated torque)
32-63: Reserved




Fucr;cdt:)n Name Description Default | Modify
PO6.17 AO1 oqugt Used to define the relationship 0.0% o
lower limit  [between the output value and analog
output. When the output value
ACT OUtplljt exceeds the allowed range, the output
P06.18 correspondmg uses the lower limit or upper limit. 0.00v O
to lower fimit When the analog output is current
output, TmA equals 0.5V.
P06.19 ﬁg;;ﬁltrr:ljtt In different cases, the corresponding 100.0% O
AOT output analog output of 100% of the output
P06.20 | corresponding |Value is different. 1000V | O
to upper limit In different application scenarios, the
analog output corresponding to 100%
of the output value varies.
Setting range: -300.0%-P06.19
Setting range: 0.00-10.00V
Setting range: P06.17-300.0%
AOT1 output  |Setting range: 0.00-10.00V
Po6.21 filter time | Setting range: 0.000-10.000s 0.000s ©
PP0066?322_ Reserved - - -
The "Any frequency reached" signal is
output when the ramp reference
Detection value |frequency is greater than the value
P06.33 | for frequency |specified by P06.33 and this situation 1.00Hz @]
being reached |lasts the time specified by P06.34.
Setting range: 0.00Hz-P00.03 (Max.
output frequency)
Frequency
P06.34 reaching Setting range: 0-3600.0s 0.5s O
detection time




Group PO7—Human-machine interface

Function
code

Name

Description

Default

Modify

P07.00

User password

The user password protection function
is not enabled by default (that is, the
default value is 0). If it is set to any
non-zero value, the password
protection function is enabled. After
you exit the function code editing
interface, the password takes effect
within 1 minute. When you press the
key, *0.0.0.0.0" is displayed.
You need to enter the correct user
password to enter the function code
editing interface.

When you set the value to 00000, the
user password you have set is cleared,
and the user password protection

function is disabled.
Setting range: 0-65535

P07.01

Parameter copy

Setting range: 0-4

0: No operation

1: Upload parameters to the keypad
2: Download all parameters (including
motor parameters)

3: Download non-motor parameters
4: Download motor parameters

# Note: The parameter copying
function is available only for the
external parameter copying keypad,
excluding the local LED film keypad
and external common keyboard.
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Function Name Description Default | Modify
code
Setting range: 0x00-0x26
Ones place: Function selection of
PRO/JOG| (pressed long)
0: No function
1. Jog
Key function |2: Reserved
P07.02 selection 3: Switch between forward and reverse 0x01 ©
rotating
4: Clear the UP/DOWN setting
5: Coast to stop
6: Switch command channels in
sequence
Tens place: Reserved
Sequence of
switching Specifies the sequence of switching
) running-command channels by
running- pressing the key when P07.02 = 6.
command  |Setting range: 0-3
Po7.03 channels 0: Keypad—Terminal—Communication 0 ©
through 1: Keypad+—Terminal
2: Keypad<«—Communication
PRO/OE 3: Terminal«=—Communication
(pressed long)
Specifies the validness range of the
stop function. For fault reset, the key is
valid in any conditions.
Stop function |Setting range: 0-3
. 0: Valid for keypad control only
P07.04 validity of
070 Y 1: Valid both for keypad and terminal 0 ©
STOP/RST|  |control
2: Valid both for keypad and
communication control
3: Valid for all control modes




Function
code

Name

Description

Default

Modify

P07.05

Selection 1 of
parameters
displayed in
running state

Setting range: 0x0000-0xFFFF

Bit 0: Running frequency (Hz on)

Bit 1: Set frequency (Hz blinking)

Bit 2: Bus voltage (V on)

Bit 3: Output voltage (V on)

Bit 4: Output current (A on)

Bit 5: Running speed (rpm on)

Bit 6: Output power (% on)

Bit 7: Output torque (% on)

Bit 8: PID reference value (% blinking)
Bit 9: PID feedback value (% on)

Bit 10: Input terminal status

Bit 11: Output terminal status

Bit 12: Set torque (% on)

Bit 13: Pulse count value

Bit 4: Motor overload percentage (%
on)

Bit 15: PLC and current step number of
multi-step speed

0xO03FF

P07.06

Selection 2 of
parameters
displayed in
running state

Setting range: 0x0000-0xFFFF

Bit 0: Al1 (V on)

Bit 1: Al2 (V on)

Bit 2: AI3 (V on)

Bit 3: High-speed pulse HDIA
frequency

Bit 4: Reserved

Bit 5: VFD overload percentage (% on)
Bit 6: Ramp frequency reference (Hz
on)

Bit 7: Linear speed

Bit 8: Reserved

Bit 9: Frequency upper limit

Bit 10-Bit 15: Reserved

0x0000




Function Name Description Default | Modify
code
Setting range: 0x0000-0xFFFF
Bit 0: Set frequency (Hz on, blinking
slowly)
Bit 1: Bus voltage (V on)
Bit 2: Input terminal status
Bit 3: Output terminal status
Bit 4: PID reference value (% blinking)
Bit 5: PID feedback value (% on)
Selection of |Bit 6: Set torque (% on)
arameters  [Bit 7: Al1 value (V on)
Po7.07 dpisp\ayed in |Bit 8: Al2 value (V on) OXO0FF 1 O
stopped state |Bit 9: A3 value (V on)
Bit 10: High-speed pulse HDIA
frequency
Bit 11: Reserved
Bit 12: Count value
Bit 13: PLC and current step number of
multi-step speed
Bit 14: Frequency upper limit
Bit 15: Reserved
Frequency |Setting range: 0.01-10.00
P07.08 display Display frequency = Running 1.00 O
coefficient  [frequency * P07.08
o . 0,
Rotational i/leiggnriizgitggigigs,g;ifd =120 x
P07.09 | speed display |, . . 100.0% O
coefficient (Displayed running frequency) x
P07.09/(Number of motor pole pairs)
Linear speed |Setting range: 0.1-999.9%
P07.10 display Linear speed = (Mechanical rotation 1.0% O
coefficient  |speed) x P07.10
Control board Version
PO7.11 software Setting range: 1.00-655.35 [ )
) depended
version
P0O7.12 Inverter s tting range: -20.0-120.0°C 0.0°C °
temperature
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Function Name Description Default | Modify
code
Drive board Version
P07.13 software Setting range: 1.00-655.35 [ ]
) depended
version
Local
P07.14 accumulative |Setting range: 0-65535h Oh [ ]
running time
Displays the electricity consumption of
VFD electricity |the VFD.
P07.15 consumption |VFD electricity consumption = P07.15 O0kWh [ ]
high bit x 1000 + P07.16
Setting range: 0-65535kWh (*1000)
Displays the electricity consumption of
VFD electricity |the VFD.
P07.16 consumption | VFD electricity consumption = P07.15 0.0kWh o
low bit x 1000 + P07.16
Setting range: 0.0-999.9kWh
P07.17 VFD model |Setting range: 0-1 0 [ J
pozis | VTP etting range: 0.4-3000.0kw 04w | @
power
pozig | VFDrated o iing range: 50-520v 380V °
voltage
po720 | VPP rated loiing range: 0.01-600.00A 0.01A °
current
poza1 | FACOY DA Icoring range: 0x0000-OKFFFF OFFFF | @
code 1
poz22 | PR DAr leetting range: 0x0000-0xFFFF OFFFF | @
code 2
po723 | FACOY DA eiing range: 0x0000-OxFFFF OFFFF | @
code 3
po724 | FACOY DA |eiing range: 0x0000-OxFFFF OFFFF | @
code 4
po72s | FACOY DAl |eiing range: 0x0000-0xFFFF OFFFF | @
code 5
Factory bar ) ) 9
P07.26 code 6 Setting range: 0x0000-0xFFFF OxFFFF o
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Function
code

Name

Description

Default

Modify

P07.27

Present-fault
type

P07.28

Last-fault type

P07.29

2nd-last fault
type

P07.30

3rd-last fault
type

P07.31

4th-last fault
type

P07.32

5th-last fault
type

Setting range: 0-94

0: No fault

1-3: Reserved

4: Overcurrent during ACC (E4)

5: Overcurrent during DEC (E5)

6: Overcurrent during constant speed
running (E6)

7: Overvoltage during ACC (E7)

8: Overvoltage during DEC (E8)

9: Overvoltage during constant speed
running (E9)

10: Bus undervoltage fault (E10)

11: Motor overload (E11)

12: VFD overload (E12)

13: Phase loss on input side (E13)
14: Phase loss on output side (E14)
15: Reserved

16: Inverter module overheat (E16)
17: External fault (E17)

18: Modbus communication fault (E18)
19: Current detection fault (E19)
20: Motor autotuning fault (E20)
21: EEPROM operation error (E21)
22: PID feedback offline fault (E22)
23: Braking unit fault (E23)

24: Running time reached (E24)
25: Electronic overload (E25)

26: Reserved

27: Parameter upload error (E27)
28: Parameter download error (E28)
29-32: Reserved

33: To-ground short-circuit fault (E33)
34: Speed deviation fault (E34)

35: Mal-adjustment fault (E35)

36: Underload fault (E36)

37-39: Reserved

40: Safe torque off (E40)




