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Preface

Thank you for choosing Goodrive270 series variable-frequency drive (VFD).

If not otherwise specified, the VFD in the manual always indicates Goodrive270 series VFD, which is
an optimized VFD special for fan and pump. Simple and easy to use, the VFD can drive the fans and
pumps in wastewater treatment, HVAC, chemical, metallurgical, electric power and other industries.

Using advanced vector control technologies, the VFD can drive both synchronous motors (SMs) and
asynchronous motors (AMSs) in various complex work conditions. In addition, the VFD has been
embedded with various fan and pump application macros, such as PID, multi-pump control, constant
pressure water supply, effectively relieving engineers from the difficulty in debugging. The VFD uses
an independent air duct design and thickened circuit board coating, helping to adapt to hostile
environments, ensuring long and reliable run, and reducing maintenance cost. The VFD also supports
communication bus add-on, such as CAN bus and PROFINET bus, providing better industrial control
system compatibility. Furthermore, the VFD supports wireless communication, allowing users to
upload VFD process data to the cloud through GPRS, WiFi, Bluetooth, and other means as as to
achieve remote monitoring and analysis anytime anywhere. The VFD power density is improved,
facilitating the in-cabinet design and reducing customer system costs. The VFD circuit optimization
design has excellent electromagnetic compatibility characteristics to ensure stable run in complex
electromagnetic environments.

This manual instructs you how to install, wire, set parameters for, diagnose and remove faults for, and
maintain the VFD, and also lists related precautions. Before installing the VFD, read through this
manual carefully to ensure the proper installation and running with the excellent performance and
powerful functions into full play.

The manual is subject to change without prior notice.
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1 Safety precautions
1.1 What this chapter contains

Read this manual carefully and follow all safety precautions before moving, installing, operating and
servicing the product. 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 your or your customers’ failure to follow the safety precautions.

1.2 Safety definition

Danger: Severe personal injury or even death can result if related requirements are not followed.
Warning: Personal injury or equipment damage can result if related requirements are not followed.
Note: Actions taken to ensure proper running.

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 maintaining and capable
to prevent any emergencies.

1.3 Warning

Warnings caution you about conditions that can result in severe injury or death and/or equipment
damage and advice on how to prevent dangers. The following table lists the warning symbols in this

manual.
No. Name Description Abbreviation
Severe personal injury or even death
A Danger can result if related requirements are A
Danger

not followed.

Personal injury or equipment

A Warning Warning | damage can result if related A
requirements are not followed.

The PCBA may be damaged if

A Electrostatic lated ) " . 7'y
. o related requirements are no
A2 Forbid sensitive a hed
followed.
. Do not touch. The VFD base may
. Hot sides
Hot sides become hot.
As high voltage still presents in the
bus capacitor after power off, wait for
f Electric at least five minutes (or 15 min / 25 f
shock min, depending on the warning

symbols on the machine) after power

off to prevent electric shock.

-1-
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No. Name Description Abbreviation
Read Read the operation manual before
manual operating the equipment.
Note Note Actlo_ns taken to ensure proper Note
running.

1.4 Safety guidelines

< 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. Ensure all the input power supplies have been disconnected
before wiring or inspection, and wait for at least the time designated on the
A VFD or until the DC bus voltage is less than 36V. The minimum waiting time is
listed in the following.

VFD model Minimum waiting time
380V 1.5kW—110kW 5 minutes
380V 132kW-315kW 15 minutes
380V >355kW 25 minutes

f < Do not refit the VFD unless authorized; otherwise fire, electric shock or other
injury may result.
ﬁ <~ The base may become hot when the machine is running. Do not touch.
A
Az

Otherwise, you may get burnt.

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

related operations.

1.4.1 Delivery and installation

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

< Do not run the VFD if it is damaged or incomplete.

<~ Do not contact the VFD with damp objects or body parts. Otherwise,
electric shock may result.

g <> Do not push the VFD sidewards during moving.

< Prevent the VFD from tipping sidewards.

Note:

< Select appropriate tools for VFD delivery and installation to ensure the safe and proper running
and avoid physical injury or death. To ensure personal safety, take mechanical protective
measures like wearing safety shoes and working uniforms.

-
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<>

<>
<>
<>

<

<>

Protect the VFD against physical shock or vibration during the delivery and installation.
Do not carry the VFD only by its front cover as the cover may fall off.
The installation site must be away from children and other public places.

When the altitude exceeds 1000m, derate by 1% for every increase of 100m. When the altitude
exceeds 3000m, consult the local INVT dealer or office for details.

Use the VFD in proper environments. (For details, see section 4.2.1 Installation environment.)
Prevent the screws, cables and other conductive parts from falling into the VFD.

As leakage current of the VFD 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 (with the same cross sectional area).

R, S and T are the power input terminals, and U, V and W are the output motor terminals.
Connect the input power cables and motor cables properly; otherwise, VFD damage may occur.

1.4.2 Commissioning and running

<> Cut off all power supplies connected to the VFD before terminal wiring, and
wait for at least the time designated on the VFD after disconnecting the power
supplies.

<~ High voltage presents inside the VFD during running. Do not carry out any
operation on the VFD during running except for keypad setup. The VFD control
terminals form extra-low voltage (ELV) circuits. Therefore, you need to prevent
the control terminals from connecting to accessible terminals of other devices
when there is no isolation protection mechanism configured.

<~ 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.

<~ 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 a mechanical braking device.

< During driving a permanent magnet SM, besides above-mentioned items, the

following work must be done before installation and maintenance:

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

v The permanent-magnet SM has been stopped, and the voltage on output
end of the VFD is lower than 36V.

v/ After the permanent-magnet SM has stopped, wait for at least the time
designated on the VFD, and ensure the voltage between + and - is lower
than 36V.

v'During operation, it is a must to ensure the permanent-magnet SM 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 permanent-magnet SM and the VFD.

-3-
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Note:
<- Do not switch on or switch off the input power supplies of the VFD frequently.

< Ifthe VFD has been stored without use for a long time, perform capacitor reforming (described in
chapter 8 Maintenance), inspection and pilot run for the VFD before the reuse.

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

1.4.3 Maintenance and component replacement

< Only trained and qualified professionals are allowed to perform maintenance,
inspection, and component replacement for the VFD.

< Cut off all power supplies connected to the VFD before terminal wiring, and

A wait for at least the time designated on the VFD after disconnecting the power

supplies.

< During maintenance and component replacement, take measures to prevent
screws, cables and other conductive matters from falling into the internal of the
VFD.

Note:
< Use proper torque to tighten screws.

< During maintenance and component replacement, keep the VFD and its parts and components
away from combustible materials and ensure they have no combustible materials adhered.

< Do not carry out insulation voltage-endurance test on the VFD, or measure the control circuits of
the VFD with a megohmmeter.

<~ During maintenance and component replacement, take proper anti-static measures on the VFD
and its internal parts.
1.4.4 Disposal

A < The VFD contains heavy metals. Dispose of a scrap VFD as industrial waste.

Ei < Dispose of a scrap product separately at an appropriate collection point but not
— place it in the normal waste stream.

4-
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2 Quick startup
2.1 What this chapter contains

This chapter introduces the basic installation and commissioning rules that you need to follow to
realize quick installation and commissioning.

2.2 Unpacking inspection

Check the following after receiving the product.

1. Whether the packing box is damaged or dampened. If any problems are found, contact the
local INVT dealer or office.

2. Whether the model identifier on the exterior surface of the packing box is consistent with
the purchased model. If any problems are found, contact the local INVT dealer or office.

3. Whether the interior surface of the packing box is abnormal, for example, in wet condition,
or whether the enclosure of the VFD is damaged or cracked. If any problems are found,
contact the local INVT dealer or office.

4. Whether the VFD nameplate is consistent with the model identifier on the exterior surface
of the packing box. If any problems are found, contact the local INVT dealer or office.

5. Whether the accessories (including the manual, keypad, and expansion card) inside the
packing box are complete.If any problems are found, contact the local INVT dealer or office.

2.3 Checking before use
Check the following before using the VFD.

1. Mechanical type of the load to be driven by the VFD to verify whether the VFD will be
overloaded during work. Whether the power class of the VFD needs to be increased.

2. Whether the actual running current of the motor is less than the rated current of the VFD.

3.  Whether the control accuracy required by the load is the same as that is provided by the
VFD.

4. Whether the grid voltage is consistent with the rated voltage of the VFD.

5. Check whether expansion cards are needed for selected functions.

2.4 Environment checking

Check the following before installing the VFD:

1. Whether the actual ambient temperature exceeds 40°C. When the temperature exceeds
40°C, derate by 1% for every increase of 1°C. Do not use the VFD when the ambient
temperature exceeds 50°C.

Note: When the VFD is built in a cabinet, the ambient temperature is the temperature of air
in the cabinet.

2. Whether the actual ambient temperature is lower than -10°C. If the temperature is lower

-5-
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than -10°C, use heating devices.
Note: When the VFD is built in a cabinet, the ambient temperature is the temperature of air
in the cabinet.

3. Whether the altitude of the application site exceeds 1000m. When the installation site
altitude exceeds 1000 m, derate by 1% for every increase of 100m. When the installation
site altitude exceeds 3000m, consult the local INVT dealer or office.

4. Whether the actual environment humidity exceeds 90% or condensation occurs. If yes, take
additional protective measures.

5.  Whether there is direct sunlight or biological invasion in the environment where the VFD is
to be used. If yes, take additional protective measures.

6. Whether there is dust or inflammable and explosive gas in the environment where the VFD

is to be used. If yes, take additional protective measures.

2.5 Checking after installation

Check the following after the VFD installation is complete.

1. Whether the input power cables and motor cables meet the current-carrying capacity
requirements of the actual load.

2. Whether correct accessories are selected for the VFD, the accessories are correctly and
properly installed, and the installation cables meet the capacity carrying requirements of all
components (including the input reactor, input filter, output reactor, output filter, and DC
reactor).

3. Whether the VFD is installed on non-flammable materials and the heat-radiating
accessories (such as reactors) are away from flammable materials.

4. Whether all control cables and power cables are run separately and Whether the routing
complies with EMC requirement.

5. Whether all grounding systems are properly grounded according to the requirements of the
VFD.

6. Whether all the installation clearances of the VFD meet the requirements in the manual.

7. Whether the installation mode conforms to the instructions in the operation manual. It is
recommended that the VFD be installed uprightly.

8. Whether the external connection terminals of the VFD are tightly fastened and the torque is
appropriate.

9. Whether there are screws, cables, or other conductive items left in the VFD. If yes, get

them out.
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2.6 Basic commissioning

Complete the basic commissioning as follows before the actual use of the VFD:

1. According to the actual motor parameters, select the motor type, set motor parameters, and
select the VFD control mode.

2. Check whether autotuning is required. If possible, de-couple the VFD from the motor load
to start dynamic parameter autotuning. If the VFD cannot be de-coupled from the load,
perform static autotuning.

Adjust the ACC/DEC time according to the actual work condition of the load.

4. Perform device commissioning by means of jogging and check whether the motor rotational
direction is correct. If not, change the rotation direction by swapping any two phase wires of
the motor.

5. Set all control parameters and then perform actual run.
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3 Product overview
3.1 What this chapter contains

This chapter mainly introduces the working principles, product features, layouts, nameplates and
model designation rules.
3.2 Basic principles
The VFD is used to control asynchronous AC induction motors and permanent magnetic synchronous
motors. The following figure shows the main circuit diagram of the VFD. The rectifier converts 3PH

AC voltage into DC voltage, the capacitor bank of intermediate circuit stabilizes the DC voltage, and
then the inverter converts DC voltage into AC voltage that can be used by an AC motor.

‘(4’)
A A 2 L:J= —

o
1L

\ 4

g

PE

PE
E— ©

ST
1
T T [T
s K lc

Figure 3-1 Main circuit diagram

Optional DC | (+)
reactor

XA % 2 _ 4%}4@4\
R | U
S i \Y
T W
XA % 2 - 4 _ﬁ}_q/
PE FNY YN ‘ PE
-1 o i

Figure 3-2 Main circuit diagram for 400-500kW (included) VFD models (with built-in DC reactors)

Note: Built-in DC reactors are standard parts only for 400-500kW VFD models.
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3.3 Product specifications

Description Specifications
Input voltage (V) AC 3PH 380-480V. Rated voltage: 380V
Allowed voltage
transient -15%—+10%
Power input fluctuation
Input current (A) See section 3.6 Product ratings.
Input frequency
50Hz or 60Hz; Allowed range: 47-63Hz
(Hz)
Output voltage (V) | O-Input voltage (V)
Output current (A) | See section 3.6 Product ratings.
Power Output power . .
See section 3.6 Product ratings.
output (kW)
Output frequenc
P a y 0-400 Hz
(Hz)
Space voltage vector control, and sensorless vector
Control mode
control (SVC)
Asynchronous motor (AM) and permanent magnetic
Motor type
synchronous motor (SM)
i For asynchronous motors (AMs): 1:200 (SVC); for
Speed ratio
synchronous motors (SMs): 1:20 (SVC)
Technical Speed control
P +0.2% (SVC)
control accuracy
performance | Speed fluctuation | +0.3% (SVC)
Torque response < 20ms (SVC)
Torque control
+10% (SVC)
accuracy
. Able to run at 110% of rated current for 1min, and an
Overload capacity .
overload allowed for every 5min.
Settings can be implemented through digital, analog,
. pulse frequency, multi-step speed run, simple PLC, PID,
Frequency setting T
and communication.
method ) . .
Running Settings can be combined and the setting channels can
control be switched.
performance | Automatic voltage | The output voltage can be kept constant although the
regulation grid voltage changes.
) Many protection functions available, such as protection
Fault protection .
against overcurrent, overvoltage, undervoltage,

-9-
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Description Specifications
overtemperature, and phase loss
Speed tracking Used to implement impact-free smooth startup for
restart rotating motors

Terminal analog
input resolution

No more than 20mV

Terminal digital
input resolution

No more than 2ms

Analog input

Two inputs. All: 0(2)-10V / 0(4)—20mA; Al2: -10 — +10V

Analog output

Two outputs. AOO/AO1: 0(2)-10V/0(4)-20mA

Five regular inputs. Max. frequency: 1kHz; internal

Digital input impedance: 3.3kQ
Peripheral One high-speed input. Max. frequency: 50kHz
interface One Y terminal open collector output, sharing the
Digital output terminal with S4. The function can be selected through a
jumper.
One programmable relay output.
Relay output RO1A: NO; RO1B: NC; RO1C: common
Contact capacity: 3A/AC250V, 1A/DC30V
Two extended interfaces: SLOT1 and SLOT2
Extended ) S .
) Supporting communication expansion cards, 1/0O cards
interfaces
and so on
. Supports wall-mounting, floor-mounting and
Mounting method )
flange-mounting.
Temperature of N . .
funnin -10°C — +50°C. Derating is required when the ambient
unni
. g temperature exceeds 40°C.
environment
Other IP20 for 200kW and lower

IP rating IP0OO for 220kW and higher, supporting the optional part
IP20 assembly
Pollution degree Degree 2

Cooling method

For 1.5kW: Natural air cooling
For 2.2kW and higher: Forced air cooling

-10-



Goodrive270 series VFD for fan and pump Product overview

3.4 Product nameplate

invt 3

Model: GD270-160-4 IP20
Power(Output): 160kW

Input: AC 3PH 380V-480V 310A 47Hz-63Hz

Output: AC 3PH 0V-Uinput 305A 0Hz-400Hz

S/N: Made in China
Shenzhen INVT Electric Co., Ltd.

Figure 3-3 Product nameplate

Note: The preceding shows a standard product nameplate example. The nameplate has markings
such as "CE", "TUV", and "IP20" depending on the actual certification result.
3.5 Model designation code

A model designation code contains product information. You can find the model designation code on
the VFD nameplate.

GD270-160-4-L1
© ® @ ®

Figure 3-4 Model description

) Field
Field No. o Content
description

Product .
. Product series . .
series ©) L GD270: Goodrive270 series VFD for fan and pump

abbreviation

abbreviation

Rated power @ Power range | 160: 160kW
4: AC 3PH 380V-480V

Voltage class ® Voltage class
Rated voltage: 380V
Default: Empty
L1: with built-in DC reactor, applicable to 11-500kW
models.

Management . ; e

b @ Optional L3: with built-in DC reactor and output AC reactor,
number

applicable to 220kW and higher models.
Note: DC reactors are standard parts for 400-500kW
models.
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3.6 Product ratings

Table 3-1 Ratings for AC 3PH 380V models

VFD model Output power (KW) Input current (A) Output current (A)
GD270-1R5-4 1.5 5 3.7
GD270-2R2-4 2.2 6 5
GD270-004-4 4 15 9.5
GD270-5R5-4 5.5 20 13
GD270-7R5-4 7.5 27 17

GD270-011-4(-L1) 11 35 (35) 25
GD270-015-4(-L1) 15 44 (44) 32
GD270-018-4(-L1) 18 46 (46) 38
GD270-022-4(-L1) 22 54 (54) 45
GD270-030-4(-L1) 30 75 (56) 60
GD270-037-4(-L1) 37 90 (69) 75
GD270-045-4(-L1) 45 108 (101) 92
GD270-055-4(-L1) 55 142 (117) 115
GD270-075-4(-L1) 75 177 (149) 150
GD270-090-4(-L1) 90 200 (171) 180
GD270-110-4(-L1) 110 240 (205) 215
GD270-132-4(-L1) 132 278 (235) 250
GD270-160-4(-L1) 160 310 (296) 305
GD270-185-4(-L1) 185 335 (320) 330
GD270-200-4(-L1) 200 385 (368) 380
GD270-220-4(-Ln) 220 430 (411) 425
GD270-250-4(-Ln) 250 465 (444) 460
GD270-280-4(-Ln) 280 540 (485) 530
GD270-315-4(-Ln) 315 605 (550) 600
GD270-355-4(-Ln) 355 655 (600) 650
GD270-400-4-Ln 400 660 720
GD270-450-4-Ln 450 745 820
GD270-500-4-Ln 500 800 860

Note:
%> n=1lor3

<> The rated output current is the output current when the output voltage is 380V.