Function Name Description Default | Modify
code
41: Exception to safety circuit of
channel 1 (E41)
42: Exception to safety circuit of
channel 2 (E42)
43: Exception to both channels 1and 2
(E43)
44: AI1 disconnection fault (E44)
45: AI2 disconnection fault (E45)
46: Al3 disconnection fault (E46)
44-91: Reserved
92: Al1 disconnection fault (E92)
93: Al2 disconnection fault (E93)
94: Al3 disconnection fault (E94)
Running
P07.33 frequency at |Setting range: 0.00Hz—P00.03 0.00Hz [ )
present fault
Ramp
po7.34 | eference o iing range: 0.00Hz-P00.03 0.00Hz °
frequency at
present fault
PO7.35 St“;f:steft"zgﬁ Setting range: 0-1200V ov °
P0736 Stugfe‘fecn‘:rgji Setting range: 0.00-630.00A 000A | @
P0737 B;rse‘s’;‘]tf?ailatt Setting range: 0.0-2000.0V 0.0V PY
Max.
P07.38 | temperature at |Setting range: -20.0-120.0°C 0.0°C [ J
present fault
Input terminal
P07.39 status at Setting range: 0x0000-0xFFFF 0x0000 [ )
present fault
Output
P07.40 | terminal status |Setting range: 0x0000—-0xFFFF 0x0000 [ )
at present fault
PO7.41 RUNNING 15 tting range: 0.00Hz—P00.03 000Hz | ®
frequency at
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Function Name Description Default | Modify
code
last fault
Ramp
po742 | | "SfErENCe iqiing range: 0.00Hz-P00.03 000Hz | ®
frequency at
last fault
Output voltage ) )
P07.43 ot last fault Setting range: 0-1200V ov [ ]
Output current ’
P07.44 Setting range: 0.00-630.00A 0.00A [ J
at last fault
po7.45 | BUS VOltage At ¢ i range: 0.0-20000V 0.0V °
last fault
pO7.46 |TEMPerature atic g range: -20.0-120.0°C 0.0°C °
last fault
Input terminal
P07.47 status at last |Setting range: 0x0000-0xFFFF 0x0000 [ J
fault
Output
P07.48 | terminal status |Setting range: 0x0000—-0xFFFF 0x0000 [ )
at last fault
Running
P07.49 frequency at |Setting range: 0.00Hz—P00.03 0.00Hz [ )
2nd-last fault
Ramp
f
P07.50 | """ |setting range: 0.00Hz-P00.03 000Hz | ®
frequency at
2nd-last fault
Output voltage ) )
P07.51 at 2nd-last fault Setting range: 0-1200V ov [ )
Output current ) )
P07.52 4t 2nd-last fault Setting range: 0.00-630.00A 0.00A [ )
Bus voltage at ) )
P07.53 ond-last fault Setting range: 0.0-2000.0V 0.0v @
Temperature at . ) . "
P07.54 ond-last fault Setting range: -20.0-120.0°C 0.0°C o
P07.55 | Input terminal |Setting range: 0x0000-0xFFFF 0x0000 [ )




Function Name Description Default | Modify
code
status at 2nd-
last fault
Output
P07.56 | terminal status |Setting range: 0x0000-0xFFFF 0x0000 [ ]
at 2nd-last fault
Group P08—Enhanced functions
Fucr:)c;:)n Name Description Default | Modify
P08.00 | ACCtime2 |Setting range: 0.0-3600.0s Model o
depended
P080O1 | DECtime2 |Setting range: 0.0-3600.0s Model o
depended
P0802 | ACCtime3 |Setting range: 0.0-3600.0s Model o
depended
) ) Model
P08.03 DEC time 3  [Setting range: 0.0-3600.0s depended O
. ) Model
P08.04 ACC time 4 |Setting range: 0.0-3600.0s depended O
P08.05 | DECtime4 |Setting range: 0.0-3600.0s Model o
depended
Running Zﬁficnigi;g;nzsference frequency
PO8.06 freq‘;sgcy Of | Setting range: 0.00Hz-P00.03 (Max. >00Hz 1 O
output frequency)
Specifies the time needed for the VFD
P08.07 ACC time for |to accelerate from OHz to the max. Model o
jogging output frequency (P00.03). depended
Setting range: 0.0-3600.0s
Specifies the time needed for the VFD
P0B.08 DEC time for |to decelerate from the max. output Model o
’ jogging frequency (P00.03) to OHz. depended
Setting range: 0.0-3600.0s
P0S.09 Jump The VFD can a.void mech.anic_al 0.00Hz o
frequency 1 |resonance points by setting jump




Function
code

Name

Description

Default

Modify

frequencies. When the set frequency is
within the range of jump frequency,
the VFD runs at the boundary of jump
frequency. The VFD supports the
setting of three jump frequencies. If
the jump frequency points are set to
0, this function is invalid.

Setting range: 0.00Hz-P00.03 (Max.
output frequency)

P08.10

Jump
frequency
amplitude 1

The VFD can avoid mechanical
resonance points by setting jump
frequencies. When the set frequency is
within the range of jump frequency,
the VFD runs at the boundary of jump
frequency. The VFD supports the
setting of three jump frequencies. If
the jump frequency points are set to
0, this function is invalid.

Setting range: 0.00Hz-P00.03 (Max.
output frequency)

0.00Hz

P08.11

Jump
frequency 2

The VFD can avoid mechanical
resonance points by setting jump
frequencies. When the set frequency is
within the range of jump frequency,
the VFD runs at the boundary of jump
frequency. The VFD supports the
setting of three jump frequencies. If
the jump frequency points are set to
0, this function is invalid.

Setting range: 0.00Hz-P00.03 (Max.
output frequency)

0.00Hz

P08.12

Jump
frequency
amplitude 2

The VFD can avoid mechanical
resonance points by setting jump
frequencies. When the set frequency is
within the range of jump frequency,
the VFD runs at the boundary of jump
frequency. The VFD supports the

0.00Hz
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Function

code Name Description Default | Modify
setting of three jump frequencies. If
the jump frequency points are set to
0, this function is invalid.
Setting range: 0.00Hz-P00.03 (Max.
output frequency)
The VFD can avoid mechanical
resonance points by setting jump
frequencies. When the set frequency is
within the range of jump frequency,
Jump the VFD runs at the boundary of jump
P08.13 frequency. The VFD supports the 0.00Hz O
frequency 3 . . .
setting of three jump frequencies. If
the jump frequency points are set to
0, this function is invalid.
Setting range: 0.00Hz-P00.03 (Max.
output frequency)
The VFD can avoid mechanical
resonance points by setting jump
frequencies. When the set frequency is
within the range of jump frequency,
Jump the VFD runs at the boundary of jump
P08.14 frequency  |frequency. The VFD supports the 0.00Hz O
amplitude 3 |setting of three jump frequencies. If
the jump frequency points are set to
0, this function is invalid.
Setting range: 0.00Hz-P00.03 (Max.
output frequency)
POS1S Aryvzltl)t;?:gd Setting range: 0.0-100.0% (of the set 0.0% o
frequency)
frequency
POSIG SAurzzlelt:;juemo; Settir?g range: 0.0—S0.0% (of the 0.0% o
amplitude of wobbling frequency)
frequency
Rise time of
P08.17 wobbling  |Setting range: 0.1-3600.0s 5.0s @]
frequency
P08.18 Fall time of  [Setting range: 0.1-3600.0s 5.0s O
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Function
code

Name

Description

Default

Modify

wobbling
frequency

P08.19

Switching
frequency of
ACC/DEC time

Setting range: 0.00-P00.03 (max.
output frequency)

0.00Hz: No switchover

If the running frequency is greater
than P08.19, switch to ACC/DEC time
2.

0.00Hz

P08.20

Frequency
threshold of
the start of

droop control

Setting range: 0.00-50.00Hz

2.00Hz

P08.21

Reference
frequency of
ACC/DEC time

Setting range: 0-2

0: Max. output frequency

1: Set frequency

2:100Hz

# Note: Valid for straight ACC/DEC
only.

P08.22

Output torque
calculation
method

Setting range: 0-1
0: Based on torque current
1: Based on output power

P08.23

Number of
decimal points
of frequency

Setting range: 0-1
0: Two
1. One

P08.24

Number of
decimal points
of linear speed

Setting range: 0-3
0: No decimal point
1. One

2: Two

3: Three

P08.25

Set counting
value

Setting range: P08.26-65535

P08.26

Designated
counting value

Setting range: 0-P08.25

pP08.27

Set running

Setting range: 0-65535min

Omin
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Function Name Description Default | Modify
code
time
Specifies the number of automatic
fault reset times when the VFD uses
automatic fault reset. When the
number of continuous reset times
Auto fault reset exceeds the value, the VFD reports a
P08.28 count fault and stops. 0 @]
After VFD starts, if no fault occurred
within 600s after the VFD starts, the
number of automatic fault reset times
is cleared.
Setting range: 0-10
Specifies the time interval from when
P08.29 Autq fault reset|a fault occurred to when automatic 10s o
interval fault reset takes effect.
Setting range: 0.1-3600.0s
Specifies the variation rate of the VFD
Frequency |output frequency based on the load. It
P08.30 de.crease ratio |is mainly u;ed in balancir)g the power 0.00Hz o
indroop  [when multiple motors drive the same
control load.
Setting range: 0.00-50.00Hz
Setting range: 0x0000-0x0011
Ones place: Switchover channel
Channel for  |0: Switch over through terminals
P08.31 switching  [1: Modbus c.om.munication 0x0000 o
between motor|Tens place: indicates whether to
1and motor 2 |enable switchover during running
0: Disable
1: Enable
Used to view the FDT1 electrical level
detection value. When the output
FDT1 electrical |frequency exceeds the corresponding
P08.32 | level detection |frequency of FDT electrical level, the 50.00Hz @]
value multifunction digital output terminal
continuously outputs the signal of
"Frequency level detection FDT". The
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Function
code

Name

Description

Default

Modify

signal is invalid only when the output
frequency decreases to a value lower
than the frequency corresponding to
(FDT electrical level—FDT lagging
detection value).