<> Within the allowable input voltage range, the output current/power cannot exceed the rated

output current/power.

<> The input current of the <355kW models is measured at an input voltage of 380V and without DC
reactors or input/output reactors.
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3.7 Structure

The VFD structure is shown in the following figure (taking the 380V 45kW VFD model as an example).

Figure 3-5 Structure diagram

No. Name Description
1 Upper cover Protects internal components and parts.
For details, see section 5.4 Operating the VFD through
2 Keypad
the keypad.
3 Lower cover Protects internal components and parts.
4 Expansion card Optional. For details, see Appendix A Expansion card.
5 Baffle of control board Protects the control board and install expansion cards.
6 Cooling fan For details, see section 8 Maintenance.
7 Keypad interface Connects the keypad.
8 Nameplate For details, see section 3 Product overview.
9 Control circuit terminals For details, see section 4 Installation guidelines.
o Optional. Cover plate can upgrade protection level,
10 Cover plate of heat emission however, as it will also increase internal temperature,
hole derated use is required.
11 Main circuit terminal For details, see section 4 Installation guidelines.
12 POWER indicator Power supply indicator
13 GD270 product series label | For details, see section 3.5 Model designation code.

13-
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4 Installation guidelines
4.1 What this chapter contains

This chapter describes the mechanical installation and electrical installation of the VFD.

<~ Only trained and qualified professionals are allowed to carry out the
operations mentioned in this chapter. Please carry out operations according
to instructions presented in chapter 1 Safety precautions. Ignoring these
safety precautions may lead to physical injury or death, or device damage.

<~ Ensure the VFD power has been disconnected before installation. If the VFD
has been powered on, disconnect the VFD power and wait for at least the

A time specified on the VFD, and ensure the POWER indicator is off. You are

recommended to use a multimeter to check and ensure the VFD DC bus

voltage is below 36V.

<~ The VFD installation must be designed and done according to applicable local
laws and regulations. INVT does not assume any liability whatsoever for any
VFD installation which breaches local laws or regulations. If
recommendations given by INVT are not followed, the VFD may experience
problems that the warranty does not cover.

4.2 Mechanical installation
4.2.1 Installation environment

The installation environment is essential for the VFD to operate with best performance in the long run.
Install the VFD in an environment that meets the following requirements.

Environment Condition
Installation
. Indoor
site
< -10-+50°C.

<~ When the ambient temperature exceeds 40°C, derate by 1% for every
increase of 1°C.

<~ Do not use the VFD when the ambient temperature exceeds 50°C.

< To improve reliability, do not use the VFD in the places where the

. temperature changes rapidly.
Ambient

<~ When the VFD is used in a closed space, such as control cabinet, use a
temperature

cooling fan or air conditioner for cooling, preventing the internal
temperature from exceeding the temperature required.

< 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.
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Environment

Condition

< Less than 90%
Relative <~ Condensation is not allowed.
humidity (RH) | < The max. RH cannot exceed 60% in the environment where there are
corrosive gases.
Storage
temperature ~30-+60°C
Install the VFD in a place:
<> Away from electromagnetic radiation sources
<> Away from oil mist, corrosive gases, and combustible gases
<> Without the chance for foreign objects such as metal powder, dust, oil and
Running water to fall into the VFD (do not install the VFD onto combustible objects
environment such as wood)
<> Without radioactive substances and combustible objects
< Without hazard gases or liquids
< With low salt content
<> Without direct sunlight
< Lower than 1000m
Altitude <> When the altitude exceeds 1000m, derate 1% for every increase of 100m.
<> When the installation site altitude exceeds 3000m, consult the local INVT
dealer or office.
Vibration Max. vibration ACC: 5.8m/s? (0.6g)
Installation . L
direction Install the VFD vertically to ensure good heat dissipation performance.

4.2.2 Installation direction

The VFD can be installed on the wall or in a cabinet.

The VFD must be installed vertically. Check the installation position according to following

requirements. For details about the outline dimensions, see Appendix C Dimension drawings.

Vertical installation

b. Horizontal installation c. Lateral installation

Figure 4-1 VFD installation direction
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4.2.3 Mounting method

The VFD mounting method varies depending on the size. The mounting methods include wall
mounting, flange mounting (applicable to 200kW and lower models), and floor mounting (applicable to
220-500kwW models).

Wall mounting Flange mounting
Figure 4-2 Mounting method
The mounting procedure is as follows:

1. Mark the installation hole positions. For details about the installation hole positions, see Appendix
D Dimension diagrams.

2. Mount the screws or bolts onto the designated positions.

3. Lean the VFD against the wall.

4. Tighten the screws.

Note:

< The flange mounting plate must be used for flange mounting.

< The 380V 220-500kW VFD models support the (optional part) installation base, which can house
an output AC reactor.
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424 Installing one VFD

Hotair C

T
| i i

L Cold air €

T

II?

Tél

Figure 4-3 Installing one VFD

Note: For clearances B and C, each must be 100mm at least.

4.2.5 Multiple-VFD installation

ﬁ Hotair C

[

L Cold air C

Figure 4-4 Parallel installation
Note:

< When you install VFDs in different sizes, align the top of each VFD before installation for the
convenience of future maintenance.

< For clearances B, D and C, each must be 100mm at least.
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4.2.6 Vertical installation

Air baffle

Air baffle

Hot

Figure 4-5 Vertical installation

Note: During vertical installation, you must install the air baffle, otherwise, the VFD will experience
mutual interference, and the heat dissipation effect will be degraded.

18-
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4.2.7 Tilted installation

Figure 4-6 Tilted installation

Note: During tilted installation, it is a must to ensure the air inlet duct and air outlet duct are separated
from each other to avoid mutual interference.

4.2.8 Cabinet installation
4.2.8.1 Heat dissipation description

GD270 220-500kW models (L1/L3) can be mounted in cabinets. Heat dissipation must be considered
for the cabinet mounting method.

Figure 4-7 shows how to mount the VFD in a direct exhaust cabinet (without a fan at the top).
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Cabinet-top air
outlet cover

H Heat dissipation

i dssh

Air T
baffle : D Sealing sponge
S Breaker | = Power unit
o™~ .
o C?P'"Etﬂ Cabinet front door
Input wiring
copper bar

Input AC reactor

11
|

Front-door
air inlet

Figure 4-7 Diagram of mounting the VFD in a direct exhaust cabinet

As shown in Figure 4-8, the air duct of VFD must be isolated within the cabinet to prevent the hot air
in the VFD outlet from circulating within the cabinet, and the air baffle design for isolation ensures that
the hot air is discharged from the cooling holes at the top of cabinet.

Note: A 40x40 sealing sponge must be used at the position corresponding to the air baffle in the front
door panel, which prevents air duct short circuit.

Sealing sponge

bl —

Figure 4-8 Diagram of air baffle design
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4.2.8.2 Points for attention

It is recommended that the cabinet adopts the nine-fold profile cabinet (PS cabinet). Before mounting
the VFD, install two bottom support crossbeams, a mounting bracket, and a mounting rail in the
cabinet, and design the mounting crossbeam for VFD fixing, and reserve fixing holes on the mounting
crossbeam (see C.4.3 Floor mounting dimensions for the specific location and size). Reserve the
in-cabinet space for connecting the copper bar coming out of the VFD side.

The VFD can be pushed into and out of the cabinet through the rail and four casters at the VFD
bottom. Note that The VFD can be pushed into or out of the cabinet only after the casters are aligned
with the rail. To ensure safety, arrange two people to push the VFD into or out of the cabinet.

Note:

< Figure 4-9 shows the mounting space. You not only need to reserve enough heat dissipation
space for the VFD but also need to consider the heat dissipation condition for other devices in the
cabinet.

l I

N — o P——

te> 1 ) -]

e | [ ——

[t 2 ) e
N O %Iﬁ
T || | I[[I]]]|
(o0iao0monoom0n (IID){ (D (D (D) I[ﬂl
0 15

Figure 4-9 Mounting space requirements

<> Cabinet air inlet actual effective area (indicating the through-hole area): For GD270-220-4(-Ln)
and GD270-250-4(-Ln), the air inlet area is 42210mm? and the air outlet area is 67875mm?; For
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GD270-280-4(-Ln), GD270-315-4(-Ln), and GD270-355-4(-Ln), the air inlet area is 63315mm?
and the air outlet area is 101305mm? For GD270-400-4-Ln, GD270-450-4-Ln, and
GD270-500-4-Ln, the air inlet area is 63315mm? and the air outlet area is 101305mm>.

<~ Main circuit power line copper terminals need to be operated with tools similar to sleeve tools with
extensions.

<~ The VFD can be pushed into or out of the cabinet only after the casters are aligned with the rail.
To ensure safety, arrange two people to push the VFD into or out of the cabinet. See Figure 4-15
and Figure 4-16.

< For in-cabinet mounting, see the cabinet layout diagram Figure 4-10. The cabinet frame is
2200*800*600 (unit: mm, including the H200 cabinet ventilation top cover). To secure the
in-cabinet mounting, you must mount the H100 cabinet base. The air baffle must be mounted at
the top of cabinet to prevent the hot air in the VFD outlet from circulating within the cabinet. A
40X40 sealing sponge must be used at the position corresponding to the air baffle in the front
door panel, which prevents air duct short circuit. In addition, air inlet vents must be made at the
lower of the cabinet door.

<~ The bottom mounting bracket in the cabinet is a standard part, delivered along with the VFD. The
bottom support crossbeam and mounting rail are optional parts.

canneop [T
outlet cover : \I“ Heat dissipation
) - : airflow
Air )
baffle Sealing sponge
S Breaker [ Power unit
o~ | Seateane il fl
i Cabinet a4 oalog =\ Cabinet front door
Input wiring i d
copper bar ==
H o (AR
fL
TN
Input AC reactor 3 Fro_"t"door
s [~ % airinlet

Figure 4-10 Recommended cabinet layout
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4.2.8.3 In-cabinet mounting procedure

No. Description
1 Mount the crossbeam for VFD fixing in the nine-fold profile cabinet. (See Figure 4-11.)
2 Fix the bottom support crossbeams and mounting bracket in the cabinet. (See Figure
4-13.)
3 Assemble the mounting rail (optional part) and mount it in the cabinet.

Arrange two people to align the VFD casters with the mounting rail and push the VFD
4 to the cabinet. (See Figure 4-15 and Figure 4-16. Use the auxiliary rope for mounting
to prevent the VFD from side tipping during the push-in or push-out.)

Remove the auxiliary rope for mounting, and insert screws into the fixing holes at the

5 back, top, and bottom of VFD to fix the VFD to the mounting crossbeam. (See Figure
4-18.)
6 Remove the mounting rail when you ensure the mounting is secure.
1. Fix the mounting crossbeam and reserve fixing holes.

(1) The nine-fold profile cabinet (PS cabinet) is recommended. Figure 4-11 shows the enlarged
view of the nine-fold profile cross section.

(2) When mounting a GD270 280-500kW VFD into a nine-fold profile cabinet with the depth of
600mm, you must bend the mounting crossbeam inwards (shown in Figure 4-12) to make use
of the space of column, which is not necessary for the mounting into a standard cabinet with
the depth of 800mm or greater.

Mounting crossbeam Nine-fold profile

800mm
Mounting crossbeam
=
VFD 600mm
o
Nine-fold profile cabinet
la; 1 |
Front door

Figure 4-11 Top view of mounting a GD270 280-500kwW VFD in a cabinet
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Mounting hole

Mounting crossheam

Nine-fold profile
frame of cabinet

Power unit

Figure 4-12 Three-dimension view of mounting a GD270 280-500kW VFD in a cabinet

2. Fix the bottom support crossbeams and mounting bracket. (See Figure 4-13.)

(1) Use eight M8 cage nuts to fix the two bottom support crossbeams to the base of the nine-fold
profile cabinet frame. (The support crossbeams are user designed, T=2.5mm, firmly installed.)

(2) Fix the mounting bracket to the nine-fold profile cabinet frame base with six M5 self-tapping
screws, as shown in the following figure. For details about mounting bracket dimensions, see
Figure C-16 and Table C-8.

(3) If you use another type of cabinet but not nine-fold profile cabinet, the fixing holes for the
mounting bracket need to be drilled and assembled on site.

#—Two bottom support crossbeams
support the entire machine. The
support crossbeam material thickness

must be at least 2.5mm

Nine-fold profile cabinet c _—
~_ i :

e _
M5 self-tapping screws Bottom mounting bracket

Opcs
Figure 4-13 Bottom bracket mounting diagram
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3. Assemble the mounting rail (optional part).

As shown in Figure 4-14, assemble the mounting rail, align the two front hooks with the nine-fold
profile notch, and snap them into place.

Cabinet

Mounting rai\

\”..::‘5 ? Mounting bracket

Figure 4-14 Mounting rail diagram
4. Push the VFD into the cabinet.

Figure 4-15 Aligning the VFD casters with the mounting rail
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&%

iTav)

\

Figure 4-16 Pushing the VFD into the cabinet slowly

Note: Since the VFD barycenter is too high, use the auxiliary rope for mounting to prevent the VFD
from rollover during the push-in or push-out. See the following figure.
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Figure 4-17 VFD already in the cabinet

5. Remove the mounting rail.

Figure 4-18 Fixing the VFD to the cabinet crossbeam through the four fixing holes at the VFD back
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6. Pay attention to the following:
(1) Detach the VFD from the cabinet by following the preceding procedure in reverse sequence.

(2) When fixing the VFD, ensure that the four mounting holes of VFD have been securely
connected to the mounting crossbeam.

(3) Use the lifting ring on the top of VFD for lifting and moving. Never apply force to the positive
and negative bus terminals.

(4) If you need to place the VFD vertically, avoid applying force to VFD sides or placing the VFD on
a tilted surface. If the tilted angle is more than 5°, the VFD may suffer rollover since the VFD
has a large size and heavy weight (about 200kg).
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4.3 Standard wiring of the main circuit
4.3.1 Main circuit wiring diagrams

(+) )

P —

U Output
. f”m’p;"* N | reactor |

\%
3PH power | reactor | 380V VFD I out

— put |

380V 50/60Hz U ot | S w filter
—TS 3 filter L S

Fuse ==~ "7~ ' PE 1

Figure 4-19 AC 3PH 380V main circuit wiring diagram
Note:

<> The fuse, input reactor, input filter, output reactor, and output filter are optional parts. For details,
see "Appendix D Optional peripheral accessories".

< If you require the built-in DC reactor, purchase the VFD model with the suffix "-L1".
4.3.2 Main circuit terminal diagram

8.8
2

515

Figure 4-20 Main circuit terminal diagram for 3PH 380V 1.5—7.5kW (unit: mm)

GH[PBIRIS[TIUIV W)

5

116

Figure 4-21 Main circuit terminal diagram for 3PH 380V 11-15kW (unit: mm)
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Figure 4-22 Main circuit terminal diagram for 3PH 380V 18.5-22kW (unit: mm)
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Figure 4-23 Main circuit terminal diagram for 3PH 380V 30-37kW (unit: mm)
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Figure 4-24 Main circuit terminal diagram for 3PH 380V 45kW (unit: mm)
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Figure 4-25 Main circuit terminal diagram for 3PH 380V 55-90kW (unit: mm)
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Figure 4-26 Main circuit terminal diagram for 3PH 380V 110-132kW (unit: mm)
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Figure 4-27 Main circuit terminal diagram for 3PH 380V 160-200kW (unit: mm)
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Figure 4-28 Main circuit terminal diagram for 3PH 380V 220-250kW standard models and (-L1)
models with built-in DC reactors (unit: mm)
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Figure 4-29 Main circuit terminal diagram for 3PH 380V 220-250kW (-L3) models with output reactors
(unit: mm)
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Figure 4-30 Main circuit terminal diagram for 3PH 380V 280-355kW standard models and (-L1)

models with built-in DC reactors (unit: mm)
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Figure 4-31 Main circuit terminal diagram for 3PH 380V 280-355kW (-L3) models with output reactors
(unit: mm)
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Figure 4-32 Main circuit terminal diagram for 3PH 380V 400-500kW standard models and (-L1)
models with built-in DC reactors (unit: mm)

185 85 |

'

4
R

O@
o
Lol s
.
5
[&]; %
Ol 13
[m)
a

®

®
E3
0

20.6

G—@l/\

I I j
1315 148 | g © a
U °e % L]
8 - EIC) I 29
3 f EI0) I @®||
[] 00
? eolg (53
o © g
° o

JF’ W év
Eﬂ—ﬁ slo |
g
~ 6-M16
. .
"
2
% =7
@@
. I B - e °
e
o
- W O W O
1123 116.5 130 130

Figure 4-33 Main circuit terminal diagram for 3PH 380V 400-500kW (-L3) models with output reactors
(unit: mm)
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Terminal symbol Description
R, ST 3PH AC input terminals, connecting to the grid
U, V,W 3PH AC output terminals, which connect to the motor in most cases
*) (+) and (-) can share the DC bus or connect to an external DC power
() supply.
PE Grounding terminal for safe protection; each machine must carry two PE
terminals and proper grounding is required

Note:

<> Do not use asymmetrical motor cables. If there is a symmetrical grounding conductor in the motor
cable besides the conductive shielded layer, ground the grounding conductor on the VFD end

and motor end.

<> Route the motor cable, input power cable and control cable separately.

< (+) and (-) are only used for multiple VFDs sharing the DC bus but not used for DC power input.

4.3.3 Wiring procedure for main circuit terminals

1. Connect the grounding line of the input power cable to the grounding terminal (PE) of the VFD,
and connect the 3PH input cable to R, S and T terminals and tighten up.