Setting range: 0.00Hz-P00.03 (Max.
output frequency)

P08.33

FDT1lagging
detection value

Used to view the FDT1lagging
detection value. When the output
frequency exceeds the corresponding
frequency of FDT electrical level, the
multifunction digital output terminal
continuously outputs the signal of
"Frequency level detection FDT". The
signal is invalid only when the output
frequency decreases to a value lower
than the frequency corresponding to
(FDT electrical level—FDT lagging
detection value).

Setting range: 0.0-100.0% (relative to
FDT1 electrical level)

5.0%

P08.34

FDT2 electrical
level detection
value

Used to view the FDT2 electrical level
detection value. When the output
frequency exceeds the corresponding
frequency of FDT electrical level, the
multifunction digital output terminal
continuously outputs the signal of
"Frequency level detection FDT". The
signal is invalid only when the output
frequency decreases to a value lower
than the frequency corresponding to
(FDT electrical level—FDT lagging
detection value).

Setting range: 0.00Hz-P00.03 (Max.
output frequency)

50.00Hz




Function
code

Name

Description

Default

Modify

P08.35

FDT2 lagging
detection value

Used to view the FDT2 lagging
detection value. When the output
frequency exceeds the corresponding
frequency of FDT electrical level, the
multifunction digital output terminal
continuously outputs the signal of
"Frequency level detection FDT". The
signal is invalid only when the output
frequency decreases to a value lower
than the frequency corresponding to
(FDT electrical level—FDT lagging
detection value).

Setting range: 0.0-100.0% (relative to
FDT2 electrical level)

5.0%

P08.36

Detection value
for frequency
being reached

When the output frequency is within
the detection range, the multifunction
digital output terminal outputs the
signal of "Frequency reached".
Setting range: 0.00Hz-P00.03 (Max.
output frequency)

0.00Hz

P08.37

Enabling
dynamic
braking

Setting range: 0-1
0: Disable
1: Enable

P08.38

Dynamic
braking
threshold
voltage

Specifies the starting bus voltage of
dynamic braking. Adjust this value
properly to achieve effective braking
for the load. The default value varies
depending on the voltage class.
Setting range: 200.0-2000.0V

For 220V: 380.0V

For 380V: 700.0V

For 660V: 1120.0V

Model
depended




Function
code

Name

Description

Default

Modify

P08.39

Cooling-fan
running mode

Setting range: 0-2

0: Normal mode

1: Permanent running after power-on
2: Run mode 2

P08.40

PWM selection

Setting range: 0x0000-0x221

Ones place: PWM mode selection
0: PWM mode 1, 3PH modulation

1: PWM mode 2, 3PH modulation and
2PH modulation

Tens place: PWM low-speed carrier
frequency limit

0: Low-speed carrier frequency limit
mode 1

1: Low-speed carrier frequency limit
mode 2

2: No limit on low-speed carrier
frequency

Hundreds place: Deadzone
compensation method

0: Compensation method 1

1: Compensation method 2

0x100

P08.41

Overmodulatio
n selection

Setting range: 0x0000-0x1111

Ones place: Overmodulation enabling
0: Disable

1: Enable

Tens place: Reserved

Hundreds place: Carrier frequency
limit

0: Yes

1:No

Thousands place: Reserved

0x1001

P08.42

Keypad digital
control setting

Setting range: 0x0000-0x1223
Ones place: Frequency setting
selection

0: Control through the A/v key is
valid.

1: Control through the A/v key is

0x0000
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Function
code

Name

Description

Default

Modify

valid.

2: Control through the A/v key is
invalid.

3: Control through the /v key is
invalid.

Tens place: Frequency control
selection

0: Valid only when P00.06=0 or
P00.07=0

1: Valid for all frequency setting
methods

2: Invalid for multi-step speed running
when multi-step speed running has
the priority

Hundreds place: Action selection for
stop

0: Setting is valid.

1: Valid during running, cleared after
stop

2: Valid during running, cleared after a
stop command is received
Thousands place: Integral function of
the A/v key

0: Enable the integral function

1: Disable the integral function

P08.43

Integral ratio
controlled
through
keypad

Setting range: 0.01-10.00

P08.44

UP/DOWN
terminal
control setting

Setting range: 0x000-0x221
Ones place: Frequency setting
selection

0: The setting made through
UP/DOWN is valid.

1: The setting made through
UP/DOWN is invalid.

Tens place: Frequency control
selection

0x000
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Function Name Description Default | Modify
code
0: Valid only when P00.06=0 or
P00.07=0
1: Valid for all frequency setting
methods
2: Invalid for multi-step speed running
when multi-step speed running has
the priority
Hundreds place: Action selection for
stop
0: Setting is valid.
1: Valid during running, cleared after stop
2: Valid during running, cleared after a
stop command is received
Frequency
P08.45 |integral rate of |Setting range: 0.01-50.00Hz/s 0.50Hz/s @]
the UP terminal
Frequency
P08.46 '”iigrglcgf;ﬁ\ff Setting range: 0.01-50.00Hz/s 050Hzs | O
terminal
Setting range: 0x000-0x111
Action Ones place: Reserved
selection at  [Action selection at power-off during
POB.AT powgr—of‘f frequency adjusting through Modbus 0x000 o
during communication
frequency  |0: Save the setting at power-off.
setting 1: Clear the setting at power-off.
Hundreds place: Reserved
Specifies the initial electricity
Initial electricity [consumption.
P08.48 | consumption |Initial electricity consumption = 0kWh O
high bit P08.48 x 1000 + P08.49
Setting range: 0-59999kWh (k)
P08.49 |Initial electricity | Specifies the initial electricity 0.0kWh O
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Function Name Description Default | Modify
code
consumption |consumption.
low bit Initial electricity consumption =
P08.48 x 1000 + P08.49
Setting range: 0.0-999.9kWh
Used to enable the magnetic flux
braking. Magnetic flux braking can be
used for motor stop, as well as for
motor rotation speed change. The
current of the stator other than the
Magnetic flux [rotor increases during magnetic flux
PO8.50 braking braking. Therefore, the cooling is 0 ©
better.
0: Disable
100-150: A larger coefficient indicates
stronger braking.
Setting range: 0, 100-150
) Used to adjust the current display
PO8.51 pzazr'?;);;r value on the AC input side. 0.56 o
Setting range: 0.00-1.00
Setting range: 0-1
0: Lock upon STO (E40) alarm
1: No lock on STO (E40) alarm
# Note: "Lock on STO (E40) alarm"
P0B.52 STO Igck indicates the STO alarm must be reset 0 o
selection after the VFD recovers from the STO
(E40) fault. "No lock on STO (E40)
alarm" indicates that the STO alarm
disappears automatically after the VFD
recovers from the STO fault.
Upper limit )
. |Setting range: 0.00Hz-P00.03 (Max.
frequency bias
P08.53 ) output frequency) 0.00Hz @]
value in torque # Note: Valid for tor trol onl
control : que control only.
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Function Name Description Default | Modify
code
Setting range: 0-4
Upper limit  |0: No limit on acceleration or
frequency  |deceleration
P08.54 ACC/DEC 1. ACC/DEC time 1 0 O
selectionin  |2: ACC/DEC time 2
torque control |3: ACC/DEC time 3
4: ACC/DEC time 4
Setting range: 0-1
0: Disable
1: Enable
# Note: Automatic carrier frequency
reduction indicates that the VFD
Enabling auto |automatically reduces the carrier
P85S carrier frequency when detecting the heat 0 o
frequency  |sink temperature exceeds the rated
reduction  |temperature. When the temperature
decreases to a specified value, the
carrier frequency restores to the
setting. This function can reduce the
VFD overheat alarm reporting
chances.
pog.se | M- CAMEr o iting range: 0.0-15.0kHz 40kHz | ©
frequency
Temperature
point of auto
P08.57 carrier Setting range: 40.0-85.0°C 70.0°C O
frequency
reduction
Interval of
P08.58 Carmer  setting range: 0-30s 10s O
frequency
reduction
Al
P08.59 | disconnection |Setting range: 0-100% (relative to 10V) 0% O
detection
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Function

4: High-speed pulse HDIA

5: Multi-step running

6: Modbus communication

# Note: The set target of process PID

code Name Description Default | Modify
threshold
Al2
pog6o | GISCOMMECON | i range: 0-100% (relative 0 10V) | 0% o
detection
threshold
Al3
Pog61 | FSCOMEON |soriing range: 0-100% (relative to 10v) | 0% o
detection
threshold
Output current ’
P08.62 ) ; Setting range: 0.000-10.000s 0.000s O
filter time
P08.63 o%ffeurttitgssue Setting range: 0-8 8 O
Setting range: 0-1
P08.64 | STO enabling |0: Disable 0 O
1: Enable
STO power  |Setting range: 0-1
P08.65 supply 0: Normal 0 [ ]
detection  |1: Abnormal
P;)O8é§76()_ Reserved - - -
Group PO9—PID control
Fucr;c;:)n Name Description Default | Modify
Specifies the target given channel
during the PID process.
Setting range: 0-6
0: Keypad digital (P09.01)
PID reference |1: All
P09.00 source 2: Al2 0 O
selection 3: A3
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Function
code

Name

Description

Default

Modify

is a relative value, for which 100%
equals 100% of the feedback signal of
the controlled system. The system
always calculates a related value (0-
100.0%).

P09.01

PID reference
preset through
keypad

Setting range: -100.0%-100.0%

0.0%

P09.02

PID feedback
source
selection

Specifies the PID feedback channel.
Setting range: 0-4

0: Al

1 AIR

2: Al3

3: High-speed pulse HDIA

4: Modbus communication

# Note: The reference channel and
feedback channel cannot be
duplicated. Otherwise, effective PID
control cannot be achieved.

P09.03

PID output
characteristics
selection

Setting range: 0-1

0: PID output is positive. When the
feedback signal is greater than the PID
reference value, the output frequency
of the VFD will decrease to balance
the PID. Example: PID control on strain
during unwinding.

1: PID output is negative. When the
feedback signal is greater than the PID
reference value, the output frequency
of the VFD will increase to balance the
PID. Example: PID control on strain
during unwinding.

P09.04

Proportional
gain (Kp)

Specifies the proportional gain P of
PID input.
Setting range: 0.00-100.00

1.80
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Function
code

Name

Description

Default

Modify

P09.05

Integral time
(T)

Determines the speed of the integral
adjustment on the deviation of PID
feedback and reference from the PID
regulator.

Setting range: 0.00-10.00s

0.90s

P09.06

Differential
time (Td)

Determines the strength of the
change ratio adjustment on the
deviation of PID feedback and
reference from the PID regulator.
Setting range: 0.00-10.00s

0.00s

P09.07

Sampling cycle
M

Specifies the sampling cycle of
feedback. The regulator calculates in
each sampling cycle. A longer
sampling cycle indicates slower
response.

Setting range: 0.001-1.000s

0.001s

P09.08

PID control
deviation limit

Specifies the max. deviation allowed
by the output of PID system relative to
the closed loop reference, which can
adjust the accuracy and stability of the
PID system.

Setting range: 0.0-100.0%

0.0%

P09.09

PID output
upper limit

Specifies the upper limit of PID
regulator output values.

100.0% corresponds to the max.
output frequency (P00.03) or max.
voltage (P04.31).

Setting range: P09.10-100.0%

100.0%

P09.10

PID output
lower limit

Specifies the lower limit of PID
regulator output values.

100.0% corresponds to the max.
output frequency (P00.03) or max.
voltage (P04.37).

Setting range: -100.0%-P09.09

0.0%

P09.11

Feedback

Specifies the PID feedback offline

0.0%
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Function
code

Name

Description

Default

Modify

offline
detection value

detection value.
Setting range: 0.0-100.0%

P09.12

Feedback
offline
detection time

Setting range: 0.0-3600.0s

1.0s

P09.13

PID control
selection

Setting range: 0x0000-0x1111

Ones place:

0: Continue integral control after the
frequency reaches upper/lower limit
1: Stop integral control after the
frequency reaches upper/lower limit
Tens place:

0: Same as the main reference
direction

1: Contrary to the main reference
direction

Hundreds place:

0: Limit as per the max. frequency

1: Limit as per A frequency
Thousands place:

0: A+B frequency. ACC/DEC of main
reference A frequency source
buffering is invalid.

1: A+B frequency. ACC/DEC of main
reference A frequency source
buffering is valid. The ACC/DEC is
determined by P08.04 (ACC time 4).

0x0001

P09.14

Low frequency
proportional
gain (Kp)

Setting range: 0.00-100.00
Low-frequency switching point:
5.00Hz

High-frequency switching point:
10.00Hz (P09.04 corresponds to high-
frequency parameter), and the middle
is the linear interpolation between
these two points.

1.00

P09.15

ACC/DEC time
of PID

Setting range: 0.0-1000.0s

0.0s
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Function Name Description Default | Modify
code
command
Pogte | P10 OUPUC setting range: 0.000-10.000s 0000s | O
filter time
P09.17 Reserved - - -
Low frequency
P09.18 integral time |Setting range: 0.00-10.00s 0.90s (@]
(M)
Low frequency
P09.19 |differential time|Setting range: 0.00-10.00s 0.00s O
(Td)
Low frequency
point for PID ’
P09.20 Setting range: 0.00-P09.21 5.00Hz @]
parameter
switching
High frequency
point for PID )
P09.21 Setting range: P09.20-P00.03 10.00Hz O
parameter
switching
PPOO9é?226— Reserved |- - -
Group P10—Simple PLC and muilti-step speed control
Fucr:)cégn Name Description Default | Modify
Setting range: 0-2
0: Stop after running once. The VFD
stops automatically after running for
one cycle, and it can be started only
after receiving the running command.
Simple PLC | 1: Keep running in the final value after
P10.00 mode running for one cycle. The VFD keeps 0 Q

the running frequency and direction

of the last section after a single cycle.
2: Cyclic running. The VFD enters the
next cycle after completing one cycle

until receiving the stop command.
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Function

code Name Description Default | Modify
Setting range: 0-1
Simple PLC  |0: Do not memorize at power outage
P10.01 memory 1: Memorize at power outage. The PLC 0 @]
selection memories its running stage and
running frequency before power-off.
. Setting range: -300.0-300.0%
Multi-step .
P10.02 cpeed 0 The setting 100.0% corresponds to the 0.0% @]
P max. output frequency (P00.03).
Running time |Setting range: 0.0-6553.5s (min) .
P10.03 of step 0 The time unit is specified by P10.37. 0.0s(min) ©
. Setting range: -300.0-300.0%
Multi-step .
P10.04 speed 1 The setting 100.0% corresponds to the 0.0% O
P max. output frequency (P00.03).
Running time |Setting range: 0.0-6553.5s (min) .
P10. ) L . .
0.05 of step 1 The time unit is specified by P10.37. 0.0s(min) O
. Setting range: -300.0-300.0%
Multi-step .
P10.06 speed 2 The setting 100.0% corresponds to the 0.0% O
P max. output frequency (P00.03).
Running time |Setting range: 0.0-6553.5s (min) )
P10.07 of step 2 The time unit is specified by P10.37. 0.0s(min) ©
. Setting range: -300.0-300.0%
Multi-step .
P10.08 cpeed 3 The setting 100.0% corresponds to the 0.0% O
P max. output frequency (P00.03).
Running time |Setting range: 0.0-6553.5s (min) .
P10.09 of step 3 The time unit is specified by P10.37. 0.0s(min) ©
. Setting range: -300.0-300.0%
Multi-step ,
P10.10 speed 4 The setting 100.0% corresponds to the 0.0% @]
P max. output frequency (P00.03).
Running time |Setting range: 0.0-6553.5s (min) .
P10.11 .
0 of step 4 The time unit is specified by P10.37. 0.0s(min) Q
. Setting range: -300.0-300.0%
Multi-step .
P10.12 speed 5 The setting 100.0% corresponds to the 0.0% O
P max. output frequency (P00.03).
Running time |Setting range: 0.0-6553.5s (min) .
P10.13 of step 5 The time unit is specified by P10.37. 00s(min) O
P10.14 Multi-step  [Setting range: -300.0-300.0% 0.0% O
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Fucr;c;:)n Name Description Default | Modify
speed 6 The setting 100.0% corresponds to the
max. output frequency (P00.03).
Running time |Setting range: 0.0-6553.5s (min) .
P10.15 of step 6 |The time unit is specified by P10.37. 0.0s(min) ©
) Setting range: -300.0-300.0%
Multi-step ,
P10.16 cpeed 7 The setting 100.0% corresponds to the 0.0% (@]
P max. output frequency (P00.03).
Running time |Setting range: 0.0-6553.5s (min) .
P07 of step 7 The time unit is specified by P10.37. 0.0s(min) ©
. Setting range: -300.0-300.0%
Multi-step .
P10.18 speed 8 The setting 100.0% corresponds to the 0.0% O
P max. output frequency (P00.03).
Running time |Setting range: 0.0-6553.5s (min) )
P10.19 of step 8 The time unit is specified by P10.37. 0.0s(min) ©
: . L 0,
Multi-step Setting range, 300.0-300.0%
P10.20 speed 9 The setting 100.0% corresponds to the 0.0% O
P max. output frequency (P00.03).
Running time |Setting range: 0.0-6553.5s (min) .
P10.21 .
0 of step 9 The time unit is specified by P10.37. 0.0s(min) ©
. Setting range: -300.0-300.0%
Multi-step .
P10.22 speed 10 The setting 100.0% corresponds to the 0.0% O
P max. output frequency (P00.03).
Running time |Setting range: 0.0-6553.5s (min) .
P10.23 of step 10 |The time unit is specified by P10.37. 0.0s(min) ©
. Setting range: -300.0-300.0%
Multi-step .
P10.24 speed 11 The setting 100.0% corresponds to the 0.0% @]
P max. output frequency (P00.03).
Running time |Setting range: 0.0-6553.5s (min) .
P10.25 of step 11 The time unit is specified by P10.37. 0.0s(min) ©
. Setting range: -300.0-300.0%
Multi-step .
P10.26 speed 12 The setting 100.0% corresponds to the 0.0% O
P max. output frequency (P00.03).
Running time |Setting range: 0.0-6553.5s (min) .
Pi0.27 of step 12 |The time unit is specified by P10.37. 0.0s(min) ©
P10.28 Multi-step | Setting range: -300.0-300.0% 0.0% O
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Function

code Name Description Default | Modify
speed 13 The setting 100.0% corresponds to the
max. output frequency (P00.03).
Running time |Setting range: 0.0-6553.5s (min) .
P10.29 of step 13 |The time unit is specified by P10.37. 0.0s(min) ©
) Setting range: -300.0-300.0%
Multi-step ,
P10.30 speed 14 The setting 100.0% corresponds to the 0.0% (@]
max. output frequency (P00.03).
Running time |Setting range: 0.0-6553.5s (min) .
P10.31 of step 14 [The time unit is specified by P10.37. 0.0s(min) ©
. Setting range: -300.0-300.0%
Multi-step .
P10.32 speed 15 The setting 100.0% corresponds to the 0.0% O
max. output frequency (P00.03).
Running time |Setting range: 0.0-6553.5s (min) )
P10.33 of step 15 |The time unit is specified by P10.37. 0.0s{min) ©
ACC/DEC time
P10.34 | of steps 0-7 of |Setting range: 0x0000—-OxFFFF 0x0000 O
simple PLC
ACC/DEC time
P10.35 |of steps 8-15 of | Setting range: 0x0000-OxFFFF 0x0000 O
simple PLC
Setting range: 0-1
0: Restart from the first step, namely if
the VFD stops during running (caused
by stop command, fault or power
down), it will run from the first step
after restart.
1: Continue running from the step
PLC restart |frequency when interruption occurred,
P1036 mode narcjmely h‘ythe VFD stopspduring 0 ©
running (caused by stop command or
fault), it will record the running time of
current step, and enters this step
automatically after restart, then
continue running at the frequency
defined by this step in the remaining
time.
P10.37 Multi-step time | Setting range: 0-1 0 o