2. Connect the ground wire of the motor cable to the PE terminal of the VFD, connect the motor 3PH
cable to the U, V and W terminals, and tighten up.

3. Fasten all the cables outside the VFD mechanically if allowed.

Lo oo

L

NG Y
The screw is The screw is
not fastened. fastened.

Figure 4-34 Screw installation diagram
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4.4 Standard wiring of the control circuit
4.4.1 Wiring diagram of basic control circuit

FWDrun _ ™ S1 %f
. I lil AOO Analog output
FWD jog _ s2 @ v oo 0-10V/0-20mA
Fault reset I s3 @
I sS4 ’_@ lﬁl AOL Analog output

0-10V/0-20mA

_ HDIA’_@ V. | GND

Com J10 S4/Y1y

Pw T [ } vi
E sS4 Y1 CoM output
J +24V

PE

L

RS485

Multifunction analog input i } communication

Power used for
[ +10V frequency setting
< All Ji1
la
[ A2
vl RO1A
- GND RO1B Relay 1
PE ROLC output
tov L
(External)

Figure 4-35 Control circuit wiring diagram

Note: If wire-passing board outlet space is insufficient when all terminals on the control board are
wired, cut the knock-out hole on the lower cover for wire outlet. If a dangerous situation occurs when
the knock-out hole is cut for a purpose but not wire outlet, we will not bear any responsibility.

Name Description

+10V Locally provided +10.5V power supply

Input range: For Al1, 0(2)-10V or 0(4)-20mA

All For A2, -10V—+10V

Input impedance: 20kQ for voltage input; 250Q for current input
Whether voltage or current is used for input is set through jumper J11.
Al2 Resolution: 5mV when 10V corresponds to 50Hz

Error: £0.5% when input is above 5V/10mA at 25°C

GND Reference zero potential of +10.5V

AOO0 Output range: 0(2)-10V or 0(4)-20mA

Whether voltage or current is used for output of AOO and AO1 is set through

AO1 jumpers J7 and J6.
Error: £0.5% when output is 5V at 25°C
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Name Description

RO1A

RO1B RO1 output; RO1A: NO; RO1B: NC; RO1C: common
Contact capacity: 3A/AC250V, 1A/DC30V

RO1C

COM +24V common terminal
Switch capacity: 50mA/30V

Y1 Output frequency range: 0—1kHz

Y1 and S4 share the output terminal. The selection is made through J10.
485+ RS485 communication port, RS485 differential signal port and standard RS485
communication port must use twisted shielded pairs; the 1200hm terminal

485 matching resistor for RS485 communication is connected through jumper J8.
PE Grounding terminal
PW Used to provide input digital working power from the external to the internal
Voltage range: 12—-30V
2av User power supply provided by the VFD, 24V(-10%—+15%). Max. output current:
200mA
s1 Digital input 1 | ° Internal impedance: 3.3kQ
+ 12-30V voltage input is acceptable
S2 Digitalinput2 | . g;_girection input terminal, supporting both NPN and PNP
s3 Digital input3 | *  Max. input frequency: 1kHz
»  All are programmable digital input terminals, the functions of
which can be set through function codes
S4 Digitalinput4 | . 54 and Y1 share the output terminal. The selection is made
through J10.
In addition to digital input functions, the terminal can also act as a high frequency
HDIA pulse input channel.

Max. input frequency: 50kHz
Duty ratio: 30%—70%

4.4.2 Input/output signal connection diagram

You can select the NPN/PNP mode and internal/external power through the U-type short connector.
NPN internal mode is adopted by default. NPN internal mode is adopted by default.
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S22 RS I S
S1_S2  S3 S4/Y1HDIA AOT All_AI2 +10V.

FUR AR AUHLAEL
=Eaa] e oo oo
ROTAROTE ROIC| | |*24YPW _COM COM AOO GND 485+ 485- PE

EEERET EEEIEEIETE

U-shaped jumper
between COM and PW
Figure 4-36 Position of U-type short connector

If the input signal comes from the NPN transistor, set the U-shaped jumper between +24V and PW
based on the power used according to the following figure.

CcoM 1 COM
T+ 24v “T¥24av

PW O—0 PW
g + 24V —> ot 24V

Internal power (NPN mode) External power (NPN mode)

Figure 4-37 NPN mode

If the input signal comes from the PNP transistor, set the U-shaped jumper based on the power used
according to Figure 4-38.

Internal power (PNP mode) External power (PNP mode)

Figure 4-38 PNP mode

4.5 External optional keypad wiring

The VFD supports optional LED keypad (BOP-270) and LCD keypad (SOP-270). Note the following
when externally connecting an optional keypad:

< The 1.5-22kW models use the film keypad design, which allows you to connect an external
optional LED or LCD keypad to the electrical cabinet through the keypad interface A. With
connection to an external keypad, the VFD support display and operation on both the local film
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keypad and external keypad.

< The 30kW and higher models are configured with independent keypads as standard parts.
Before delivery, the local keypad of any of these models has been connected to the keypad
interface B by default. If you want to move the keypad from the local to the electrical cabinet, to
ease wiring, disconnect the default keypad wiring and connect the keypad through the keypad
interface A. Keypad interfaces A and B cannot be connected at the same time. Otherwise, the
keypad fails to operate or display properly.

M =L ]

’47 Keypad interface B

oS
S1_S2 S3 S4/Y1HDIA AOL Al AI2 +10V.

FUFL AR
= e o coocoooooo
RO1ARO1B RO1C| +24V PW COM COM AQO GND 485+ 485- PE

E[STE(EN O P=P=PEP=Pepai=l i

|
|

Keypad interface A

Figure 4-39 External keypad interface

4.6 Wiring protection
(1) Protecting the VFD and input power cable in case of short circuit
The VFD and input power cable can be protected in case of short circuit, avoiding thermal overload.
Carry out protective measures according to the following figure.
VFD
= [

B

Il

Input cable
M3~

Fuse

Figure 4-40 Fuse configuration

Note: Select the fuse according to the manual. In case of short circuit, the fuse protects input power
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cables to avoid damage to the VFD; if internal short-circuit occurs to the VFD, it can protect
neighboring equipment from being damaged.

(2) Protecting the motor and motor cable in case of short circuit

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

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

(3) Protecting the motor against thermal overload

The motor must be protected against thermal overload. Once overload is detected, current 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.

(4) Bypass connection

In some critical scenarios, the power/variable frequency conversion circuit needs to be configured to
ensure proper operation of the system when a fault occurs to the VFD.

In some special scenarios, such as in soft startup, power-frequency running is directly performed after
the startup, which requires bypass connection.

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

If frequent switchover is needed, 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 Basic operation guidelines
5.1 What this chapter contains
This chapter instructs you how to use the VFD keypad and commission the VFD common functions.
5.2 Keypad introduction

Goodrive270 30kW and higher models have been configured with LED keypads that can be
externally connected; the 22kW and lower models have been configured with film keypads. 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 Figure 5-2 Film keypad Figure 5-3 Optional LCD

keypad
P keypad

Note:

<~ The LED keypad is a standard part for the VFD. In addition, the LCD keypad (an optional part)
can be provided as required. The LCD keypad supports multiple languages, parameter copying
function, and ten-row high-definition display. The installation size of the LCD is compatible with
the LED keypad. For details about how to operate the LCD keypad, see chapter 5 in the
operation manual for Goodrive350 series high-performance multifunction VFD.

< If you need install the keypad externally (that is, on another position rather than on the VFD), you
can use M3 screws to fix the keypad, or you can use the keypad installation bracket to install the
keypad. The mounting bracket is an optional part for the 380V 1.5-90kW models, but it is a
standard part for the 380V 110-500kW models.

No. Name Description

VFD running status indicator.(J
Status

Off: The VFD is stopped.[]
1 RUN/TUNE] PP

indicator Blinking: The VFD is autotuning parameters.[]
On: The VFD is running.
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No. Name

Description

Forward or reverse running indicator.
LED off: The VFD is running forward.O
LED on: The VFD is running reversely.

LOCAL/REMO

Indicates whether the VFD is controlled
through the
communication.
Off: The VFD is controlled through the
keypad.O

Blinking: The VFD is controlled through
terminals.O

keypad, terminals, or

On: The VFD is controlled through remote
communication.

[TRIP|

Fault indicator;

LED on: in fault stateC]

LED off: in normal state

LED blinking: in pre-alarm state

Unit displayed currently

oy
Unit

2 |
indicator oE—

e

Hz Frequency unit
RPM Rotation speed unit

A Current unit

% Percentage

Y Voltage unit

Five-digit LED displays various monitoring data and alarm codes such as the
frequency setting and output frequency.

Display Means Display Means Display Means
o 0 : 1 Z 2
3 3 Y 5 5
Digital & 6 q 7 B 8
3 display g 9 = A by b
zone E C d d E E
F F - H ' I
L L n N i n
Ix] (@] P P F r
= S E t L U
L Vv - -
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No. Name

Description

Digital

eter

4 | potentiom |Used for frequency regulation. For details, see the description of P08.42.

Program
ming key

Press it to enter or exit level-1 menus or delete
a parameter.

Confirmat
ion key

Press it to enter menus in cascading mode or
confirm the setting of a parameter.

Up key

Press it to increase data or move upward.

Down key

Press it to decrease data or move downward.

5 Keys = Right-shif
SHIF ting key

Press it to select display parameters rightward
in the interface for the VFD in stopped or
running state or to select digits to change
during parameter setting.

Run key

Press it to run the VFD when using the keypad
for control.

Stop/
Reset
key

Press it to stop the VFD that is running. The
function of this key is restricted by P07.04. In
fault alarm state, this key can be used for reset
in any control modes.

Multifunct

QuIC ion
JOG shortcut

key

The function is determined by P07.02.

5.3 Keypad display

The VFD keypad can display the stopped-state
parameter editing status, and fault alarm status.
5.3.1 Displaying stopped-state parameters

parameters, running-state parameters, function

When the VFD is in stopped state, the keypad displays stopped-state parameters. See Figure 5-4.

In the stopped state, various kinds of parameters can be displayed. You can determine which

parameters are displayed in stopped state by setting function code P07.07. For details, see the
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description of P07.07.

In stopped state, there are 15 parameters that can be selected for display, including the set frequency,
bus voltage, PID reference value, PID feedback value, input terminal status, output terminal status,
torque setting, PLC and the present step of multi-step speed, All value, Al2 value, AlI3 value,
high-speed pulse HDI frequency, pulse counting value, length value, and upper limit frequency (Hz
on). You can press to shift selected parameters from left to right or press
(P07.02=2) to shift selected parameters from right to left.

5.3.2 Displaying running-state parameters

After receiving a valid running command, the VFD enters the running state, and the keypad displays

running-state parameters, with the RUN/TUNE] indicator on. The on/off state of the FWD/RE

indicator is determined by the actual running direction. See Figure 5-4.

In running state, there are 25 parameters that can be selected for display, including the running
frequency, set frequency, bus voltage, output voltage, output current, running speed, output power,
output torque, PID reference value, PID feedback value, input terminal status, output terminal status,
torque setting, length value, PLC and the current step of multi-step speed, Al1, Al2, Al3, high-speed
pulse HDI frequency, motor overload percentage, VFD overload percentage, ramp reference value,
linear speed, AC input current, and upper limit frequency (Hz on). You can determine which
parameters are displayed in stopped state by setting function codes P07.05 and P07.06. You can
press to shift selected parameters from left to right or press to shift selected
parameters from right to left.

5.3.3 Displaying fault alarms

After detecting a fault signal, the VFD enters the fault alarm state immediately, the fault code blinks on

the keypad, and the indicator is on. You can perform fault reset by using the [STOP/RST] key,
control terminals, or communication commands.

If the fault persists, the fault code is continuously displayed.

5.3.4 Editing function codes

You can press the key to enter the editing mode in stopped, running, or fault alarm state (if
a user password is used, see the description of P07.00). The editing mode contains two levels of
menus in the following sequence: Function code group or function code number — Function code
setting. You can press the key to enter the function parameter display interface. In the
function parameter display interface, you can press the key to save parameter settings or
press the key to exit the parameter display interface.
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PRG DATA

PRG DATA
quox >
O sTOH

PRG DATA
quex ¢ > qu ¢ >
O STOH O STOH

Parameter display in stopped state Parameter display in running state Fault display

Figure 5-4 Status display

5.4 Operating the VFD through the keypad

You can operate the VFD by using the keypad. For details about function code descriptions, see the
function code list.
5.4.1 Modifying function codes

The VFD provides three levels of menus, including:
< Function code group number (level-1 menu)
< Function code number (level-2 menu)

< Function code setting (level-3 menu)

Note: When performing operations on the level-3 menu, you can press the [PRG/ESC] or [DATA/ENT]
key to return to the level-2 menu. If you press the key, the set value of the parameter is
saved to the control board first, and then the level-2 menu is returned, displaying the next function
code. If you press the key, the level-2 menu is returned directly, without saving the set
value of the parameter, and the current function code is displayed.

If you enter the level-3 menu but the parameter does not have a digit blinking, the parameter cannot
be modified due to either of the following reasons:

< It is read only. Read-only parameters include actual detection parameters and running record
parameters.

< It cannot be modified in running state and can be modified only in stopped state.

Example: Change the value of P00.01 from 0 to 1.
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All digits are . The ones place £¢)  The ones place blinkin P

blinking is blinking is blinking QH

£sC ENT
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FoDoC|e— i 04’ ul?

The ones place is bllnklng
and + to modify the value.

Note: When setting the value, you can press
Figure 5-5 Modifying a parameter

o o o o

5.4.2 Setting a password for the VFD

The VFD provides the user password protection function. When you set P07.00 to a non-zero value,
the value is the user password. If password protection is enabled, "J.5.0.0.0" is displayed when
you press the key again to enter the function code editing interface. You need to enter the
correct user password to enter the interface.

To disable the password protection function, you need only to set P07.00 to 0.
After you exit the function code editing interface, the password protection function is enabled within 1

minute. If password protection is enabled, "fi.0.0.01.0" is displayed when you press the |PRG/ESC]|
key again to enter the function code editing interface. You need to enter the correct user password to

enter the interface.
Esc o o O

o
PPG The ones place 1s The ones place is bllnklng

All digits are bllnklng ESC blinking
PRG i
ESC

DATA o o o
mm ENT o
1 4’ Pg gy
The ones place is bllnklng The ones place 1S The ones place is bllnklng

blinking
Note: When setting the value, you can press and to modify the value.

Figure 5-6 Setting a password
5.4.3 Viewing VFD status

The VFD provides group P17 for status viewing. You can enter group P17 for viewing.
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Note: When setting the value, you can press and to modify the value.

Figure 5-7 Viewing a parameter

5.5 Basic operation description
5.5.1 What this section describes

This section introduces the function modules inside the VFD.

c <> Ensure that all terminals have been securely connected.
<> Ensure that the motor power matches the VFD power.

5.5.2 Common commissioning procedure

The common commissioning procedure is as follows (taking motor 1 as an example).
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Power on after confirming the
wiring is correct

Restore to default settings

Set P02.00 according to
the motor type

motor

Set the motor parameters of
P02.01 - P02.05 as per the

Set the motor parameters of
P02.15 - P02.19 as per the

Press QUICK/JOG to jog

If the motor rotates in an incorrect
direction, power off and exchange
the motor wires of any two
phases, and power on again

Set the autotuning mode

motor nameplate
|

v

Complete parameter rotary
autotuning

Complete parameter static
autotuning

Partial parameter rotary
autotuning

Start autotuning by pressing
RUN, and stop after
autotuning is done

Set running command channel
(P00.01, P00.02)

Set running frequency

Set speed running control
mode (P00.00)

'

v

¥

SVC 1 (P00.00=0)

SVC 2 (P00.00=1)

Space voltage vector control
mode (P00.00=2)

)

)

)

Set vector control parameters
in P03

Set vector control parameters
in P03

Set V/F parameters in P04 ‘

Run after the run command is
given

Stop after the stop command
is given

Note: If a fault occurred, find out the fault cause according to "Troubleshooting”.
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The running command channel can be set by terminal commands besides P00.01 and P00.02.

Multifunction Multifunction Multifunction
Channel of . . . . . .
. terminal function 36 | terminal function 37 | terminal function 38
runnin
2 Switch the running Switch the running Switch the running
commands
. command channel command channel command channel
) to keypad to terminal to communication
Keypad / Terminal Communication
Terminal Keypad / Communication
Communication Keypad Terminal /

Note: "/" indicates this multifunction terminal is invalid under present reference channel.

Related parameter list:

Function
Name
code

Description

Default

Speed control
P00.00
mode

0: Sensorless vector control (SVC) mode 0

1: Sensorless vector control (SVC) mode 1

2: Space voltage vector control mode

Note: Before using a vector control mode (0 or 1),
enable the VFD to perform motor parameter
autotuning first.

Channel of running
P00.01
commands

: Keypad
: Terminal
: Communication

Communication
P00.02 mode of running

commands

Modbus

: PROFIBUS/CANopen

: Ethernet

: PROFINET

Reserved

: Wireless communication card

Motor parameter
P00.15 )
autotuning

: No operation

R olu s wN R Old RO

: Rotary autotuning 1.

Comprehensive motor parameter autotuning. It is
recommended to use rotating autotuning when
high control accuracy is required.

2: Static autotuning 1 (comprehensive autotuning);
static autotuning 1 is used in cases where the
motor cannot be disconnected from load.

3: Static autotuning 2 (partial autotuning); when the
present motor is motor 1, only P02.06, P02.07, and

-49-




Goodrive270 series VFD for fan and pump

Basic operation guidelines

Function e
Name Description Default
code
P02.08 are autotuned; when the present motor is
motor 2, only P12.06, P12.07, and P12.08 are
autotuned.
4: Rotary autotuning 2, which is similar to rotary
autotuning 1 but only valid for AMs
5: Static autotuning 3 (partial autotuning), which is
valid only for AMs.
0: No operation
1: Restore default values
2: Clear fault records
PO0.18 Function parameter| Note: After the selected operation is performed, the 0
’ restore function code is automatically restored to 0.
Restoring the default values may delete the user
password. Exercise caution when using this
function.
0: Asynchronous motor (AM)
P02.00 Type of motor 1 0
1: Synchronous motor (SM)
Rated power of Depends
P02.01 0.1-3000.0kW
AM 1 on model
Rated frequency of
P02.02 AM 1 0.01Hz-P00.03(Max. output frequency) 50.00Hz
Rated speed of Depends
P02.03 1-60000rpm
AM 1 on model
Rated voltage of Depends
P02.04 0-1200V
AM 1 on model
Rated current of Depends
P02.05 0.8-6000.0A
AM 1 on model
Rated power of Depends
P02.15 0.1-3000.0kW
SM 1 on model
Rated frequency of
P02.16 SM1 0.01Hz-P00.03(Max. output frequency) 50.00Hz
Number of pole
P02.17 ) 1-50 2
pairs of SM 1
Rated voltage of Depends
P02.18 0-1200V
SM 1 on model
Rated current of Depends
P02.19 0.8-6000.0A
SM 1 on model
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Function
Name
code

Description

Default

Function selection

of multifunction
P05.01—

digital input
P05.06 g P

terminals (S1-S4,
and HDIA)

36: Switch the running command channel to
keypad

37: Switch the running command channel to
terminal

38: Switch the running command channel to
communication

P07.01 Parameter copy

Used to set the parameter copy mode.

0: No operation

1: Upload parameters from the local address to the
keypad

2: Download parameters (including motor
parameters) from the keypad to the local address
3: Download parameters (excluding group P02.00)
from the keypad to the local address

4: Download parameters (only including group
P02) from the keypad to the local address

Note: After any operation among 1-4 is
completed, the parameter restores to 0. The
upload and download functions are not applicable
to group P29.

Function of

P07.02

Range: 0x00-0x27

Ones place: Function of

: No function

1 Jog

: Reserved

: Switch between forward and reverse rotating
: Clear the setting

: Coast to stop

: Switch command channels in sequence

N o A wWN RO

: Reserved
Tens place: Reserved

0x01

5.5.3 Vector control

AMs feature high order, nonlinearity, strong coupling and multi-variables, which increase difficulty to
control AMs during actual application. The vector control technology solves this situation as follows:
measures and controls the stator current vector of the AM, and then decomposes the stator current
vector into exciting current (current component that generates internal magnet field) and torque
current (current component that generates torque) based on field orientation principle, and therefore
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controls the amplitude values and phase positions of the two components (hamely, controls the stator
current vector of the AM) to realize decoupled control on exciting current and torque current, thus
achieving high-performance speed regulation of the AM.

Integrated with the sensor-less vector control algorithm, the VFD can drive both AMs and
permanent-magnet SMs. As the core algorithm of vector control is based on accurate motor
parameter models, the accuracy of motor parameters affects vector control performance. It is
recommended to enter accurate motor parameters and autotune motor parameters before executing

vector control.

As the vector control algorithm is complicated, exercise caution before modifying vector control

function parameters.

Z# Rectifier
bridge
0 1o+ ACR
Calculate in exciting — »
-4 current Park PWM
pulse ™1 IGBT
-

bridge

t + lE ACR
y 1 torque current Uu|Uw | Uy
it U A2 A 4
¢ k:m:smun ]
W, observation Uy | Voltage
- detection
Wil Speed | o Uw
-t
Flux linkage| <
‘ Park < ‘_“
- arl
i < convaron 41 cetesion| # |
i l—| -t -
-
Function i
Name Description Default
code

0: Sensorless vector control (SVC) mode 0

1: Sensorless vector control (SVC) mode 1
Speed control

P00.00 d 2: Space voltage vector control mode 2
mode
Note: If a vector control mode (0 or 1) is used, enable
the VFD to perform motor parameter autotuning first.
0: No operation
Motor .
1: Rotary autotuning 1.
P00.15 parameter . . . 0
) Comprehensive motor parameter autotuning. It is
autotuning

recommended to use rotating autotuning when high
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Function L
Name Description Default
code
control accuracy is required.
2: Static autotuning 1 (comprehensive autotuning);
static autotuning 1 is used in cases where the motor
cannot be disconnected from load.
3: Static autotuning 2 (partial autotuning); when the
present motor is motor 1, only P02.06, P02.07, and
P02.08 are autotuned; when the present motor is
motor 2, only P12.06, P12.07, and P12.08 are
autotuned.
4: Rotary autotuning 2, which is similar to rotary
autotuning 1 but only valid for AMs
5: Static autotuning 3 (partial autotuning), which is
valid only for AMs.
0: Asynchronous motor (AM)
P02.00 |Type of motor 1 0
1: Synchronous motor (SM)
Speed-loop
P03.00 proportional | 0-200.0 20.0
gainl
Speed-loop
P03.01 | . ) 0.000-10.000s 0.200s
integral time 1
Low-point
P03.02 frequency for | 0.00Hz — P03.05 5.00Hz
switching
Speed-loop
P03.03 proportional | 0-200.0 20.0
gain 2
Speed-loop
P03.04 | . ) 0.000-10.000s 0.200s
integral time 2
High-point
P03.05 frequency for | P03.02—P00.03 (Max. output frequency) 10.00Hz
switching
Speed-loop s
P03.06 ) 0-8 (0—-2°/10ms) 0
output filter
Electromotive
slip
P03.07 ) 50%-200.0% 100%
compensation
coefficient of
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Function L
Name Description Default
code
vector control
Braking slip
compensation
P03.08 - 50%-200.0% 100%
coefficient of
vector control
Current-loop
P03.09 proportional | 0-65535 1000
coefficient P
Current-loop
P03.10 integral 0-65535 1000
coefficient |
1: Keypad (P03.12)
2: All (100% corresponding to triple the motor rated
current)
3:AI2
4: AI3 (same as the above)
5: Pulse frequency HDIA
6: Multi-step torque
Torque setting | 7: Modbus communication
P03.11 o 1
- method 8: PROFIBUS/CANopen communication
9: Ethernet communication
10: Reserved
11: PROFINET communication
12-17: Reserved
18: Keypad (for small power models)
Note: For setting sources 2—6, 100% corresponds to
triple the motor rated current.
Torque set
P03.12 -300.0%—300.0% (of the motor rated current) 50.0%
through keypad
Torque
P03.13 | reference filter | 0.000-10.000s 0.010s
time
Setting source | 0: Keypad (P03.16)
of forward 1: Al1 (100% corresponding to the max. frequency)
P03.14 rotation 2: A2 (same as the above) 0
upper-limit 3: AI3 (same as the above)
frequency in | 4: Pulse frequency HDIA (same as the above)
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Function

Name Description Default
code

torque control | 5: Multi-step setting (same as the above)

6: Modbus communication (same as the above)

7: PROFIBUS/CANopen communication (same as the
above)

8: Ethernet communication (same as the above)

9: Reserved

10: PROFINET communication

Note: For setting sources 1-10, 100% corresponds to
the max. frequency.

Setting source
of reverse
P03.15 rotatlc.Jn. 0: Keypad (P03.17) 0
- upper-limit 1-11: Same as those for P03.14
frequency in
torque control

Forward
rotation
upper-limit
P03.16 | frequency set 50.00Hz
through keypad
in torque
control Setting range: 0.00 Hz—P00.03 (Max. output

Reverse frequency)

rotation
upper-limit
P03.17 | frequency set 50.00Hz
through keypad
in torque
control

0: Keypad (P03.20)
1: Al1 (100% corresponding to triple the motor rated

. current)
Setting source

) 2: Al2 (same as the above)
of electromotive

P03.18 3: AI3 (same as the above) 0
torque upper
limit 4: Pulse frequency HDIA
imi
5: Modbus communication
6: PROFIBUS/CANopen communication

7: Ethernet communication
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Function L
Name Description Default
code
8: Reserved
9: PROFINET communication
10-17: Reserved
18: Keypad (for small power models)
Note: For setting sources 1-4, 100% corresponds to
triple the motor rated current.
Setting source
of brakin 0: Keypad (P03.21
P03.19 9 P ) 0
torque upper | 1-10: Same as those for P03.18
limit
Electromotive
torque upper
P03.20 | . 9 PP 180.0%
limit set through
keypad 0.0-300.0% (of the motor rated current)
Braking torque
P03.21 | upper limit set 180.0%
through keypad
Weakening
coefficient in
P03.22 0.1-2.0 0.3
constant power
zone
Lowest
weakening
P03.23 point in 10%-100.0% 20%
constant power
zone
Max. voltage
P03.24 . 0.0-120.0% 100.0%
limit
Pre-exciting
P03.25 ) 0.000-10.000s 0.300s
time
Enabling torque| O: Disable
P03.32 0
control 1: Enable
Flux-weakening| 0-8000 1200
P03.33 ) .
integral gain
Control Range: 0x0000-0x1111
P03.35 optimization | Ones place: Torque command selection 0x0000
setting 0: Torque reference

-56-



Goodrive270 series VFD for fan and pump Basic operation guidelines

Function L
Name Description Default

code
1: Torque current reference
Tens place: Reserved
0: Reserved
1: Reserved
Hundreds place: indicates whether to enable
speed-loop integral separation
0: Disable
1: Enable
Thousands place: Reserved
0: Reserved
1: Reserved

Speed-loop
P03.36 0.00-10.00s 0.00s

differential gain

High-frequency
In the vector control mode (P00.00=3), when the
current-loop )
P03.37 ) frequency is lower than the current-loop 1000
proportional high-fi itching threshold (P03.39), th
igh-frequency switching thresho .39), the
coefficient g q y 9 ( )

- current-loop Pl parameters are P03.09 and P03.10;
High-frequency -
o and when the frequency is higher than the current-loop
current-loo

P03.38 int | P high-frequency switching threshold, the current-loop PI 1000
integral
g parameters are P03.37 and P03.38.

P03.37 setting range: 0-65535
P03.38 setting range: 0-65535

coefficient

Current-loop
high-frequency

P03.39 o P03.39 setting range: 0.0-100.0% (of the max. 100.0%
switching frequency)
threshold a Y

P17.32 Flux linkage | 0.0-200.0% 0.0%

5.5.4 Space voltage vector control mode

The VFD also carries built-in space voltage vector control function. The space voltage vector control
mode can be used in cases where mediocre control precision is enough. In cases where a VFD
needs to drive multiple motors, it is also recommended to adopt space voltage vector control mode.

The VFD provides multiple kinds of V/F curve modes to meet different field needs. You can select
corresponding V/F curve or set the V/F curve as needed.

Suggestions:

< For the load featuring constant moment, such as conveyor belt which runs in straight line, as the
whole running process requires constant moment, it is recommended to adopt the straight line
V/F curve.
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< For the load featuring decreasing moment, such as fan and water pumps, as there is a power
(square or cube) relation 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 -down V/F curve (power of 1.3)

Straight-type Torque -down V/F curve (power of 1.7)

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

Square-type

|
|
|
|
|
|
|
Il »
Lol
f Output frequency
b

The VFD also provides multi-point V/F curves. You can change the V/F curves output by the VFD 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

Aomput voltage

100%V,[~~ """ T T T T T T T T T2

V3 fmmmmm -
v2 |mmmm e

Vi |——— =

-

.

Output frequency
b Hz

The VFD provides dedicated function codes for the space voltage control mode. You can improve the
space voltage control performance by means of setting.

(1) Torque boost
The torque boost function can effectively compensate for the low-speed torque performance in

space voltage control. Automatic torque boost has been set by default, which enables the VFD
to adjust the torque boost value based on actual load conditions.

Note:
< Torque boost takes effect only at the torque boost cut-off frequency.

< If torque boost is too large, the motor may encounter low-frequency vibration or
overcurrent. If such a situation occurs, reduce the torque boost value.
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@

(©)

4

A Output voltage V
Vp === ====—=====---

|

|

|

Vboost N |
! »

»

foutor fo Output frequency f

VIF slip compensation gain

Space voltage vector control belongs to an open-loop mode. Sudden motor load changes
cause motor speed fluctuation. In cases where strict speed requirements must be met, you can
set the slip compensation gain to compensate for the speed change caused by load fluctuation
through VFD internal output adjustment.

The setting range of slip compensation gain is 0—200%, in which 100% corresponds to the
rated slip frequency.

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

Oscillation control

Motor oscillation often occurs in space voltage vector control in large-power driving
applications. To solve this problem, the VFD provides two oscillation factor function codes. You
can set the function codes based on the oscillation occurrence frequency.

Note: A greater value indicates better control effect. However, if the value is too large, the VFD
output current may be too large.

AM IF control

Generally, the IF control mode is valid for AMs. It can be used for SMs only when the frequency
is extremely low. Therefore, the IF control mode described in this manual is only involved with
AMs. IF control is implemented by performing closed-loop control on the total output current of
the VFD. The output voltage adapts to the current reference, and open-loop control is
separately performed over the frequency of the voltage and current.

Customized V/F curve (V/F separation) function:
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When selecting the customized V/F curve function, you can specify the setting channels and

acceleration/deceleration time of voltage and frequency respectively, which form a real-time V/F curve
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in combination manner.

Note: This type of V/F curve separation can be applied in various variable-frequency power sources.
However, exercise caution when setting parameters as improper settings may cause equipment damage.

Function -
Name Description Default
code

0: Sensorless vector control (SVC) mode 0
1: Sensorless vector control (SVC) mode 1
2: Space voltage vector control mode
P00.00 | Speed control mode ) 2
Note: Before using a vector control mode (0 or 1),
enable the VFD to perform motor parameter

autotuning first.

Max. output
P00.03 P00.04-400.00kHz 50.00Hz
frequency
Upper limit of
P00.04 P00.05-P00.03 50.00Hz

running frequency

Lower limit of
P00.05 . 0.00Hz - P00.04 0.00Hz
running frequency

. Depends

P00.11 ACC time 1 0.0-3600.0s
on model
. Depends

P00.12 DEC time 1 0.0-3600.0s
on model

0: Asynchronous motor (AM)
P02.00 Type of motor 1 0
1: Synchronous motor (SM)

Rated frequency of

P02.02 AM 1 0.01Hz-P00.03(Max. output frequency) 50.00Hz
Rated voltage of AM Depends

P02.04 0-1200V
1 on model

0: Straight-line V/F curve

1: Multi-point V/F curve

VI/F curve setting of | 2: Torque-down V/F curve (power of 1.3)
£04.00 motor 1 3: Torque-down V/F curve (power of 1.7) 0
4: Torque-down V/F curve (power of 2.0)

5: Customized V/F curve (V/F separation)

Torque boost of 0.0%: (automatic)

P04.01 0.0%
motor 1 0.1%-10.0%
Torque boost cut-off
P04.02 0.0%-50.0% (of the rated frequency of motor 1) 20.0%
of motor 1
V/F frequency point
P04.03 0.00Hz - P04.05 0.00Hz
1 of motor 1
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Function _
Name Description Default
code
V/F voltage point 1
P04.04 0.0%-110.0% 0.0%
of motor 1
V/F frequency point
P04.05 P04.03-P04.07 0.00Hz
2 of motor 1
V/F voltage point 2
P04.06 0.0%-110.0% 0.0%
of motor 1
V/F frequency point
P04.07 P04.05-P02.02 or P04.05-P02.16 0.00Hz
3 of motor 1
V/F voltage point 3
P04.08 0.0%-110.0% 0.0%
of motor 1
V/F slip
P04.09 | compensation gain | 0.0-200.0% 100.0%
of motor 1
Low-frequency
P04.10 oscillation control | 0-100 10
factor of motor 1
High-frequency
P04.11 oscillation control | 0-100 10
factor of motor 1
Oscillation control
P04.12 0.00Hz-P00.03(Max. output frequency) 30.00Hz
threshold of motor 1
0: Straight-line V/F curve
1: Multi-point V/F curve
P04.13 VI/F curve setting of | 2: Torque-down V/F curve (power of 1.3) 0
’ motor 2 3: Torque-down V/F curve (power of 1.7)
4: Torque-down V/F curve (power of 2.0)
5: Customized V/F curve (V/F separation)
Torque boost of 0.0%: (automatic)
P04.14 0.0%
motor 2 0.1%-10.0%
Torgue boost cut-off
P04.15 0.0%-50.0% (of the rated frequency of motor 1) 20.0%
of motor 2
V/F frequency point
P04.16 0.00Hz — P04.18 0.00Hz
1 of motor 2
V/F voltage point 1
P04.17 0.0%-110.0% 0.0%
of motor 2
V/F frequency point
P04.18 P04.16-P04.20 0.00Hz
2 of motor 2
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Function _
Name Description Default
code
V/F voltage point 2
P04.19 0.0%-110.0% 0.0%
of motor 2
V/F frequency point
P04.20 P04.18-P02.02 or P04.18-P02.16 0.00Hz
3 of motor 2
V/F voltage point 3
P04.21 0.0%-110.0% 0.0%
of motor 2
VI/F slip
P04.22 | compensation gain | 0.0-200.0% 100.0%
of motor 2

Low-frequency
P04.23 oscillation control | 0-100 10
factor of motor 2

High-frequency
P04.24 oscillation control | 0-100 10
factor of motor 2

Oscillation control
P04.25 0.00Hz-P00.03(Max. output frequency) 30.00Hz
threshold of motor 2

. 0: Disable
P04.26 Energy-saving run ) ) 0
1: Automatic energy-saving run

0: Keypad; Output voltage is determined by
P04.28.
1: All
2: AlI2
3:AI3
) 4: HDIA
Voltage setting ) )
P04.27 5: Multi-step running 0
channel
6: PID
7: Modbus communication
8: PROFIBUS/CANopen communication
9: Ethernet communication
10: Reserved
11: PROFINET communication