unit

0: second; the running time of each
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Function _ .
code Name Description Default | Modify
step is counted in seconds
1: minute; the running time of each
step is counted in minutes
Group P11—Protection functions
Function Name Description Default | Modify
code
Setting range: 0x000-0x011
Ones place:
0: Disable software input phase loss
protection.
1 Enablie software input phase loss For 1PH
protection. .
Tens place: models:
Phase loss . ) 0x010
P11.00 protection 0: Dlsab_le output phase loss For 3PH O
protection. .
A . models:
1: Enable output phase loss protection.
) 0x011
Hundreds place: Reserved
£ Note: Output phase loss cannot be
detected if no motor is connected; input
phase loss cannot be detected in empty
load or light load running.
Frequency drop|Setting range: 0-1
P11.01 at transient  |0: Disable 0 O
power-off  [1: Enable
Enabling
energy- Setting range: 0-1
P11.02 consumption |0: Disable 0 ©
braking for  [1: Enable
stop
Overvoltage |Setting range: 0-1
P11.03 stalling 0: Disable 1 @]
protection  |1: Enable
Overvoltage |120-150% (standard bus voltage)
. 136%
P11.04 stalling (380V) o
’ protection  |120-150% (standard bus voltage) 120%
voltage (220V) i
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Function

code Name Description Default | Modify
During accelerated running, as the
load is too large, the actual
acceleration rate of motor is lower
than that of output frequency. To
prevent the VFD trip due to
overcurrent during acceleration, take
the current limit measures.

P11.05 Current limit  [Setting range: 0><00—Qx1j A 0x01 °

mode Ones place: Current limit action

selection
0: Invalid
1: Always valid
Tens place: Hardware current limit
overload alarm
0: Valid
1: Invalid

P11.06 cﬁfrt:nr:ﬁ:it Setting range: 50.0-200.0% (of the 160.0% ©
rated VFD output current)

threshold
Frequency drop 10.00
P11.07 rate during  [Setting range: 0.00-50.00Hz/s H-z/s (@)
current limit
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Function
code

Name

Description

Default

Modify

P11.08

VFD/motor
OL/UL pre-
alarm selection

Setting range: 0x0000-0x1132

Ones place:

0: Motor OL/UL pre-alarm, relative to
the motor rated current.

1: VFD OL/UL pre-alarm, relative to
VFD rated output current.

2: Motor output torque OL/UL pre-
alarm, relative to motor rated torque.
Tens place:

0: The VFD continues to work for an
OL/UL alarm

1: The VFD continues to work for a UL
alarm but stops running for an OL
fault

2: The VFD continues to work for an
OL alarm but stops running for a UL
fault

3. The VFD stops running for an OL/UL
alarm

Hundreds place:

0: Detect all the time.

1: Detect during constant speed
running

Thousands place: VFD overload
current reference selection

0: Related to current calibration
coefficient

1: Unrelated to current calibration
coefficient

0x0000

P11.09

Underload pre-
alarm detection
threshold

If the VFD or motor output current is
larger than the overload pre-alarm
detection level (P11.09), and the
duration exceeds the overload pre-

150%
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Function
code

Name

Description

Default

Modify

alarm detection time (P11.10), overload
pre-alarm signal will be outputted.
Setting range: P11.11-200% (relative
value determined by the ones place of
P11.08)

P11.10

Overload pre-
alarm detection
time

Setting range: 0.1-3600.0s

1.0s

P11

Underload pre-
alarm detection
threshold

Underload pre-alarm signal will be
outputted if the output current of the
VFD or motor is lower than underload
pre-alarm detection level (P11.11), and
the duration exceeds underload pre-
alarm detection time (P11.12).

Setting range: 0 —P11.09 (relative value
determined by the ones place of
P11.08)

Setting range: 0.1-3600.0s

50%

P11.12

Underload pre-
alarm detection
time

Underload pre-alarm signal will be
outputted if the output current of the
VFD or motor is lower than underload
pre-alarm detection level (P11.11), and
the duration exceeds underload pre-
alarm detection time (P11.12).

Setting range: 0.1-3600.0s

1.0s

P11.13

Fault output
terminal action
upon fault
occurring

Specifies the action of fault output
terminals at undervoltage and fault
reset.

Setting range: 0x00-0x11

Ones place:

0: Act upon an undervoltage fault
1: Do not act upon an undervoltage
fault

Tens place:

0: Act during the automatic reset
period

1: Do not act during the automatic

0x00
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Function Name Description Default | Modify
code
reset period
Speed Specifies the speed deviation
P11.14 deviation  |detection value. 10.0% @]
detection value [Setting range: 0.0-50.0%
Specifies the speed deviation
detection time. If the speed deviation
Speed detection time is smaller than the set
P11.15 deviation  |value, the VFD continues running. 2.0s O
detection time |Setting range: 0.0-10.0s
# Note: Speed deviation protection is
invalid when P11.15 is set to 0.0.
Automatic
frequency-  [Setting range: 0-1
P11.16 reduction  |0: Disable 0 O
during voltage |1: Valid
drop
Proportional
coefficient of Specifies the proportional coefficient
voltage |t he bus voltage regulator durin
P11.17 regulator orthe bus voltage reguiator during 20 O
during und_ervoltage.stall.
undervoltage Setting range: 0-127
stall
Integral
coefficient of " ) .
Specifies the integral coefficient of the
voltage bus voltage regulator during
P11.18 regulator 5 @]
during und.ervoltage stall.
undervoltage Setting range: 0-1000
stall
Proportional
coefficient of " ) -
current Specifies Fhe proportional coefﬂcwgnt
P1119 requlator of the active current regulator during 20 o
during undgrvoltage stall.
Setting range: 0-1000
undervoltage
stall
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Functi fioie i
unction Name Description Default | Modify
code
Integral
coefficient of " ) -
current Specifies the integral coefficient of the
P11.20 requlator active current regulator during 20 o
durin undervoltage stall.
9 Setting range: 0-2000
undervoltage
stall
Proportional
coefficient of " ) -
Specifies the proportional coefficient
voltage of the bus voltage regulator durin
P11.21 regulator 9ge reg ¢ 60 O
during overvoltage stall.
i . 0-127
overvoltage Setting range: 0
stall
Integral
coefficient of " ) -
voltage Specifies the integral coefficient of the
P11.22 requlator bus voltage regulator during 5 o
durin overvoltage stall.
9 Setting range: 0-1000
overvoltage
stall
Proportional
coefficient of " . -
current Specifies the proportional coefficient
P11.23 requlator of the active current regulator during 60 o
durin overvoltage stall.
9 Setting range: 0-1000
overvoltage
stall
Integral
Coiflfjlrcr‘::: of Specifies the integral coefficient of the
P1124 regulator active current regulator during 250 o
during overvoltage stall.
Setting range: 0-2000
overvoltage
stall




Function

code Name Description Default | Modify
Setting range: 0-1
0: Disable. The overload timing value is
reset to zero after the VFD is stopped.
In this case, the determination of VFD
overload takes more time, and
VED overload thereforg the effective protection over
. the VFD is weakened.
P11.25 integral . . ) 0 ©)
enabling 1: Enable. The overload tlmmg \{a\ue is
not reset, and the overload timing
value is accumulative. In this case, the
determination of VFD overload takes
less time, and therefore the protection
over the VFD can be performed more
quickly.
PP1 11 1'.2267_ Reserved - - -
Setting range: 0.0-60.0s
SPO switch-on | # Note: The SPO detection is started
P11.28 | detection delay |only after the VFD runs for the delay 5.0s O
time time P11.28 to avoid false alarms
caused by the unstable frequency.
P11.29 SPO unbalance Setting range: 0-10 6 O
factor
Input phase
P11.30 loss detection |Setting range: 0.500-60.000s 10.000s O
time
P11.32 Reserved - - -




Group P12—Parameters of motor 2

Function L .
code Name Description Default | Modify
Setting range: 0-1
P12.00 [Type of motor 2|0: Asynchronous motor (AM) 0 ©
1: Synchronous motor (SM)
Rated power of ) ) Model
P12.01 AM 2 Setting range: 0.7-3000.0kW depended ©
Rated | qtting range: 0.01Hz-P00.03 (Max
P12.02 frequency of out u% fre %e'nc‘ ) : ’ 50.00Hz ©
AM 2 p q Y
Rated speed of ) ) Model
P12.03 AM 2 Setting range: 1-60000rpm depended ©
Rated voltage ) ) Model
P12.04 of AM 2 Setting range: 0-1200V depended
Rated current ) ) Model
P12.05 of AM 2 Setting range: 0.08—-600.00A depended
Stator
. ) Model
P12.06 resistance of |Setting range: 0.001-65.535Q O
depended
AM 2
Rotor resistance ) ) Model
P12.07 of AM 2 Setting range: 0.001-65.535Q depended O
. Leakage ) Model
P12.08 inductance of |Setting range: 0.1-6553.5mH O
depended
AM 2
Mutual
. ) Model
P12.09 inductance of |Setting range: 0.1-6553.5mH O
depended
AM 2
No-load ) . Model
P12.10 current of AM 2 Setting range: 0.01-655.35A depended O
Magnetic
saturation
P12.11 coefficient 1 of |Setting range: 0.0-100.0% 80.0% @]
iron core of AM
2
Magnetic :
P12.12 R Setting range: 0.0-100.0% 68.0% @]
saturation
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Function

code Name Description Default | Modify
coefficient 2 of
iron core of AM
2
Magnetic
saturation
P12.13 | coefficient 3 of |Setting range: 0.0-100.0% 57.0% O
iron core of AM
2
Magnetic
saturation
P12.14 | coefficient 4 of |Setting range: 0.0-100.0% 40.0% O
iron core of AM
2
Rated power of ) ) Model
P12.15 oM 2 Setting range: 0.1-3000.0kW depended ©
Rated  Iceting range: 0.01Hz-P00.03 (Max
P12.16 frequency of 9 9e: 9. . ‘| 50.00Hz ©
output frequency)
SM2
Number of pole ) .
P12.17 pairs of SM 2 Setting range: 1-128 2 O
Rated voltage ) ) Model
P12.18 of SM 2 Setting range: 0—1200V depended O
Rated current ) ) Model
P12.19 of SM 2 Setting range: 0.08-600.00A depended (@]
Stator Model
P12.20 resistance of |Setting range: 0.001-65.535Q O
depended
SM 2
Direct-axis
. ) Model
P12.21 inductance of |Setting range: 0.01-655.35mH O
depended
SM2
Quadrature-
- . Model
P12.22 | axis inductance |Setting range: 0.01-655.35mH O
depended
of SM 2
Counter-emf
P12.23 | constant of SM [Setting range: 0—10000 300 O