Voltage set through

P04.28 0.0%-100.0% (of the motor rated voltage) 100.0%
keypad
Voltage increase
P04.29 ] 0.0-3600.0s 5.0s
time
P04.30 Voltage decrease | 0.0-3600.0s 5.0s
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Function _
Name Description Default
code
time
P04.31 | Max. output voltage | P04.32 —100.0% (of the motor rated voltage) 100.0%
P04.32 | Min. output voltage | 0.0%—-P04.31 (motor rated voltage) 0.0%
Weakening
P04.33 coefficient in 1.00-1.30 1.00
constant power zone
When the SM VF control mode is enabled, the
function code is used to set the reactive current of
Pull-in current 1 in | the motor when the output frequency is lower than
P04.34 . 20.0%
SM V/F control the frequency specified by P04.36.
Setting range: -100.0%—+100.0% (of the motor
rated current)
When the SM VF control mode is enabled, the
function code is used to set the reactive current of
Pull-in current 2 in | the motor when the output frequency is higher
P04.35 n 10.0%
SM V/F control 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 enabled, the
Frequency threshold| function code is used to set the frequency
for pull-in current | threshold for the switching between pull-in current
P04.36 o ) 50.00Hz
switching in SM V/F | 1 and pull-in current 2.
control Setting range: 0.00Hz—P00.03 (Max. output
frequency)
Reactive current )
When the SM VF control mode is enabled, the
closed-loop . . :
) function code is used to set the proportional
P04.37 proportional . ) 50
o coefficient of reactive current closed-loop control.
coefficient in SM V/F )
Setting range: 0-3000
control
Reactive current | When the SM VF control mode is enabled, the
P04.38 closed-loop integral | function code is used to set the integral coefficient 30
— time in SM V/F of reactive current closed-loop control.
control Setting range: 0—-3000
. When the SM VF control mode is enabled, the
Reactive current ) ) -
function code is used to set the output limit of the
closed-loop output .
P04.39 o reactive current closed-loop control. A greater 8000
limit in SM VF . . .
ol value indicates a higher reactive closed-loop
contro
compensation voltage and higher output power of
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Function _
Name Description Default
code
the motor. In general, you do not need to modify
the function code.
Setting range: 0—16000
Enabling IF mode for| O: Invalid
P04.40 0
AM 1 1: Enable
When IF control is adopted for AM 1, the function
o code is used to set the output current. The value
Current setting in IF | . .
P04.41 is a percentage in relative to the rated current of 120.0%
mode for AM 1
the motor.
Setting range: 0.0-200.0%
. When IF control is adopted for AM 1, the function
Proportional . . -
. . code is used to set the proportional coefficient of
P04.42 coefficient in IF 350
the output current closed-loop control.
mode for AM 1 .
Setting range: 0-5000
When IF control is adopted for AM 1, the function
Integral coefficient in| code is used to set the integral coefficient of the
P04.43 150
IF mode forAM 1 | output current closed-loop control.
Setting range: 0-5000
Starting frequency
P04.44 point for switching | 0.00-P04.50 10.00Hz
off IF mode for AM 1
Enabling IF mode for| 0: Invalid
P04.45 0
AM 2 1: Enable
When IF control is adopted for AM 2, the function
. code is used to set the output current. The value
Current setting in IF | . )
P04.46 is a percentage in relative to the rated current of 120.0%
mode for AM 2
the motor.
Setting range: 0.0-200.0%
. When IF control is adopted for AM 2, the function
Proportional ) . -
. code is used to set the proportional coefficient of
P04.47 coefficient in IF . 350
output current closed-loop control. Setting range:
mode for AM 2
0-5000
When IF control is adopted for AM 2, the function
Integral coefficient in| code is used to set the integral coefficient of
P04.48 . 150
IF mode for AM 2 | output current closed-loop control. Setting range:
0-5000
P04.49 Starting frequency | 0.00-P04.51 10.00Hz
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Function
code

Name

Description

Default

point for switching
off IF mode for AM 2

End frequency point
P04.50 for switching off IF
mode for AM 1

P04.44— P00.03

25.00Hz

End frequency point
P04.51 for switching off IF
mode for AM 2

P04.49- P00.03

25.00Hz

5.5.5 Torque control

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.
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Function L
Name Description Default
code
0: Sensorless vector control (SVC) mode 0
1: Sensorless vector control (SVC) mode 1
P00.00 Speed control 2: Space voltage vector control mode 5
] mode Note: Before using a vector control mode (0 or 1),
enable the VFD to perform motor parameter
autotuning first.
Enabling torque | O: Disable
P03.32 0
control 1: Enable
0: Keypad (P03.12)
1: Keypad (P03.12)
2: All (100% corresponding to triple the motor
rated current)
3:AI2
4: Al3 (same as the above)
5: Pulse frequency HDIA
. 6: Multi-step torque
Torque setting o
P03.11 7: Modbus communication 0
method o
8: PROFIBUS/CANopen communication
9: Ethernet communication
10: Reserved
11: PROFINET communication
12-17: Reserved
18: Keypad (for small power models)
Note: For setting sources 2—6, 100% corresponds
to triple the motor rated current.
Torque set
P03.12 -300.0%—-300.0% (of the motor rated current) 50.0%
through keypad
Torgue reference
P03.13 ) ) 0.000-10.000s 0.010s
filter time
0: Keypad (P03.16)
1: Al1 (100% corresponding to the max. frequency)
Setting source of | 2: Al2 (same as the above)
forward rotation | 3: A3 (same as the above)
P03.14 upper-limit 4: Pulse frequency HDIA (same as the above) 0
frequency in 5: Multi-step setting (same as the above)
torque control 6: Modbus communication (same as the above)
7: PROFIBUS/CANopen communication (same as
the above)
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Function L
Name Description Default
code
8: Ethernet communication (same as the above)
9: Reserved
10: PROFINET communication
Note: For setting sources 1-10, 100% corresponds
to the max. frequency.
0: Keypad (P03.17)
1: Al1 (100% corresponding to the max. frequency)
2: A2 (same as the above)
3: AI3 (same as the above)
. 4: Pulse frequency HDIA (same as the above)
Setting source of . .
. 5: Multi-step setting (same as the above)
reverse rotation o
o 6: Modbus communication (same as the above)
P03.15 upper-limit o 0
. 7: PROFIBUS/CANopen communication (same as
frequency in
the above)
torque control o
8: Ethernet communication (same as the above)
9: Reserved
10: PROFINET communication
Note: For setting sources 1-10, 100% corresponds
to the max. frequency.
Forward rotation
upper-limit
P03.16 frequency set 0.00Hz-P00.03(Max. output frequency) 50.00 Hz
through keypad in
torque control
Reverse rotation
upper-limit
P03.17 frequency set 0.00Hz-P00.03(Max. output frequency) 50.00 Hz
through keypad in
torque control
0: Keypad (P03.20)
1: Al1 (100% corresponding to triple the motor
rated current)
Setting source of | 2: Al2 (same as the above)
P03.18 electromotive 3: AI3 (same as the above) 0
torque upper limit | 4: Pulse frequency HDIA
5: Modbus communication
6: PROFIBUS/CANopen communication
7: Ethernet communication
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Function L
Name Description Default
code
8: Reserved
9: PROFINET communication
10-17: Reserved
18: Keypad (for small power models)
Note: For setting sources 1-4, 100% corresponds
to triple the motor rated current.
0: Keypad (P03.21)
1: Al1 (100% corresponding to triple the motor
rated current)
2: A2 (same as the above)
3: AI3 (same as the above)
4: Pulse frequency HDIA
Setting source of | 5: Modbus communication
P03.19 braking torque 6: PROFIBUS/CANopen communication 0
upper limit 7: Ethernet communication
8: Reserved
9: PROFINET communication
10-17: Reserved
18: Keypad (for small power models)
Note: For setting sources 1-4, 100% corresponds
to triple the motor rated current.
Electromotive
torque upper limit
P03.20 0.0-300.0% (of the motor rated current) 180.0%
set through
keypad
Braking torque
P03.21 upper limit set 0.0-300.0% (of the motor rated current) 180.0%
through keypad
P17.09 Output torque -250.0-250.0% 0.0%
Torque reference
P17.15 value -300.0-300.0% (of the motor rated current) 20.0%
5.5.6 Motor parameters
< Check the safety conditions surrounding the motor and load machineries before
autotuning as physical injury may occur due to sudden start of motor during
A autotuning.
< Although the motor does not run during static autotuning, the motor is still
supplied with power. Do not touch the motor during autotuning; otherwise,
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electric shock may occur. Do not touch the motor before autotuning is
completed.

< If the motor has been connected to a load, do not carry out rotary autotuning.

Otherwise, the VFD may malfunction or may be damaged. If rotary autotuning is
A carried out on a motor which has been connected to a load, incorrect motor
parameter settings and motor action exceptions may occur. Disconnect from the
load to carry out autotuning if necessary.

The VFD can drive both AMs and SMs, and it supports two sets of motor parameters, which can be
switched over by multifunction digital input terminals or communication modes.

Select running’
command channel
(P00.01)

A 4

Terminal Communication Keypad
(P00.01=1) (P00.01=2) (P00.01=0)

P08.31 ones =0

Switchover
channel for motor 1 an
motor 2
(P08.31)

P08.31 ones =2/ P08.31ones = 3i P08.31 ones = 4i
A

i PROFIBUS/
Tesr\:v"it‘zslr;uorlglrlintj ° Modbus CANopen/ Ethernet PROFINET
communication DeviceNet communication communication

motor 2 P08.31 ones = 1 communication

Communication set value
2009H

BITO - 1=00

Invalid Valid

A 4
The control performance of the VFD is based on accurate motor models. Therefore, you need to carry
out motor parameter autotuning before running a motor for the first time (taking motor 1 as an
example).

Motor 2
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P00.01=0 (controlled by
keypad)

Synchronous Asynchronous
Motor type

(P02.00)

P02.00=1 P02.00=0
Input motor nameplate Input motor nameplate
(P02.15 - P02.19) (P02.01 - P02.05)

y

Set autotuning mode

' '

Complete parameter Complete parameter Partial parameter rotary
rotary autotuning static autotuning autotuning

Press "RUN" to start autotuning

'

Autotuning

I

Autotuning completed

Note:
<~ Motor parameters must be set correctly according to the motor nameplate.

< If rotary autotuning is selected during motor autotuning, disconnect the motor from the load to put
the motor in static and no-load state. Otherwise, the motor parameter autotuning results may be
incorrect. In addition, autotune P02.06—P02.10 for AMs and autotune P02.20—P02.23 for SMs.

< If static autotuning is selected for motor autotuning, there is no need to disconnect the motor from
the load, but the control performance may be impacted as only a part of the motor parameters
have been autotuned. In addition, autotune P02.06-P02.10 for AMs and autotune
P02.20-P02.22 for SMs. P02.23 can be obtained through calculation.
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<~ Motor autotuning can be carried out on the present motor only. If you need to perform autotuning
on the other motor, switch the motor through selecting the switch-over channel of motor 1 and
motor 2 by setting the ones place of P08.31.

Related parameter list:

Function .
Name Description Default
code
) 0: Keypad
Channel of running )
P00.01 1: Terminal 0
commands o
2: Communication
0: No operation
1: Rotary autotuning 1.
Comprehensive motor parameter autotuning.
It is recommended to use rotating autotuning
when high control accuracy is required.
2: Static autotuning 1 (comprehensive
autotuning); static autotuning 1 is used in
cases where the motor cannot be
Motor parameter disconnected from load.
P00.15 . ) . ) ) 0
autotuning 3: Static autotuning 2 (partial autotuning);

when the present motor is motor 1, only
P02.06, P02.07, and P02.08 are autotuned;
when the present motor is motor 2, only
P12.06, P12.07, and P12.08 are autotuned.

4: Rotary autotuning 2, which is similar to

rotary autotuning 1 but only valid for AMs
5: Static autotuning 3 (partial autotuning),
which is valid only for AMs.

0: Asynchronous motor (AM)
P02.00 Type of motor 1 0
1: Synchronous motor (SM)

Depends
P02.01 Rated power of AM 1 | 0.1-3000.0kW

on model

Rated frequency of

P02.02 AM 1 0.01Hz-P00.03(Max. output frequency) 50.00Hz

Depends
P02.03 Rated speed of AM 1 | 1-60000rpm

on model

Depends
P02.04 | Rated voltage of AM 1 | 0-1200V

on model

Depends
P02.05 Rated current of AM 1 | 0.8-6000.0A

on model
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Function L
Name Description Default
code
Stator resistance of Depends
P02.06 0.001-65.535Q
AM 1 on model
Rotor resistance of Depends
P02.07 0.001-65.535Q
AM 1 on model
Leakage inductance of Depends
P02.08 0.1-6553.5mH
AM 1 on model
Mutual inductance of Depends
P02.09 0.1-6553.5mH
AM 1 on model
Depends
P02.10 |No-load current of AM 1| 0.1-6553.5A
on model
Depends
P02.15 Rated power of SM 1 | 0.1-3000.0kW
on model
Rated frequency of
P02.16 SM 1 0.01Hz-P00.03(Max. output frequency) 50.00Hz
Number of pole pairs of
P02.17 1-50 2
SM 1
Depends
P02.18 | Rated voltage of SM 1 | 0-1200V
on model
Depends
P02.19 | Rated current of SM 1 | 0.8-6000.0A
on model
Stator resistance of Depends
P02.20 0.001-65.535Q
SM 1 on model
Direct-axis inductance Depends
P02.21 0.01-655.35mH
of SM 1 on model
Quadrature-axis Depends
P02.22 . 0.01-655.35mH
inductance of SM 1 on model
P02.23 Counter-emf constant
0-10000 300
of SM 1
Function selection of
P05.01- multifunction digital .
. . 35: Switch from motor 1 to motor 2
P05.06 |input terminals (S1-S4,
and HDIA)
0x00-0x14
o Ones place: Switchover channel
Switching between .
P08.31 0: Terminal 00
motor 1 and motor 2 o
1: Modbus communication
2: PROFIBUS/CANopen communication
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Function L
Name Description Default
code
3: Ethernet communication
4: PROFINET communication
Tens place: indicates whether to enable
switchover during running
0: Disable
1: Enable
0: Asynchronous motor (AM)
P12.00 Type of motor 2 0
1: Synchronous motor (SM)
Depends
P12.01 Rated power of AM 2 | 0.1-3000.0kW
on model
Rated frequency of
P12.02 AM 2 0.01Hz-P00.03(Max. output frequency) 50.00Hz
Depends
P12.03 Rated speed of AM 2 | 1-60000rpm
on model
Depends
P12.04 | Rated voltage of AM 2 | 0-1200V
on model
Depends
P12.05 Rated current of AM 2 | 0.8-6000.0A
on model
Stator resistance of Depends
P12.06 0.001-65.535Q
AM 2 on model
Rotor resistance of Depends
P12.07 0.001-65.535Q
AM 2 on model
Leakage inductance of Depends
P12.08 0.1-6553.5mH
AM 2 on model
Mutual inductance of Depends
P12.09 0.1-6553.5mH
AM 2 on model
Depends
P12.10 |No-load current of AM 2| 0.1-6553.5A
on model
Depends
P12.15 Rated power of SM 2 | 0.1-3000.0kW
on model
Rated frequency of
P12.16 SM 2 0.01Hz-P00.03(Max. output frequency) 50.00Hz
Number of pole pairs of
P12.17 1-50 2
SM 2
Depends
P12.18 | Rated voltage of SM 2 | 0-1200V
on model
P12.19 | Rated current of SM 2 | 0.8-6000.0A Depends
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Function L
Name Description Default
code
on model
Stator resistance of Depends
P12.20 0.001-65.535Q
SM 2 on model
Direct-axis inductance Depends
P12.21 0.01-655.35mH
of SM 2 on model
Quadrature-axis Depends
P12.22 . 0.01-655.35mH
inductance of SM 2 on model
P12.23 Counter-emf constant
0-10000 300
of SM 2

5.5.7 Start/stop control

The start/stop control of the VFD involves three states: start after a running command is given at

power-on; start after power-off restart is effective; start after automatic fault reset. The three start/stop

control states are described in the following.

There are three start modes for the VFD, which are start at starting frequency, start after DC braking,

and start after speed tracking. You can select the proper start mode based on actual conditions.

For large-inertia load, especially in cases where reversal may occur, you can choose to start after DC

braking or start after speed tracking.

Note: It is recommended to drive SMs in direct start mode.
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Logic diagram for start after a running command is given at power-on

Orectstart
Svage
- — 1 acceleratondeceieration
Po003 “
4 N 2
Staring AW
requency of L/ AN X
Running mode of start £ %
\ Hold time of starting frequency H 1 i .
‘Start after DC brake 0 P00.11 ‘
Acceleation B
clo Deceleration tme e L Fi72Tomp amplude 3
N requency 3
Joqging? PoL05
Aocelerationideceleration made
arake ) acion
aurent [ —|
A before start

*jump ampiitude 3

ump
|| frequency2

mp amplitude 2
* jump amplitude 2

Brake time before
start

P00.03

ump
frequency 1

p ampltce 1
"~ 4 i o e 1

e, Start after speed-tracking

Aceeleration
pr Deceleration time

P08.07
Acceleration

P08.08
Deceleration ime

@

Logic diagram for start after power-off restart is effective

—‘ Standby

o | Keypad Run status stop
before power failure.
Restart after Communi
power-off v R cation
Waiting time of restart at
power-off=PO1.2: N
POL21
(restart at power-off)
1 | Teminal Whether FWD/REV

running terminal command
is valid
Running command channel

(©)

Poi1s
(Power-on terminal running protection
Seecion)
Logic diagram for start after automatic fault reset

In running

VFD fault

Automatic reset times
of VFD fault<P08.28

Automatic reset
interval of VFD
fault>P08.29

Restart after VFD Display the fault
fault reset code and stop
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Related parameter list:

Function L
Name Description Default
code
0: Keypad
Channel of running yp-
P00.01 1: Terminal 0
——— commands L
2: Communication
. Depends
P00.11 ACC time 1 0.0-3600.0s
— on model
. Depends
P00.12 DEC time 1 0.0-3600.0s
- on model
0: Direct start
1: Start after DC braking
2: Speed tracking restart
Note: For AMs, speed tracking is not
P01.00 Start mode supported in SVC 0, and software speed 0
tracking is supported in other modes. For
details, see parameters P01.35-P01.41.
For AMs, you do not need to modify
parameters P01.35-P01.41.
Starting frequency of direct
PO1.01 g frequency 0.00-50.00Hz 0.50Hz
start
P01.02 |Starting frequency hold time | 0.0-50.0s 0.0s
P01.03 | Braking current before start | 0.0-100.0% 0.0%
P01.04 |DC braking time before start| 0.00-50.00s 0.00s
0: Linear
1: S curve
P01.05 ACC/DEC mode . 0
Note: If mode 1 is selected, set P01.06,
P01.07, P01.27 and P01.28.
0: Decelerate to sto
P01.08 Stop mode P 0
1: Coast to stop
Starting frequency of DC
P01.09 g Irequency 0.00Hz-P00.03(Max. output frequency) | 0.00Hz
braking for stop
Wait time before DC braking
P01.10 0.00-50.00s 0.00s
- for stop
P01.11 | DC braking current for stop | 0.0-100.0% 0.0%
P01.12 DC braking time for stop | 0.00-50.00s 0.00s
FWD/REV running
P01.13 . 0.0-3600.0s 0.0s
— deadzone time
. 0: Switch at zero frequency
FWD/REV running ) .
P01.14 o 1: Switch at the starting frequency 0
switching mode )
2: Switch after the speed reaches the stop
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Function .
Name Description Default
code
speed with a delay
P01.15 Stop speed 0.00-100.00Hz 0.50 Hz
0: Detect by the set speed (unique in
P01.16 | Stop speed detection mode | space voltage vector control mode) 1
1: Detect by the feedback speed
. . 0: The terminal running command is
Terminal-based running | . )
) invalid at power-on
P01.18 command protection at . . . . 0
- 1: The terminal running command is valid
power-on
at power-on
Action selected when
running frequency less than| 0: Run at the frequency lower limit
P01.19 | frequency lower limit (valid | 1: Stop 0
when frequency lower limit | 2: Sleep
greater than 0)
P01.20 | Wake-up-from-sleep delay | 0.0-3600.0s (valid when P01.19 is 2) 0.0s
. 0: Disable
P01.21 Power-off restart selection 0
- 1: Enable
Wait time for restart after . .
P01.22 0.0-3600.0s (valid when P01.21 is 1) 1.0s
— power-off -
P01.23 Start delay 0.0-60.0s 0.0s
P01.24 Stop speed delay 0.0-100.0s 0.0s
0: Output without voltage
PO1.25 Open-loop OHz output 1: Output with voltage 0
’ selection 2: Output with the DC braking current for
stop
DEC time for emergency
P01.26 0.0-60.0s 2.0s
— stop
Time of starting segment of
. 0.0-50.0s 0.1s
R DEC S curve
Time of ending segment of
. 0.0-50.0s 0.1s
R DEC S curve
P01.29 |Short-circuit braking current | 0.0-150.0% (of the VFD rated current) 0.0%
Hold ti f short-circui
PO1.30 old tlmt.e of short-circuit 0.00-50.00s 0.00s
- braking for start
Hold time of short-circuit
P01.31 ) 0.00-50.00s 0.00s
— braking for stop
P01.32 |Pre-exciting time for jogging| 0-10.000s 0.300s
Starting frequency of
P01.33 aning frequency of - g _pgg 03 0.00Hz
braking for stop in jogging
P01.34 Sleep delay 0-3600.0s 0.0s
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Function .
Name Description Default
code
1: Run forward
2: Run reversely
4: Jog forward
5: Jog reversely
P05.01- Digital input function 6: Coast to stop
P05.06 selection 7: Reset faults
8: Pause running
21: ACC/DEC time selection 1
22: ACC/DEC time selection 2
30: Disable ACC/DEC
. Depends
P08.00 ACC time 2 0.0-3600.0s
- on model
. Depends
P08.01 DEC time 2 0.0-3600.0s
on model
. Depends
P08.02 ACC time 3 0.0-3600.0s
on model
. Depends
P08.03 DEC time 3 0.0-3600.0s
- on model
. Depends
P08.04 ACC time 4 0.0-3600.0s
- on model
. Depends
P08.05 DEC time 4 0.0-3600.0s
on model
P08.06 Running frequency of jog | 0.00Hz—P00.03(Max. output frequency) 5.00Hz
) S Depends
P08.07 ACC time for jogging 0.0-3600.0s P
on model
. N Depends
P08.08 DEC time for jogging 0.0-3600.0s
on model
0.00-P00.03(Max. frequency) 0
P08.19 Switching frequency of 0.00Hz: No switchover
— ACC/DEC time If the running frequency is greater than
P08.19, switch to ACC/DEC time 2.
0: Max. output frequency 0
P08.21 Reference frequency of 1: Set frequency
— ACC/DEC time 2:100Hz
Note: Valid only for straight-line ACC/DEC
P08.28 Auto fault reset count 0-10 0
P08.29 Auto fault reset interval 0.1-3600.0s 1.0s
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5.5.8 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 by setting multifunction terminals.

There is one input mode for auxiliary reference channel, namely terminal [UP/DOWN]| switch input. By
setting function codes, you can enable the corresponding reference mode and the impact made on
the VFD frequency reference by this reference mode.

The VFD actual reference is comprised of the main reference channel and auxiliary reference
channel.
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funning frequency)

|
4

P00.04 (upper limit of running frequency)
P0.05 (lower imit of

c

(Fombination mode of setp source)

A

Afrequncy
commpnd

Keypad
AL
a2
Al

HDI

El
a
£
@

H

PROFINET

UPIDOWN enable

P00.O7

P00.10

PROFIBUSICANopen
UPIDOWN terminal |

The VFD supports switchover between different reference channels, and the rules for channel
switchover are shown as follows.

Multifunction Multifunction Multifunction
Present terminal function 13 terminal function 14 terminal function 15
reference . . .
channel (Switch from (Switch from (Switch from
e channel A to channel | combined setting to combined setting to
- B) channel A) channel B)
A B / /
B A / /
A+B / A B
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o — Multifunction Multifunction Multifunction
terminal function 13 terminal function 14 terminal function 15
reference ) _ :
o (Switch from (Switch from (Switch from
P00.09 channel Ato channel | combined setting to combined setting to
) channel A) channel B)
A-B / A B
Max(A, B) / A B
Min(A, B) / A B

Note: "/" indicates this multifunction terminal is invalid under present reference channel.

When setting the auxiliary frequency inside the VFD via multi-function terminal UP (10) and DOWN

(11), you can increase/decrease the frequency quickly by setting P08.45 (UP terminal frequency

incremental change rate) and P08.46 (DOWN terminal frequency decremental change rate).

UP terminal frequency incremental integral speed P08.45
DOWN terminal frequency decremental integral speed P08.46

UP terminal

function selection=10

DOWN terminal

function selection=11

T
UP terminal state
>
T
DOWN terminal state
>
T

Related parameter list:

Function s
Name Description Default
code
P00.03 Max. output frequency P00.04-400.00kHz 50.00Hz
Upper limit of running P00.05-P00.03
P00.04 50.00Hz
frequency
Lower limit of running 0.00Hz - P00.04
P00.05 0.00Hz
frequency
Setting channel of A 0: Keypad
P00.06 0
frequency command 1: All
2: AI2
Setting channel of B 3:AI3
P00.07 ) 15
frequency command 4: High-speed pulse HDIA
5: Simple PLC program
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Function
code

Name

Description Default

6: Multi-step speed running

7: PID control

8: Modbus communication

9: PROFIBUS/CANopen communication
10: Ethernet communication

11: Reserved

12: Pulse train AB

13: PROFINET communication

P00.08

Reference object of B
frequency command

: Max. output frequency
: A frequency command

P00.09

Combination mode of
setting source

0
1
0
1
2
3
4
5

Function selection of
multifunction digital input
terminals (S1-S4, and
HDIA)

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

P08.42

Keypad digital control
setting

0x0000-0x1223

LED ones place:

0: Both the A /V key and digital
potentiometer
control.

1: Only the A/V key can be used for
the control.

2: Only the digital potentiometer can be
used for the control.

3: Neither the A/V key nor the digital
potentiometer
control.

can be used for the

0x0000

can be used for the
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Function L
Name Description Default
code

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

LED 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

LED thousands place: Indicates whether
to enable the integral function through
the /A/V key and digital potentiometer.
0: Disable the integral function

1: Enable the integral function

Keypad digital potentiometer
P08.43 ) 0.01-10.00s 0.10s
integral rate

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

. 0: Valid only when P00.06=0 or P00.07=0
UP/DOWN| terminal control . .
P08.44 . 1: Valid for all frequency setting methods 0x000
setting ) ) .
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 increment
P08.45 0.01-50.00Hz/s 0.50 Hz/s
change rate of the UP
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Function _
Name Description Default
code
terminal
Frequency reduce rate of
P08.46 ) 0.01-50.00Hz/s 0.50 Hz/s
the DOWN terminal
P17.00 Set frequency 0.00Hz—-P00.03(Max. output frequency) 0.00Hz
P17.02 Ramp reference frequency | 0.00Hz—P00.03(Max. output frequency) 0.00Hz
P17.14 Digital adjustment value | 0.00Hz — P00.03 0.00Hz

5.5.9 Analog input

The VFD carries two analog input terminals All and Al2, in which All supports the range of
0(2)-10V/0(4)-20mA (whether Al1 uses voltage input or current input can be set by P05.50; when All
uses current input, change the All jumper cap on the control board from V to I) and Al2 supports the
range of -10-10V), and one high-speed pulse input terminal. Each input can be filtered separately,
and the corresponding reference curve can be set by adjusting the reference corresponds to the max.
value and min. value.

Analog input curve setting

Analog input filter

P05.24

P05.25
Al input voltage 0526 ={ P05.28
P05.27
P17.19
Al P05.29
A2 input voltage P05.30

P05.31

P17.20 P05.32 P05.37
P05.33

P05.34
P05.35
P05.36

HDIA input frequency|

o ‘ P17.21 ‘

0
P05.41

1
2 P05.42

P05.00
Ps38 |
(HDIA input type) (HDIA high-speed pulse input function ]
selection) |
b AIL/AI2IHDI

(HDIB input type)

POS.
(HDIB high-speed pulse input function
selection)

Ones: 0: Frequency setting
P05.00 | 0: HDIA s high-speed pulse input | P05.38 | 1: Reserved
1: HDIA is digital input 2: Input via encoder

Tens: 0: Reserved
P05.00 | 0: Reserved P05.44 | 1: Reserved
1: Reserved 2: Reserved

Related parameter list:
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Function _
Name Description Default
code
0x00-0x11
Ones place: HDIA input type
) 0: HDIA is high-speed pulse input
P05.00 HDI input type o 0x00
1: HDIA is digital input
Tens place: Reserved
0: Reserved 1: Reserved
P05.24 All lower limit 0.00V—P05.26 0.00V
Corresponding setting of Al1 0.0%
P05.25 . -300.0%-300.0%
lower limit
P05.26 Al1 upper limit P05.24-10.00V 10.00V
Corresponding setting of Al1 100.0%
P05.27 . -300.0%-300.0%
upper limit
P05.28 All input filter time 0.000s-10.000s 0.100s
P05.29 Al2 lower limit -10.00V-P05.31 -10.00V
Corresponding setting of Al2
P05.30 . -300.0%-300.0% -100.0%
lower limit
P05.31 Al2 middle value 1 P05.29-P05.33 0.00V
Corresponding setting of Al2
P05.32 ) -300.0%-300.0% 0.0%
middle value 1
P05.33 Al2 middle value 2 P05.31-P05.35 0.00V
Corresponding setting of Al2
P05.34 ) -300.0%—-300.0% 0.0%
middle value 2
P05.35 Al2 upper limit P05.33-10.00V 10.00V
Corresponding setting of Al2
P05.36 e -300.0%-300.0% 100.0%
upper limit
P05.37 Al2 input filter time 0.000s-10.000s 0.100s
. . 0: Frequency setting 0
HDIA high-speed pulse input
P05.38 . . 1: Reserved
function selection
2: Reserved
P05.39 HDIA lower limit frequency | 0.000kHz — P05.41 0.000kHz
Corresponding setting of
P05.40 o -300.0%-300.0% 0.0%
HDIA lower limit frequency
P05.41 HDIA upper limit frequency | P05.39-50.000kHz 50.000kHz
Corresponding setting of
P05.42 o -300.0%-300.0% 100.0%
HDIA upper limit frequency
HDIA frequency input filter
P05.43 time 0.000s-10.000s 0.030s
i

-87-



Goodrive270 series VFD for fan and pump

Basic operation guidelines

Function _
Name Description Default
code
0-1
0: Voltage
1: Current
. . Note: When you set All to use current
P05.50 All input signal type 0

input by setting this parameter, you also
need to change the All jumper cap at
the right corner of the control board
fromVtol.

5.5.10 Analog output

The VFD carries two analog output terminals (0-10V/0-20mA) and one high-speed pulse output

terminal. Analog output signals can be filtered separately, and the proportional relation 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

P06.00

(HDO output type)

0

at a certain proportion.

A4 A

HDO

P06.00

0: Open collector high-
speed pulse output
1: Open-collector output

AO output relationship description:

o[ Analog output selection Analog output curve setting Analog output filter
P06.17
1] pos2L |
PO14 || PUG1S [ Posz1 |
2] P06.19
(Default value: 0) P06.20
3 [
l:l P06.22
| || Pos.23 PO
. @ P06.24 | P06-26 |
. P06.25
Default value: O;
— ¢ )
[
-
P06.27
[ PosaL |
[roors || poeds (o531 |
[ :
19 ) P06.30
(Default value: 0)
0[]

(The min. value and max. value of the output correspond to 0.% and 100.00% of the pulse or analog

default output. The actual output voltage or pulse frequency corresponds to the actual percentage,

which can be set through function codes.)

Value Function Description
0 Running frequency 0—Max. output frequency
1 Set frequency 0—Max. output frequency
2 Ramp reference frequency 0—Max. output frequency
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Value Function Description
) 0-Synchronous speed corresponding to
3 Rotational speed
max. output frequency
4 Output current (relative to the VFD) | 0—Twice the VFD rated current
5 Output current (relative to motor) 0—Twice the motor rated current
6 Output voltage 0-1.5 times the VFD rated voltage
7 Output power 0—Twice the motor rated power
) 0-Twice the motor rated current. A negative
8 Set torque value (bipolar)
value corresponds to 0.0% by default.
9 Output torque (absolute value) 0—+(Twice the motor rated torque)
10 All input 0-10V/0-20mA
. 0V-10V. A negative value corresponds to
11 Al2 input
0.0% by default.
12 Al3 input 0-10V/0—-20mA
13 High-speed pulse HDIA input 0.00-50.00Hz
Value 1 set through Modbus
14 0-1000

communication

Value 2 set through Modbus
15 o 0-1000
communication

Value 1 set through
16 PROFIBUS/CANopen 0-1000
communication

Value 2 set through
17 PROFIBUS/CANopen 0-1000
communication

Value 1 set through Ethernet
18 o 0-1000
communication

Value 2 set through Ethernet

19 o 0-1000
communication
20 High-speed pulse HDIA input 0.00-50.00Hz
21 Value 1 set through PROFINET 0-1000. A negative value corresponds to
communication 0.0% by default.
0-Three times the motor rated current. A
22 Torque current  (bipolar) negative value corresponds to 0.0% by
default.
0-Three times the motor rated current. A
23 Exciting current negative value corresponds to 0.0% by
default.
24 Set frequency (bipolar) 0—Max. output frequency. A negative value
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Value Function Description

corresponds to 0.0% by default.

0—Max. output frequency. A negative value

25 Ramp reference frequency (bipolar)
corresponds to 0.0% by default.
0-Synchronous rotation speed
. . corresponding to max. output frequency. A
26 Rotational speed (bipolar)

negative value corresponds to 0.0% by
default.

Value 2 set through PROFINET
27 o 0-1000
communication

0—Twice the motor rated synchronous

30 Rotational speed .

rotation speed

. 0—Twice the motor rated torque. A negative

31 Output torque (bipolar)

value corresponds to 0.0% by default.
32 PID1 output
33 PID2 output
34 PID1 reference value
35 PID1 feedback value
36 PID2 reference value
37 PID2 feedback value

38-47 Reserved

Related parameter list:

Function o
Name Description Default

code
P06.00 Reserved Reserved
P06.14 AO1 output

P06.15 AOO output

: Running frequency

: Set frequency

: Ramp reference frequency

: Rotational speed

: Output current (relative to the VFD)

: Output current (relative to the motor)
: Output voltage

P06.16 Reserved : Output power 0

: Set torque

© 0 N o g A~ W DN PP O

: Output torque
10: All input
11: AI2 input
12: AI3 input
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Function L
Name Description Default
code

13: High-speed pulse HDIA input
14: Value 1 set through Modbus
communication

15: Value 2 set through Modbus
communication

16: Value 1 set through
PROFIBUS/CANopen communication
17: Value 2 set through
PROFIBUS/CANopen communication
18: Value 1 set through Ethernet
communication

19: Value 2 set through Ethernet
communication

20: Reserved

21: Value 1 set through PROFINET
communication

22: Torque current (bipolar, 100%
corresponding to 10V)

23: Exciting current  (100%
corresponding to 10V)

24: Set frequency (bipolar)

25: Ramp reference frequency (bipolar)
26: Rotational speed (bipolar)

27: Value 2 set through PROFINET
communication

28: C_AO1 from CODESYS (Set
P27.00to 1.)