2
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Function
code

Name

Description

Default

Modify

P12.24

Initial pole
position of SM
2

Setting range: 0x0000—-OxFFFF

0x0000

P12.25

Identification
current of SM 2

Setting range: 0-50%

10%

P12.26

Overload
protection
selection of

motor 2

Setting range: 0-2
0: No protection

1: Common motor (with low-speed
compensation) As the cooling effect of
a common motor is degraded at low
speed running, the corresponding
electronic thermal protection value
needs to be adjusted properly, the low
compensation indicates lowering the
overload protection threshold of the
motor whose running frequency is
lower than 30Hz.

2: Frequency-variable motor (without
low-speed compensation) The heat
dissipation function for a variable-
frequency motor is not impacted by
the rotation speed, and therefore it is
not necessary to adjust the protection
value at low speed running.

P12.27

Overload
protection
coefficient of
motor 2

Specifies the motor overload
protection coefficient. A small motor
overload protection coefficient
indicates a great overload
multiplication (M).

When M=116%, protection is
performed after motor overload lasts
for 1 hour; when M=150%, protection
is performed after motor overload
lasts for 12 minutes; when M=180%,
protection is performed after motor

100.0%

288



Function

code Name Description Default | Modify
overload lasts for 5 minutes; when
M=200%, protection is performed
after motor overload lasts for 60
seconds; and when M2400%,
protection is performed immediately.
Setting range: 20.0%—-150.0%
Power display Used to adjust the power display value
- of motor 2. However, it does not
P12.28 ca\lt?r?t\on affect the control performance of the 1.00 O
coefficient of
motor 2 VFD.'
Setting range: 0.00-3.00
Setting range: 0-1
Parameter 0: Display by motor type. In this mode,
P12.29 display of only parameters related tp the 0 o
motor 2 present motor type are displayed.
1: Display all. In this mode, all the motor
parameters are displayed.
P12.30 S)gsftemrr;tlzfr‘zt\a Setting range: 0.000-30.000kg-m? 590:?2 O
P12.31 Reserved - - -
Setting range: 0.00-1.00
Power factor of For AMs, before setting P12.31 to the
P12.32 AM 2 enabling option, set P12.32 according 0.85 @]
to the motor nameplate; otherwise, the
calculation may have deviation.
High word of
P12.33 | rated speed of |Setting range: 0-30(10kRPM) 0 ©
AM 2
Iron core
P12.34 COZEEZES;‘O]( Setting range: 0.0-200.0% 1250% | O
AM 2
Iron core
P12.35 saturation  [Setting range: 0.0-200.0% 125.0% @]

coefficient 2 of
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Function
code

Name

Description

Default

Modify

AM 2

P12.36

Mutual
inductance
saturation
coefficient 1 of
motor 2

Setting range: 0.0-200.0%

88.0%

P12.37

Mutual
inductance
saturation
coefficient 2 of
motor 2

Setting range: 0.0-200.0%

88.0%

P12.38

Mutual
inductance flux
weakening
coefficient 1 of
motor 2

Setting range: 0.0-200.0%

112.5%

P12.39

Mutual
inductance flux
weakening
coefficient 2 of
motor 2

Setting range: 0.0-200.0%

17.6%

P12.40

Mutual
inductance flux
weakening
coefficient 3 of
motor 2

Setting range: 0.0-200.0%

122.8%

P12.41

Mutual
inductance flux
weakening
coefficient 4 of
motor 2

Setting range: 0.0-200.0%

125.0%
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Group P13—SM control

Fucr:)c::n Name Description Default | Modify
Specifies the reduction rate of the
input reactive current. When the active
current of the synchronous motor
SMinjected- |increases to some extent, the input
P13.00 current reactive current can be reduced to 80.0% (@]
decrease ratio |improve the power factor of the
motor.
Setting range: 0.0%-100.0% (of the
motor rated current)
e e
P13.01 | mode of initial |~ 2 ¢}
pole 1: Reserved N
2: Pulse superposition
Specifies the pole position orientation
current. It is valid within the lower limit
of pull-in current switch-over
frequency threshold. If you need to
P13.02 | Pull-in current 1|increase the start torque, increase the 30.0% O
value of this function parameter
properly.
Setting range: -100.0%-100.0% (of the
motor rated current)
Specifies the pole position orientation
current. It is valid within the upper limit
Pull-in current of pull-in current switch-over
P13.03 5 frequency threshold. You do not need 0.0% O
to change the value in most cases.
Setting range: -100.0%-100.0% (of the
motor rated current)
Switch-over |Setting range: 0.0-200.0%
P13.04 frequency of # Note: The value is relative to the 20.0% O
pull-in current |motor rated frequency.
SVC observer
P13.05 |speed feedback |Setting range: 10.0-200.0 62.5 ©
bandwidth
P13.06 |High-frequency |Specifies the pulse current threshold 80.0% ©
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Function

code Name Description Default | Modify
superposition |when the initial magnetic pole position
voltage is detected in the pulse mode. The
value is a percentage in relative to the
rated current of the motor.
Setting range: 0.0-300% (of the motor
rated voltage)
pi3o7 | MO etting range: 0.0-4000 00 o
parameter 0
pi3os | O™ loetting range: 0x0000-0xFFFF 00000 | O
parameter 1
P13.09 Reserved - -
Initial
P13.10 | compensation [Setting range: 0.0-359.9 0.0 O
angle of SM
Used to adjust the responsiveness of
anti-maladjustment function. If the
) load inertia is large, increase the value
P13.M MaI—adJustrTwent of this paramete?proper\y, however, 0.5s O
detection time )
the responsiveness may slow down
accordingly.
Setting range: 0.0-10.0s
P;%%_ Reserved |- - -
Deadzone
compensation
P13.14 switching 0-1000 0 O
current
permillage
SM counter-
P13.15 | emf adaptation [Setting range: 0.1-10.0 0.1 @]
bandwidth
P13.16 Reserved - - -
P13.19 Observer ¢ ing range: 0-200 2 o
coefficient 1
P13.20 Observer ¢ ing range: 0-200 8 O
coefficient 2
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Function Name Description Default | Modify
code
P13.21 C[?e?izzrfgg Setting range: 0.0-20.0 01 o
P32z | 9P setiing range: 0.0-5000 00 o
coefficient 4
Setting range: 0x0000-0x0002
Ones place: Enable IF
0: Invalid
1: Valid during ACC/DEC
h 2: Valid only during ACC
P13.23 IF enabling Tens place: Start Stator resistance 0x0000 ©
identification
0: Invalid
1: Enable (check the identification
result through P17.62)
p1324 | TN Iqting range: 0.0-130.0 (%) 1000 o
setting
p135 | [FSWiteh-out Jo e range: 0.0-100.0 (%) 150 o
frequency point
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Group P14—Serial communication

Function
code

Name

Description

Default

Modify

P14.00

Local
communication
address

Setting range: 1-247

When the master writes the slave
communication address to 0 indicating
a broadcast address in a frame, all the
salves on the Modbus bus receive the
frame but do not respond to it.

The communication addresses on the
communication network are unique,
which is the basis of the point-to-point
communication.

# Note: The slave address cannot be
set to 0.

P14.01

Communication
baud rate
setting

Specifies the data transmission speed
between the host controller and the
VFD.

Setting range: 0-7

0: 1200bps

1: 2400bps

2: 4800bps

3:9600bps

4:19200bps

5: 38400bps

6: 57600bps

7:115200bps

# Note: The baud rate set on the VFD
must be consistent with that on the
host controller. Otherwise, the
communication fails. A greater baud
rate indicates faster communication.