29: C_AO2 from CODESYS (Set
P27.00to 1.)

30: Rotational speed

31: Output torque

32: PID1 output

33: PID2 output

34: PID1 reference value

35: PID1 feedback value

36: PID2 reference value

37: PID2 feedback value

38-47: Reserved
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Function _
Name Description Default
code
P06.17 AO1 output lower limit -300.0%—P06.19 0.0%
AOL1 output corresponding to
P06.18 o 0.00V-10.00V 0.00v
lower limit
P06.19 AO1 output upper limit P06.17-300.0% 100.0%
AOL1 output corresponding to
P06.20 o 0.00V-10.00V 10.00V
upper limit
P06.21 AOL1 output filter time 0.000s-10.000s 0.000s
P06.22 AOO output lower limit -300.0%— P06.23 0.0%
AOO output corresponding to
P06.23 o 0.00V-10.00V 0.00v
lower limit
P06.24 AOO output upper limit P06.35-300.0% 100.0%
AOO output corresponding to
P06.25 o 0.00V-10.00V 10.00V
upper limit
P06.26 AOO output filter time 0.000s—10.000s 0.000s
P06.27—
- Reserved
P06.31

5.5.11 Digital input

The VFD carries four programmable digital input terminals and two HDI input terminals. The function
of all the digital input terminals can be programmed through function codes. HDI input terminal can be
set to act as 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 and encoder signal input.

P05.08 (input terminal polarity) ligital fiter time)
P05.09 (dgial fier time) Digital function selection
—1 L - P0s13 Jo
!."IEE!!! I [ oy 0 N g B N
[rr—— [
pc— PO514 Pos.15
Bl [ Tomy T ] [ 2
A v Y Lo [Posoz —»| [
st s
= Pos1s Pos17 - Run P71z
wji N N P S T Ty ey M oigial nput
~ (ctautvalve s 7) | erminal state
o Pos 18 pos 19
s b b oo e
B (Default value is 0) s Fault P07.39
oput temina
tate ofpresent
P05.00 — faul
D1t ype)
Ilii P0s20 pos 21 -
h Ty 7 T ociay T oy 505 |
)
©efmitvae 50 —
[
[ =

This parameter is used to set the corresponding function of digital multi-function input terminals.

Note: Two different multifunction input terminals cannot be configured with a same function.
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Value Function Description
) The VFD does not act even if there is signal input. Set
0 No function . . T .
unused terminals to "no function” to avoid misaction.
Run forward External terminals are used to control the forward/reverse
Run reversely running of the VFD.
The terminal is used to determine the three-wire running
3 Three-wire running control | control of the VFD. For details, see the description for
P05.13.
4 Jog forward For details about frequency of jogging running and
ACC/DEC time of jogging running, see the description for
5 Jog reversely
P08.06, P08.07, and P08.08.
The VFD blocks output, and the stop process of motor is
uncontrolled by the VFD. This mode is applied in the
scenarios with large-inertia loads and without stop time
6 Coast to stop .
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 [STOP/RST]| 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 and PID
8 Pause running o . )
parameters. After this signal disappears, the VFD will revert
to the state before stop.
. When external fault signal is transmitted to the VFD, the
9 External fault input
VFD releases fault alarm and stops.
10 Increase frequency setting | Used to change the frequency increase/decrease
(UP) command when the frequency is given by external
1 Decrease frequency terminals.
setting (DOWN)
UP terminal
DOWN terminal
UP/DOWN
Clearing terminal
12 Clear the frequency coM
increase/decrease setting
The terminal used to clear frequency-increase/decrease
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
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Value Function Description
command channel.
13 Switch between A setting | The function is used to switch between the frequency
and B setting setting channels.
Switch between A frequency reference channel and B frequency reference
14 combination setting and A | channel can be switched by function 13; the combination
setting channel set by P00.09 and the A frequency reference
Switch between channel can be switched by function 14; the combination
15 combination setting and B | channel set by P00.09 and the B frequency reference
setting channel can be switched by function 15.
16 Multi-step speed A total of 16-step speeds can be set by combining digital
terminal 1 .
- states of these four terminals.
17 Multl-step speed Note: Multi-step speed 1 is the LSB, and multi-step speed
terminal 2 4 s the MSB.
18 Multl-step speed Multi-step |Multi-step [Multi-step [Multi-step
terminal 3 speed 4 speed 3 speed 2 speed 1
Multi-step speed
19 _p P BIT3 BIT2 BIT1]
terminal 4
20 Pause multi-step speed | The multi-step speed selection function can be screened to
running keep the set value in the present state.
21 | ACC/DEC time selection 1 | The status of the two terminals can be combined to select
four groups of ACC/DEC time.
Terminal |Terminal .
q . ACC/DEC time |Parameter
22 ACC/DEC time selection 2 | |OFF OFF ACC/DEC time 1 |P00.11/P00.12
ON OFF ACC/DEC time 2 |P08.00/P08.01
OFF ON ACC/DEC time 3 |P08.02/P08.03
ON ON ACC/DEC time 4 |P08.04/P08.05
. Used to clear the previous PLC state memory information
23 Simple PLC stop reset .
and restart the simple PLC process.
. Used to pause the simple PLC. When the function is
24 Pause simple PLC . .
revoked, the simple PLC resumes the running.
PID is ineffective temporarily, and the VFD maintains
25 Pause PID control
current frequency output.
28 Reset the counter The counter is cleared.
29 Switch between speed | The VFD switches from torque control mode to speed
control and torque control | control mode, or vice versa.
. Used to ensure the VFD is not impacted by external signals
30 Disable ACC/DEC S
(except for stop command), and maintains the present
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Value Function Description
output frequency.
31 Trigger the counter Used to enable the counter to count pulses.
When the terminal is closed, the frequency value set by
Clear the frequency UP/DOWN| can be cleared to restore the reference
33 increase/decrease setting | frequency to the frequency given by frequency command
temporarily channel; when the terminal is opened, it restores to the
frequency value after frequency increase/decrease setting.
. The VFD starts DC brake immediately after the command
34 DC braking .
becomes valid.
a5 Switch between motor 1 | When the function is enabled, you can realize switchover
and motor 2 control of two motors.
. . When the function is enabled, the running command
Switch the running . . o
channel is switched to keypad. When the function is
36 command channel to . . .
disabled, the running command channel is restored to the
keypad . .
previous setting.
. . When the function is enabled, the running command
Switch the running . . . .
channel is switched to terminal. When the function is
37 command channel to . . .
. disabled, the running command channel is restored to the
terminal . .
previous setting.
. . When the function is enabled, the running command
Switch the running . ) L .
channel is switched to communication. When the function
38 command channel to L ) )
L is disabled, the running command channel is restored to
communication . )
the previous setting.
» When the function is enabled, motor pre-exciting is started
39 Pre-exciting command . . . )
until the function becomes invalid.
40 Clear power consumption | After this command becomes valid, the power consumption
quantity quantity of the VFD will be zeroed out.
al Keep power consumption | When the function is enabled, the present operation of the
quantity VFD does not impact the power consumption quantity.
Switch the setting source o
) The torque upper limit is set through the keypad when the
42 of braking torque upper . .
. command is valid.
limit to keypad
43-72 Reserved
73 PID2 start When the command is valid, PID2 starts.
74 PID2 stop When the command is valid, PID2 stops.
75 Pause PID2 integral When the command is valid, PID2 integral is paused.
76 Pause PID2 control When the command is valid, PID2 control is paused.
77 Switch PID2 polarities | When the command is valid, PID2 polarity is switched.
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Value Function Description
78 Disable HVAC (only in | When the command is valid, HVAC is disabled (only in
stopped state) stopped state).

79 Trigger fire signal When the command is valid, fire signal is triggered.

80 Pause PID1 control When the command is valid, PID1 control is paused.

81 Pause PID1 integral When the command is valid, PID1 integral is paused.

82 Switch PID1 polarities | When the command is valid, PID1 polarity is switched.

83 Trigger sleep mode When the command is valid, the sleep mode is triggered.

84 Trigger wakeup mode | When the command is valid, the wakeup mode is triggered.

85 Manual polling When the command is valid, manual polling is enabled.

) ) When the command is valid, pump cleaning signal is
86 Pump cleaning signal )
triggered.

87 Water level upper limit of | When the command is valid, the water level upper limit of
inlet pool inlet pool is reached.

88 Water level lower limit of | When the command is valid, the water level lower limit of
inlet pool inlet pool is reached.

89 Water shortage level of | When the command is valid, the water shortage level of
inlet pool inlet pool is reached.

90-95 Reserved

96 Manual soft startup for | When the command is valid, soft startup for motor A is
motor A performed manually.

97 Manual soft startup for | When the command is valid, soft startup for motor B is
motor B performed manually.

98 Manual soft startup for | When the command is valid, soft startup for motor C is
motor C performed manually.

99 Manual soft startup for | When the command is valid, soft startup for motor D is
motor D performed manually.

100 Manual soft startup for | When the command is valid, soft startup for motor E is
motor E performed manually.

101 Manual soft startup for | When the command is valid, soft startup for motor F is
motor F performed manually.

102 Manual soft startup for | When the command is valid, soft startup for motor G is
motor G performed manually.

103 Manual soft startup for | When the command is valid, soft startup for motor H is
motor H performed manually.

104 Disable motor A When the command is valid, motor A is disabled.

105 Disable motor B When the command is valid, motor B is disabled.

106 Disable motor C When the command is valid, motor C is disabled.

107 Disable motor D When the command is valid, motor D is disabled.
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Value Function Description
108 Disable motor E When the command is valid, motor E is disabled.
109 Disable motor F When the command is valid, motor F is disabled.
110 Disable motor G When the command is valid, motor G is disabled.
111 Disable motor H When the command is valid, motor H is disabled.

Related parameter list:

Function _
Name Description Default
code

0x00-0x11

. Ones place: HDIA input type
P05.00 HDI input type e . 0x00
: HDIA is high-speed pulse input
: HDIA is digital input

: No function

: Run forward

P05.01 Function of S1

P05.02 Function of S2

- - Run reversely
P05.03 Function of S3

: Three-wire running control
: Jog forward

: Jog reversely

: Coast to stop

: Reset faults

P05.04 Function of S4

O ([O | N |&> |k

P05.05 Function of HDIA

P05.06 Reserved

: Pause running

: 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

© 00 N O OB W N BEFE Ok O

14: Switch between combination setting and A
P05.07 Reserved 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
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Function L
Name Description Default
code

23: Simple PLC stop reset

24: Pause simple PLC

25: Pause PID control

26-27: Reserved

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 increase/decrease
setting temporarily

34: DC braking

35: Switch from motor 1 to motor 2

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

43-72: Reserved

73: PID2 start

74: PID2 stop

75: Pause PID2 integral

76: Pause PID2 control

77: Switch PID2 polarities

78: Disable HVAC (only in stopped state)

79: Trigger fire signal

80: Pause PID1 control

81: Pause PID1 integral

82: Switch PID1 polarities

83: Trigger sleep mode

84: Trigger wakeup mode
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Function L
Name Description Default
code

85: Manual polling

86: Pump cleaning signal

87: Water level upper limit of inlet pool
88: Water level lower limit of inlet pool
89: Water shortage level of inlet pool
90: Manual soft startup (Reserved)
91: Enable condensation protection
92-95: Reserved

96: Manual soft startup for motor A
97: Manual soft startup for motor B
98: Manual soft startup for motor C
99: Manual soft startup for motor D
100: Manual soft startup for motor E
101: Manual soft startup for motor F
102: Manual soft startup for motor G
103: Manual soft startup for motor H
104: Disable motor A

105: Disable motor B

106: Disable motor C

107: Disable motor D

108: Disable motor E

109: Disable motor F

110: Disable motor G

111: Disable motor H

P05.08 Input terminal polarity  |0x00—0x3F 0x00

P05.09 Digital input filter time ~ |0.000—1.000s 0.010s
0x00-0x3F (0: Disable. 1: Enable)
BITO: S1 virtual terminal

BIT1: S2 virtual terminal

P05.10 Virtual terminal setting  |BIT2: S3 virtual terminal 0x00
BIT3: S4 virtual terminal
BIT4: HDIA virtual terminal
BIT5: Reserved

0: Two-wire control mode 1

. 1: Two-wire control mode 2
P05.11 Terminal control mode . 0
- 2: Three-wire control mode 1

3: Three-wire control mode 2
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Function L

code Name Description Default
P05.12 S1 switch-on delay 0.000-50.000s 0.000s
P05.13 S1 switch-off delay 0.000-50.000s 0.000s
P05.14 S2 switch-on delay 0.000-50.000s 0.000s
P05.15 S2 switch-off delay 0.000-50.000s 0.000s
P05.16 S3 switch-on delay 0.000-50.000s 0.000s
P05.17 S3 switch-off delay 0.000-50.000s 0.000s
P05.18 S4 switch-on delay 0.000-50.000s 0.000s
P05.19 S4 switch-off delay 0.000-50.000s 0.000s
P05.20 HDIA switch-on delay ~ |0.000-50.000s 0.000s
P05.21 HDIA switch-off delay ~ |0.000-50.000s 0.000s
P05.22 Reserved
P05.23 Reserved
P07.39 Input terminal status at OXOO00—OXFEEF 0X0000

present fault

P17.12 |Digital input terminal status |0x0000—OxFFFF 0x0000

5.5.12 Digital output

The VFD carries two groups of relay output terminals, one open collector Y output terminal and one
high-speed pulse output (HDO) terminal. The function of all the digital output terminals can be
programmed through function codes, of which the high-speed pulse output terminal HDO can also be
set to high-speed pulse output or digital output by function code.

P06.05 output polarity
Digital output selection Digital switch-on delay Digital switch-off delay
o [] selection an 1713
P06.06 P06.07 Digital input
v )
- ] e
P06.01 7{ T delay - | Tdelay
2 ] 11
Default value: 0) . 07,40
s [ Digtal output
HDO P06.08 0 P06.09 terminal state
(Defaultvalue: 0) - B
5
P06.00 0 | ‘ |
HDO ' |
lelay b delay
|- P06.03 '**«( T delay e - | Tdelay Y P06.05, P17.13, P07.40 display
E—
(Default value: 1) . Y ‘ BITO ‘ HDO ‘ BIT1
J ol | ez |roz| am
[ RO2 P06.12 0 P06.13 0: Open collector high-
A
pen collector outpu
2 [] (Default value: 5)
0[]

The following table lists the function code options. A same output terminal function can be repeatedly
selected.
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Value Function Description
0 Invalid The output terminal does not have any function.
. The ON signal is output when there is frequency
1 Running ) .
output during running.
. The ON signal is output when there is frequency
2 Running forward ) )
output during forward running.
. The ON signal is output when there is frequency
3 Running reversely X .
output during reverse running.
. The ON signal is output when there is frequency
4 Jogging L
output during jogging.
5 VFD in fault The ON signal is output when a VFD fault occurred.
6 Frequency level detection Refer to the description for P08.32 and P08.33
FDT1
- Frequency level detection Refer to the description for P08.34 and P08.35
FDT2
8 Frequency reached Refer to the description for P08.36
L 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 for running control circuit powers are established, the protection
functions do not act, and the VFD is ready to run.
. The ON signal is output when the VFD is in
13 Pre-exciting »
pre-exciting.
Output ON signal after the pre-alarm time elapsed
14 Overload pre-alarm based on the pre-alarm threshold; see
P11.08-P11.10 for details.
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.
A signal is output based on the value set through
Modbus communication 'gnatis outpu o valu . ua
23 R — Modbus communication. When the value is 1, the
virtual terminal outpu ON signal is output; when the value is 0, the OFF
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Value Function Description
signal is output.
POROFIBUS/CANopen A signal is output based on the _vaIL_Je set through
on communication virtual PROF_IBUS/CANopgn commun|cat|on. When the _
) value is 1, the ON signal is output; when the value is
terminal output 0, the OFF signal is output.
A signal is output based on the value set through
o5 Ethernet communication Ethernet communication. When the value is 1, the
virtual terminal output ON signal is output; when the value is 0, the OFF
signal is output.
. When the bus voltage is above the inverter
26 DC bus voltage established ] ]
undervoltage, the output is valid.
A signal is output based on the value set through
PROFINET communication PROFINET communication. When the value is 1, the
3 virtual terminal output ON signal is output; when the value is 0, the OFF
signal is output.
35 Reserved
37-40 Reserved
48 Fire mode activated
49 Pre-alarm of PID1 feedback
too low
Pre-alarm of PID1 feedback
>0 too high
51 PID1 in sleep
52 PID2 in startup
53 PID2 stopped
Indication of run with
> backup pressure
55 Water shortage indication of
inlet pool
56 Pre-alarm output
57 Control variable-frequency
circulation motor A
sg Control variable-frequency
circulation motor B
59 Control variable-frequency
circulation motor C
60 Control variable-frequency
circulation motor D
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Value Function Description
61 Control variable-frequency
circulation motor E
62 Control variable-frequency
circulation motor F
63 Control variable-frequency
circulation motor G
64 Control variable-frequency
circulation motor H
Related parameter list:
Function L
Name Description Default
code
P06.00 Reserved Reserved
P06.01 Y1 output 0: Invalid 0
P06.02 Reserved 1: Running
P06.03 RO1 output 2: Running forward 1
3: Running reversely
4: Jogging
5: VFD in fault
6: Frequency level detection FDT1
7: Frequency level detection FDT2
8: Frequency reached
9: Running in zero speed
10: Upper limit frequency reached
11: Lower limit frequency reached
12: Ready for running
13: Pre-exciting
P06.04 Reserved
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
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Function L
Name Description Default
code

24: PROFIBUS/CANopen communication
virtual terminal output

25: Ethernet communication virtual terminal
output

26: DC bus voltage established

27: Z pulse output

28: Superposing pulses

29: STO action

30: Positioning completed

31: Spindle zeroing completed

32: Spindle scale division completed

33: Speed limit reached during torque control
34: PROFINET communication virtual
terminal output

35: Reserved

36: Speed/position control switchover
completed

37: Any frequency reached

38-40: Reserved

41: C_Y1 from PLC (Set P27.00 to 1.)
42: C_Y2 from PLC (Set P27.00 to 1.)
43: C_HDO from PLC (Set P27.00 to 1.)
44: C_RO1 from PLC (Set P27.00 to 1.)
45: C_RO2 from PLC (Set P27.00to 1.)
46: C_RO3 from PLC (Set P27.00 to 1.)
47: C_RO4 from PLC (Set P27.00 to 1.)
48: Fire mode activated

49: Pre-alarm of PID1 feedback too low
50: Pre-alarm of PID1 feedback too high
51: PID1 in sleep

52: PID2 in startup

53: PID2 stopped

54: Indication of run with backup pressure
55: Water shortage indication of inlet pool
56: Pre-alarm output

57: Control variable-frequency circulation
motor A

58: Control variable-frequency circulation
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Function _
Name Description Default
code
motor B
59: Control variable-frequency circulation
motor C
60: Control variable-frequency circulation
motor D
61: Control variable-frequency circulation
motor E
62: Control variable-frequency circulation
motor F
63: Control variable-frequency circulation
motor G
64: Control variable-frequency circulation
motor H
Output terminal polarity
P06.05 ) 0x00-0x0F 0x00
- selection
P06.06 Y switch-on delay 0.000-50.000s 0.000s
P06.07 Y switch-off delay 0.000-50.000s 0.000s
P06.08 Reserved Reserved
P06.09 Reserved Reserved
P06.10 RO1 switch-on delay 0.000-50.000s 0.000s
P06.11 RO1 switch-off delay 0.000-50.000s 0.000s
P06.12 Reserved Reserved
P06.13 Reserved Reserved
Output terminal status at
P07.40 0x0000-0xFFFF 0x0000
present fault
Digital output terminal
P17.13 0x0000-0x000F 0x0000
status

5.5.13 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. Previously, such

function was realized with external PLC, while now, the VFD itself can achieve this function.