P14.02

Data bit check
setting

Setting range: 0-5

0: No check (N, 8, 1) for RTU
1: Even check (E, 8, 1) for RTU
2: Odd check (O, 8, 1) for RTU
3: No check (N, 8, 2) for RTU
4: Even check (E, 8, 2) for RTU
5: Odd check (O, 8, 2) for RTU

“Note: The data format set on the




Function Name Description Default | Modify
code
VFD must be consistent with that on
the host controller. Otherwise, the
communication fails.
P14.03 Communication Setting range: 0-200ms 5ms (@]
response delay
RS485 Setting range: 0.0-60.0s
P14.04 | communication |# Note: When it s set to 0.0, the 0.0s o
timeout period |timeout is invalid.
Setting range: 0-3
0: Report an alarm and coast to stop
1: Keep running without reporting an
Transmission alarm
2: Stop in enabled stop mode without
P14.05 fault : . 0 O
: reporting an alarm (applicable only to
processing -
communication mode)
3: Stop in enabled stop mode without
reporting an alarm (applicable to any
mode)
Setting range: 0x000-0x111
Ones place:
0: Respond to write operations
1: Not respond to write operations
Tens place:
Modbus 0: Commur.wic.atior? password
communication protection |.s myahd.
P14.06 R 1: Communication password 0x000 O
processing R
X > |protection is valid.
action selection Hundreds place: (valid for RS485
communication only)
0: User-defined addresses specified by
P14.07 and P14.08 are invalid.
1: User-defined addresses specified by
P14.07 and P14.08 are valid.
User-defined
P14.07 UG fsetting range: 0x0000-OxFFFF 0x2000 | ©O
command
address
P14.08 User-defined |[Setting range: 0x0000—-OxFFFF 0x2001 O




Function Name Description Default | Modify
code
frequency
setting address
P14.09 Reserved - - -
P14.10 Enabling 485 Setting range: 0-1 0 (@]
upgrade
Bootload Version
P14 software Setting range: 0.00-655.35 o
) depended
version
Display of no
P14.12 upgrade Setting range: 0-1 0 O
bootload fault
Monitoring
P14.13 | variable address |Setting range: 0x0000-0xFFFF 0x0000 O
1
Monitoring
P14.14 | variable address |Setting range: 0x0000-0xFFFF 0x0000 O
2
Monitoring
P14.15 | variable address |Setting range: 0x0000-0xFFFF 0x0000 O
3
Monitoring
P14.16 | variable address |Setting range: 0x0000—-0xFFFF 0x0000 O
4
Group P15—User-defined read address functions
Function . .
code Name Description Default | Modify
User-defined ) )
P15.00 read address 1 Setting range: 0x0000-OxFFFF OxFFFF o
Local address
corresponding ) ) g
P15.01 to user-defined Setting range: 0x0000-O0xFFFF OxFFFF ©)
read address 1
User-defined ) )
P15.02 read address 2 Setting range: 0x0000-0xFFFF OxFFFF o
pr5.03 | MO AAUNESS oo range: 0x0000-0KFFFF OFFFF | ©
corresponding
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Function
code

Name

Description

Default

Modify

to user-defined
read address 2

P15.04

User-defined
read address 3

Setting range: 0x0000-0xFFFF

OXFFFF

P15.05

Local address
corresponding
to user-defined
read address 3

Setting range: 0x0000-0xFFFF

OXFFFF

P15.06

User-defined
read address 4

Setting range: 0x0000-0xFFFF

OXFFFF

P15.07

Local address
corresponding
to user-defined
read address 4

Setting range: 0x0000-0xFFFF

OXFFFF

P15.08

User-defined
read address 5

Setting range: 0x0000-0xFFFF

OXFFFF

P15.09

Local address
corresponding
to user-defined
read address 5

Setting range: 0x0000-0xFFFF

OXFFFF

P15.10

User-defined
read address 6

Setting range: 0x0000-0xFFFF

OXFFFF

P15.11

Local address
corresponding
to user-defined
read address 6

Setting range: 0x0000-0xFFFF

OXFFFF

P15.12

User-defined
read address 7

Setting range: 0x0000-O0xFFFF

OXFFFF

P15.13

Local address
corresponding
to user-defined
read address 7

Setting range: 0x0000-OxFFFF

OXFFFF

P15.14

User-defined

Setting range: 0x0000-0xFFFF

OXFFFF
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Function
code

Name

Description

Default

Modify

read address 8

P15.15

Local address
corresponding
to user-defined
read address 8

Setting range: 0x0000-0xFFFF

OXFFFF

P15.16

User-defined
read address 9

Setting range: 0x0000-0xFFFF

OXFFFF

P15.17

Local address
corresponding
to user-defined
read address 9

Setting range: 0x0000-0xFFFF

OXFFFF

P15.18

User-defined
read address 10

Setting range: 0x0000-0xFFFF

OXFFFF

P15.19

Local address

corresponding
to user-defined
read address 10

Setting range: 0x0000-0xFFFF

OXFFFF

P15.20

User-defined
read address 11

Setting range: 0x0000-O0xFFFF

OXFFFF

P15.21

Local address
corresponding
to user-defined
read address 11

Setting range: 0x0000-0xFFFF

OXFFFF

P15.22

User-defined
read address
12

Setting range: 0x0000-OxFFFF

OXFFFF

P15.23

Local address
corresponding
to user-
defined read
address 12

Setting range: 0x0000-OxFFFF

OXFFFF

P15.24

User-defined
read address
13

Setting range: 0x0000-0xFFFF

OXFFFF
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Function
code

Name

Description

Default

Modify

P15.25

Local address
corresponding
to user-
defined read
address 13

Setting range: 0x0000-0xFFFF

OXFFFF

P15.26

User-defined
read address
14

Setting range: 0x0000-0xFFFF

OXFFFF

P15.27

Local address
corresponding
to user-
defined read
address 14

Setting range: 0x0000-0xFFFF

OXFFFF

P15.28

User-defined
read address
15

Setting range: 0x0000-0xFFFF

OXFFFF

P15.29

Local address
corresponding
to user-
defined read
address 15

Setting range: 0x0000-0xFFFF

OXFFFF

P15.30

User-defined
read address
16

Setting range: 0x0000-0xFFFF

OXFFFF

P15.31

Local address

corresponding
to user-defined
read address 16

Setting range: 0x0000-OxFFFF

OXFFFF

Group P16—User-defined write

address functions

Function
code

Name

Description

Default

Modify

P16.00

User-defined
write address 1

Setting range: 0x0000-0xFFFF

OXFFFF
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Function
code

Name

Description

Default

Modify

P16.01

Local address
corresponding
to user-
defined write
address 1

Setting range: 0x0000-0xFFFF

OXFFFF

P16.02

User-defined
write address 2

Setting range: 0x0000-0xFFFF

OXFFFF

P16.03

Local address
corresponding
to user-
defined write
address 2

Setting range: 0x0000-0xFFFF

OXFFFF

P16.04

User-defined
write address 3

Setting range: 0x0000-0xFFFF

OXFFFF

P16.05

Local address
corresponding
to user-
defined write
address 3

Setting range: 0x0000-0xFFFF

OXFFFF

P16.06

User-defined
write address 4

Setting range: 0x0000-0xFFFF

OXFFFF

P16.07

Local address
corresponding
to user-defined
write address 4

Setting range: 0x0000-OxFFFF

OXFFFF

P16.08

User-defined
write address 5

Setting range: 0x0000-OxFFFF

OXFFFF

P16.09

Local address
corresponding
to user-defined
write address 5

Setting range: 0x0000-O0xFFFF

OXFFFF

P16.10

User-defined
write address 6

Setting range: 0x0000-OxFFFF

OXFFFF

P16.11

Local address
corresponding
to user-defined

Setting range: 0x0000-0xFFFF

OXFFFF
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Function
code

Name

Description

Default

Modify

write address 6

P16.12

User-defined
write address 7

Setting range: 0x0000-0xFFFF

OXFFFF

P16.13

Local address
corresponding
to user-defined
write address 7

Setting range: 0x0000-0xFFFF

OXFFFF

P16.14

User-defined
write address 8

Setting range: 0x0000-0xFFFF

OXFFFF

P16.15

Local address
corresponding
to user-defined
write address 8

Setting range: 0x0000-OxFFFF

OXFFFF

P16.16

User-defined
write address 9

Setting range: 0x0000-0xFFFF

OXFFFF

P16.17

Local address
corresponding
to user-defined
write address 9

Setting range: 0x0000-OxFFFF

OXFFFF

P16.18

User-defined
write address 10

Setting range: 0x0000-0xFFFF

OXFFFF

P16.19

Local address
corresponding
to user-defined
write address 10

Setting range: 0x0000-0xFFFF

OXFFFF

P16.20

User-defined
write address 11

Setting range: 0x0000-OxFFFF

OXFFFF

P16.21

Local address

corresponding
to user-defined
write address 11

Setting range: 0x0000-O0xFFFF

OXFFFF

P16.22

User-defined
write address
12

Setting range: 0x0000-OxFFFF

OXFFFF

P16.23

Local address
corresponding

Setting range: 0x0000-0xFFFF

OXFFFF
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Function
code

Name

Description

Default

Modify

to user-defined
write address 12

P16.24

User-defined
write address
13

Setting range: 0x0000-0xFFFF

OXFFFF

P16.25

Local address
corresponding
to user-defined
write address 13

Setting range: 0x0000-0xFFFF

OXFFFF

P16.26

User-defined
write address
14

Setting range: 0x0000-0xFFFF

OXFFFF

P16.27

Local address
corresponding
to user-defined
write address 14

Setting range: 0x0000-0xFFFF

OXFFFF

P16.28

User-defined
write address
15

Setting range: 0x0000-0xFFFF

OXFFFF

P16.29

Local address

corresponding
to user-defined
write address 15

Setting range: 0x0000-O0xFFFF

OXFFFF

P16.30

User-defined
write address
16

Setting range: 0x0000-OxFFFF

OXFFFF

P16.31

Local address
corresponding
to user-defined
write address 16

Setting range: 0x0000-0xFFFF

OXFFFF
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Group P17—Status viewing

Fucr:)c;:n Name Description Default | Modify
Displays the present set frequency of
P17.00 | Setfrequency |the VFD. 0.00Hz [}
Setting range: 0.00Hz-P00.03
Displays the present output frequency
P17.01 er:JgLn‘zy of the VFD. 000Hz | ®
Setting range: 0.00Hz—P00.03
Ramp Displays the present ramp reference
P17.02 reference  |frequency of the VFD. 0.00Hz [ ]
frequency  |Setting range: 0.00Hz-P00.03
Displays the present output voltage of
P17.03 | Output voltage |the VFD. ov [ ]
Setting range: 0-1200V
Displays the valid value of present
P17.04 | Output current |output current of the VFD. 0.00A [ ]
Setting range: 0.00-500.00A
Motor rotation Displays the present motor rotation
P17.05 speed speed. Orpm [ ]
Setting range: 0-65535rpm
Displays the present torque current of
P17.06 | Torque current |the VFD. 0.00A [ ]
Setting range: -300.00-300.00A
Displays the present exciting current of
P17.07 |Exciting current [the VFD. 0.00A [ )
Setting range: -300.00-300.00A
Displays the present motor power.
100% corresponds to the motor rated
P17.08 Motor power |power. 0.0% [ )
Setting Range: -300.0-300.0% (of the
motor rated power)
Displays the present output torque of
P17.09 Motor output |the VFD. 100% corresponds to the 0.0% °
torque motor rated torque.
Setting range: -250.0-250.0%
Estimated  |Used to indicate the estimated motor
P17.10 motor rotor frequency under the open-loop 0.00Hz [ ]
frequency  |vector condition.
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Function Name Description Default | Modify
code
Setting range: 0.00-P00.03
Displays the present DC bus voltage of
P17.11 | DC bus voltage |the VFD. 0.0v [ ]
Setting range: 0.0-2000.0V
Displays the present digital input
terminal state of the VFD.
Digital input |Setting range: 0x000-0x1FF
PI7:2 terminal state |The bits from high to low correspond 0x000 b
to HDIA, S8, S7, S6, S5, S4, S3, S2, and
S1 respectively.
Displays the present digital output
terminal state of the VFD.
Digital output |Setting range: 0x00—-0xOF
P1713 tergmina| stZte The bi%s fro?n high to low correspond 0x00 L
to RO2, RO1, Reserved, and Y1
respectively.
Digital Displays the adjustment on the VFD
P17.14 adjustment  |through the UP/DOWN terminal. 0.00Hz [ ]
value Setting range: 0.00Hz-P00.03
Indicates the percentage of the rated
torque of the present motor,
Torque - .
P17.15 reference value displaying the torque reference. 0.0% [ ]
Setting range: -300.0%-300.0% (of the
motor rated current)
P17.16 Linear speed [0-65535 0 [ )
P17.17 Reserved - - -
P17.18 Count value |0-65535 0 [ )
All input Displays the Al input signal.
PI7.19 voltage Setting range: 0.00-10.00V 0.00v o
Al2 input  |Displays the Al2 input signal.
P17.20 voltage Setting range: 0.00V-10.00V 000V o
Al3'input  |Displays the Al3 input signal.
PI7.21 voltage Setting range: 0.00V-10.00V 0.00v o
P17.22 HDIA input  |Displays the HDIA input frequency. 0.000 °
frequency  |Setting range: 0.000-50.000kHz kHz
P17.23 PID reference |Displays the PID reference value. 0.0% [ )




Function

code Name Description Default | Modify
value Setting range: -100.0-100.0%
PID feedback |[Displays the PID feedback value.
P17.24 value Setting range: -100.0-100.0% 00% o
Displays the power factor of the
P17.25 Motfor power present motor. 0.00 o
actor Setting range: -1.00-1.00
. . |Displays the duration of this run of the
P17.26 Duration of this VFIS. i Omin °
run Setting range: 0-65535min
Present step of |Displays the present step of the simple
P17.27 simple PLC  |PLC function. 0 [
Setting range: 0-15
Displays the ASR controller output
Motor ASR value as a percentage relative to the
1728 controller rated motor torque under the vector 0.0% °
output conFroI mode.
Setting range: -300.0%-300.0% (of the
motor rated current)
Displays the initial identification angle
P17.29 opsgijgg"j sonfxl of SM. 00 °
Setting range: 0.0-360.0
Phase Displays the phase compensation of
P17.30 | compensation [SM. 0.0 [ J
of SM Setting range: -180.0-180.0
P17.31 Reserved - - -
Motor flux
P17.32 ) 0.0%-200.0% 0.0% [
linkage
Exciting current Displays the exciting current reference
P17.33 reference value under the vector control mode. 0.00A [ ]
Setting range: -300.00-300.00A
Torque current Displays the torque current reference
P17.34 reference value under the vector control mode. 0.00A o
Setting range: -300.00-300.00A
P17.35 Reserved - - -
P1736 | Output torque Displays the output torque value. 0.0 N-m °

During forward running, the positive




Function Name Description Default | Modify
code
value is the motoring state while the
negative value is generating state.
During reverse running, the positive
value is the generating state while the
negative value is the motoring state.
Setting range: -3000.0-3000.0 N'm
P17.37 Motor overload Setting range: 0-65535 0 [ J
count value
pr738 | "% PP Hoetting range: -100.0%-100.0% 00% | ®
output
Function code
P17.39 in parameter |Setting range: 0.00-99.00 0.00 [ ]
download error
Setting range: 0x000-0x122
Ones place: Control mode
0: Open-loop vector control
1: Reserved
2: VF control
Tens place: Open-loop vector control
P17.40 MOtf’nrOC;;”O' mode 0000 | @
0: svCo
1.SvCa
2: Reserved
Hundreds place: Motor type
0: Asynchronous motor (AM)
1: Synchronous motor (SM)
P17 41 E;i;tgzrzgg\;? Setting range: 0.0%—-300.0% (of the 0.0% °
S motor rated current)
limit
P17 42 Braking tqrque Setting range: 0.0%—-300.0% (of the 0.0% °
upper limit  |motor rated current)
Forward
p17.43 | OtaNON UPPeI o i g range: 0.00-P00.03 000H: | ®
limit frequency E—
in torque

306



Fucr:‘;c:n Name Description Default | Modify
control
Reverse
rotation upper-
P17.44 | limit frequency |Setting range: 0.00-P00.03 0.00Hz [ ]
in torque
control
Inertia
P17.45 | compensation |Setting range: -100.0%-100.0% 0.0% [ J
torque
Friction
P17.46 | compensation |Setting range: -100.0%-100.0% 0.0% [ )
torque
Motor pole )
P17.47 . Setting range: 0-65535 0 [ )
pairs
pi7ag | VFDoverload Yo o range: 0-65535 0 °
count value
pi7.4g | Frequency set |o i o range: 0.00-P00.03 000H: | ®
by A source I
pi7.50 | Freauency set |q i ing range: 0.00-P00.03 000Hz | @
by B source —
PID
P17.51 proportional |Setting range: -100.0%-100.0% 0.0% [ )
output
PID integral . ) o o 5
P17.52 output Setting range: -100.0%—-100.0% 0.0% [ )
P17.53 P‘DSSIZLetm'a' Setting range: -100.0%-100.0% 0.0% °
PID present
P17.54 proportional  [Setting range: 0.00-100.00 0.00 [
gain
pr755 | PIDPresent o ing range: 0.00-10.00s 0.00s °
) integral gain g range: & ) )
PID present . . .
P17.56 differential time Setting range: 0.00-10.00s 0.00s [ )
P17.57- Reserved - - -
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Function Name Description Default | Modify
code
P17.58
Monitoring . Al
P17.59 variable 1 Setting range: 0-65535 0 o
Monitoring . Al
P17.60 variable 2 Setting range: 0-65535 0 o
Monitoring ) )
P17.61 variable 3 Setting range: 0-65535 0 [ )
Monitoring . A
P17.62 variable 4 Setting range: 0-65535 0 [ J
P17.63 Reserved - - -
Group P23—Vector control of motor 2
Function Name Description Default | Modify
code
Speed-loop  [Setting range: 0.0-200.0
P23.00 proportional |#'Note: Applicable only to vector 20.0 O
gain 1 control mode.
Speed-loo Setting range: 0.000-10.000s
P23.01 | . P . P # Note: Applicable only to vector 0.200s @]
integral time 1
control mode.
Low-point  |Setting range: 0.00Hz—P23.05
P23.02 frequency for |# Note: Applicable only to vector 5.00Hz O
switching control mode.
Speed-loop  [Setting range: 0.0-200.0
P23.03 proportional | # Note: Applicable only to vector 20.0 @]
gain 2 control mode.
Speed-loo Setting range: 0.000-10.000s
P23.04 |. P . P |#Note: Applicable only to vector 0.200s @]
integral time 2
control mode.
P23.05 frquer;];y for # Note: Applicable only to vector 10.00Hz o
switching control mode.
P23.06 Speedflgop 0-8 (corresponding to 0-28/10ms) 0 O
output filter
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Function Name Description Default | Modify
code
Slip compensation coefficient is used
Electromotive |to adjust the slip frequency of the
slip vector control and improve the speed
P23.07 | compensation |control accuracy of the system. 100% @]
coefficient of |Adjusting the parameter properly can
vector control [control the speed steady-state error.
Setting range: 50-200%
Slip compensation coefficient is used
Power- to adjust the slip frequency of the
generation slip |vector control and improve the speed
P23.08 | compensation |control accuracy of the system. 100% O
coefficient of |Adjusting the parameter properly can
vector control [control the speed steady-state error.
Setting range: 50-200%
P23.09 Reserved - - -
Setting range: 0—2000
#Note:
® P2310 is a current loop PI
regulation parameter. It impacts
Current loop the dynamic response speed and
p23.10 bandwidth control accuracy of the system. 400 o
Generally, you do not need to
modify it.
® Applicable to SVC 0 (P00.00 = 0)
and SVC 1 (P00.00 = 1).
Speed-loop
P23.11 |differential gain |Setting range: 0.00-10.00 0.00 O
of motor 2
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