The VFD can realize 16-step speeds control, and provide four groups of acceleration/deceleration

time for choose.

After the set PLC completes one cycle (or one step), one ON signal can be output by the multifunction

relay.
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P10.01 (Simple PLC memory selection)

P10.00 (Simple PLC mode)

9 [Without power]
failure memory|

Set frequency

1 [ With power-
failure
memory

unning
Setup
parameters of each
PLC stage

Digital output 16

7

when
interruption occurred

Terminal function 23

P10.36
(PLC restart mode) Simple PLC stop reset

Simple PLC state completed

P17.00

T M A e rr rr gl

Digital output 17 !_‘
Simple PLC cycle completed
Related parameter list:
Function Name Description Default
code
23: Simple PLC stop reset
P05.01-P| . . . . . .
T.OG — | Digital input function selection |24: Pause simple PLC
- 25: Pause PID control
P06.01-P Digital output function 16: Simple PLC stage reached
06.04 selection 17: Simple PLC cycle reached
0: Stop after running once
P10.00 Simple PLC mode 1: ngp running with the final value after 0
I running once
2: Cyclic running
P10.01 Simple PLC memory 0: Without memory at power failure 0
selection 1: With power-failure memory
P10.02 Multi-step speed 0O -100.0-100.0% 0.0%
P10.03 Running time of step 0 0.0-6553.5s (min) 0.0s
P10.04 Multi-step speed 1 -100.0-100.0% 0.0%
P10.05 Running time of step 1 0.0-6553.5s (min) 0.0s
P10.06 Multi-step speed 2 -100.0-100.0% 0.0%
P10.07 Running time of step 2 0.0-6553.5s (min) 0.0s
P10.08 Multi-step speed 3 -100.0-100.0% 0.0%
P10.09 Running time of step 3 0.0-6553.5s (min) 0.0s
P10.10 Multi-step speed 4 -100.0-100.0% 0.0%
P10.11 Running time of step 4 0.0-6553.5s (min) 0.0s
P10.12 Multi-step speed 5 -100.0-100.0% 0.0%
P10.13 Running time of step 5 0.0-6553.5s (min) 0.0s
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Function .
Name Description Default
code
P10.14 Multi-step speed 6 -100.0-100.0% 0.0%
P10.15 Running time of step 6 0.0-6553.5s (min) 0.0s
P10.16 Multi-step speed 7 -100.0-100.0% 0.0%
P10.17 Running time of step 7 0.0-6553.5s (min) 0.0s
P10.18 Multi-step speed 8 -100.0-100.0% 0.0%
P10.19 Running time of step 8 0.0-6553.5s (min) 0.0s
P10.20 Multi-step speed 9 -100.0-100.0% 0.0%
P10.21 Running time of step 9 0.0-6553.5s (min) 0.0s
P10.22 Multi-step speed 10 -100.0-100.0% 0.0%
P10.23 Running time of step 10  [0.0-6553.5s (min) 0.0s
P10.24 Multi-step speed 11 -100.0-100.0% 0.0%
P10.25 Running time of step 11  |0.0-6553.5s (min) 0.0s
P10.26 Multi-step speed 12 -100.0-100.0% 0.0%
P10.27 Running time of step 12 [0.0-6553.5s (min) 0.0s
P10.28 Multi-step speed 13 -100.0-100.0% 0.0%
P10.29 Running time of step 13 |0.0-6553.5s (min) 0.0s
P10.30 Multi-step speed 14 -100.0-100.0% 0.0%
P10.31 Running time of step 14  |0.0-6553.5s (min) 0.0s
P10.32 Multi-step speed 15 -100.0-100.0% 0.0%
P10.33 Running time of step 15 |0.0-6553.5s (min) 0.0s
ACC/DEC time of steps 0-7
P10.34 ) 0x0000-0XFFFF 0000
of simple PLC
ACC/DEC time of steps 8-15
P10.35 ) 0x0000-0XFFFF 0000
of simple PLC
P10.36 PLC restart mode 0: Restart from step 1 0
1: Resume from the paused step
P17.00 Set frequency 0.00Hz—P00.03(Max. output frequency) 0.00Hz
P17.27 | Present step of simple PLC U'sed to display.the present step of the 0
- simple PLC function.
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5.5.14 Multi-step speed running

Set the parameters used in multi-step speed running. The VFD can set 16-step speeds, which are
selectable by multi-step speed terminals 1-4, corresponding to multi-step speed 0 to multi-step speed
15.

ph el i e e I e R e T celrtondecleraton

Selection of 0 - 7 section of

peia
e L
s speed [ 0FF | oFe [ on [ on [ ore [ o [ on [ on | + s

terminal 2

Terminalfunction 16
Mulistep speed | OFF | OFF | OFF | OFF | ON | ON | on | on 00| P00.10 acceleration time 1
eminal 3 10,06 mulistep speed 2 BiTa P00, ime 1
Terminal functon 19 10,07 running tme of step 2 BT

lstep spoea | OFF | oFF | o | oFe | oFF | ore | oFF | oFF
g
o1, [ 708 00 acceeration tme 2
1008 mut-iep speed s airs 705,01 Gecoraon ime 2
muisepspeed [ 0 [ 1 [ 2 [ 3 [ a5 e ] 7] 710,08 unning tme o sep a a7
P10.10 muti-tepspeed 4 ars
1031 ruing e fstep 4 i
11, [ o5 0t acooeration e 4
210,12 mut-step speed s airio 706.05 Gecoraton e 4
71013 roning e o sep 5 i

[ g |P10 14 muit-step speed s BITI2
P10.15 running time of step & BITLs

Muli-step speed 15

H

Muli-step speed 0

Mult-step s

H

P10.16 muiti-step speed 7 BIT1a

valig
P10.17 running time of step 7 BITIs f p—
Running command. on OFF ||

— Invalid | [Riai-step speed

[ g|P10.18 muit-step speea 8 BT P10.35 T [__ouput

Terminal function mM P10.19 running time of step 8 BITT time:
Mulistep speed

terminal 1
Terminal function 17
Mulistep speed P10.20 muti-step speed 9 B2
terminal 2 P10.21 running time of step 9 BITS
Terminal function 18
Muli-step speed
terminal 3 |y |P10.22 muti-step speed 10 BiTa
Terminal function 19 P10.23 running time of step 10 BITS
Muli-step speed

terminal 4
P10.24 muti-step speed 11 BITe
P10.25 running time of step 11 il

BiTe
BITo

E

selection of 8 - 15 section of
simple PLC

o sepspeed | ore | o | ore [ on [ ore [ on [ o [ on
poiay

P10.26 multstep speed 12
™ P10.27 running tme of 12” step

:
o sepopeed [ ore [ orr | on | on [ ore [ orr [ o [ on

teminal 2
11, | P08.04 acceleraion ime 4
10,26 mulistep speed 13 BiT10 P08.05 deceeraton me 4

Wil step <poed | OFF | OFF | OFF | OFF | oN | on | on | on 1029 running time of 137 step BT

terminal 3

u

iy cpeea | v ] o ] on ] on [ o ] on [ on [ on
el L

P10.30 muistep speed 1 BiTi2
P10.31 running tme of 147 step BITLS

P10.32 mult-step speed 15 BIT1a
P10:38 unning ime o 157 sep | BITTS

u

wassepspees [ 3 [ 8 [ [ [ @ [ [ @ [ 5

Related parameter list:
Function code Name Description Default

16: Multi-step speed terminal 1
17: Multi-step speed terminal 2
Digital input function 18: Multi-step speed terminal 3
P05.01-P05.06 ) ) )
selection 19: Multi-step speed terminal 4
20: Pause multi-step speed

running
P10.02 Multi-step speed 0 -100.0-100.0% 0.0%

P10.03 Running time of step 0 0.0-6553.5s (min) 0.0s

P10.04 Multi-step speed 1 -100.0-100.0% 0.0%

P10.05 Running time of step 1 0.0-6553.5s (min) 0.0s
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Function code Name Description Default
P10.06 Multi-step speed 2 -100.0-100.0% 0.0%
P10.07 Running time of step 2 0.0-6553.5s (min) 0.0s
P10.08 Multi-step speed 3 -100.0-100.0% 0.0%
P10.09 Running time of step 3 0.0-6553.5s (min) 0.0s
P10.10 Multi-step speed 4 -100.0-100.0% 0.0%
P10.11 Running time of step 4 0.0-6553.5s (min) 0.0s
P10.12 Multi-step speed 5 -100.0-100.0% 0.0%
P10.13 Running time of step 5 0.0-6553.5s (min) 0.0s
P10.14 Multi-step speed 6 -100.0-100.0% 0.0%
P10.15 Running time of step 6 0.0-6553.5s (min) 0.0s
P10.16 Multi-step speed 7 -100.0-100.0% 0.0%
P10.17 Running time of step 7 0.0-6553.5s (min) 0.0s
P10.18 Multi-step speed 8 -100.0-100.0% 0.0%
P10.19 Running time of step 8 0.0-6553.5s (min) 0.0s
P10.20 Multi-step speed 9 -100.0-100.0% 0.0%
P10.21 Running time of step 9 0.0-6553.5s (min) 0.0s
P10.22 Multi-step speed 10 -100.0-100.0% 0.0%
P10.23 Running time of step 10 | 0.0-6553.5s (min) 0.0s
P10.24 Multi-step speed 11 -100.0-100.0% 0.0%
P10.25 Running time of step 11 0.0-6553.5s (min) 0.0s
P10.26 Multi-step speed 12 -100.0-100.0% 0.0%
P10.27 Running time of step 12 | 0.0-6553.5s (min) 0.0s
P10.28 Multi-step speed 13 -100.0-100.0% 0.0%
P10.29 Running time of step 13 0.0-6553.5s (min) 0.0s
P10.30 Multi-step speed 14 -100.0-100.0% 0.0%
P10.31 Running time of step 14 | 0.0-6553.5s (min) 0.0s
P10.32 Multi-step speed 15 -100.0-100.0% 0.0%
P10.33 Running time of step 15 0.0-6553.5s (min) 0.0s
P10.34 ACC/DEC _time of steps 0-7 OXOO00—OXFEEF 0000

of simple PLC
P10.35 ACC/DEC t_ime of steps 8-15 OXOO00—OXFEEF 0000
of simple PLC
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Function code Name Description Default

) Used to display the present
pP17.27 Present step of simple PLC ) ) 0
step of the simple PLC function.

5.5.15 PID control

PID control, a common mode for process control, is mainly used to adjust the VFD output frequency
or output voltage by performing scale-division, integral and differential operations on the difference
between feedback signal of controlled variables and signal of the target, 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.

P09.00
PID digitalsatting (PID reference source)

) o
1 P10 refernce value
A2 2 P17.23
[ VAl | ooy et eauency
HDIA 4 L]
5 e o/ | ] g
[Mulé-step speec] s feedback<P09.087 s p—
oo ¢
B -
o]
]

Introduction to the working principles and control methods for PID control:

Proportional control (Kp): When the feedback is different from the reference, the output will be
proportional to the difference. If such a difference is constant, the regulating variable will also be
constant. Proportional control can respond to feedback changes rapidly, however, it cannot eliminate
the 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 a large value and the
differential time to O, run the system only with proportional control, 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.

Integral time (Ti): When feedback is different from reference, the output regulating variable
accumulates continuously, if the difference persists, the regulating variable will increase continuously
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until difference disappears. The integral regulator can be used to eliminate static difference. However,
too large regulation may lead to repetitive overshoot, which will cause system instability and
oscillation. The feature of oscillation caused by strong integral effect is that the feedback signal
fluctuates up and down based on the reference variable, and fluctuation range increases gradually
until oscillation occurs. The integral time parameter is generally regulated gradually from large to
small until the stabilized system speed fulfills the requirement.

Differential time (Td): When the difference between feedback and reference changes, there is output
of the regulating variable that is proportional to the difference variation rate, and this regulating
variable is only related to the direction and magnitude of the difference change rather than the
direction and magnitude of the difference itself. 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 frequency command selection (P00.06, P00. 07) is 7, or channel of voltage setup (P04.27) is 6,
the running mode of VFD is process PID control.

5.5.15.1 General procedures for PID parameter setup
1. Determine proportional gain P.

When determining proportional gain P, first, remove the integral term and derivative term of PID
by making Ti=0 and Td=0 (see PID parameter setup for details), thus turning PID into pure
proportional control. Set the input to 60%—70% of the max. allowable value, and increase
proportional gain P gradually from O until system oscillation occurred, and then in turn, decrease
proportional gain P gradually from current value until system oscillation disappears, record the
proportional gain P at this point and set the proportional gain P of PID to 60%—-70% of current
value. This is the entire commissioning procedure of proportional gain P.

2. Determine integral time Ti.

After proportional gain P is determined, set the initial value of integral time Ti to a large value, and
decrease Ti gradually until system oscillation occurs. Then in reverse, increase Ti until system
oscillation disappears. Record the value of Ti at this point. Set the integral time constant Ti of PID
to 150%-180% of this value. This is the commissioning procedure of integral time constant Ti.

3. Determine derivative time Td.
The differential time Td is generally set to 0.

If you need to set Td to another value, the setting method is similar to that for P and Ti, namely,
set Td to 30% of the value when there is no oscillation.

4. Empty system load, perform load-carrying joint debugging, and then adjust PID parameters
until fulfilling the requirement.
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5.5.15.2 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.

Response After adjustment

/

Before adjustment

Time t

Control long-term vibration: If the cycle of periodic vibration 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 vibration.

Response Before adjustment

N

After adjustment

Time t

Control short-term vibration: If the vibration 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 vibration. When the differential time (Td) is set to 0.00 (namely no differential control), and
there is no way to control vibration, decrease the proportional gain.
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Response

After adjustment

Before adjustment

Time t

Related parameter list:

Function
Name
code

Description

Default

P09.00 |PID reference source

0: Set by P09.01

1: All

2: AI2

3:AI3

4: High-speed pulse HDIA
5: Multi-step running

6: Modbus communication

7: PROFIBUS/CANopen communication
8: Ethernet communication

9: Reserved

10: PROFINET communication

P09.01 PID digital setting

-100.0%-100.0%

0.0%

P09.02 | PID feedback source

0: All
1: AI2
tAI3
: High-speed pulse HDIA
: Modbus communication
: PROFIBUS/CANopen communication

: Reserved
: PROFINET communication

PID output
P09.03 characteristics

selection

2

3

4

5

6: Ethernet communication
7

8

0: PID output is positive.

1

: PID output is negative.

P09.04 |Proportional gain (Kp)

0.00-100.00

1.80

P09.05 Integral time (Ti)

0.01-10.00s

0.90s

P09.06 | Differential time (Td)

0.00-10.00s

0.00s

P09.07

Sampling cycle (T)

0.000-10.000s

0.100s
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Function L
Name Description Default
code
PID control deviation | 0.0-100.0%
P09.08 o 0.0%
limit
P09.09 |PID output upper limit| P09.10-100.0% (Max. frequency or voltage) 100.0%
P09.10 |PID output lower limit| -100.0%-P09.09 (Max. frequency or voltage) 0.0%
Feedback offline 0.0-100.0%
P09.11 ] 0.0%
detection value
Feedback offline 0.0-3600.0s
P09.12 o 1.0s
detection time
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
P09.13 | PID control selection | Hundreds place: 0x0001
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).
Low frequency
P09.14 ) ) 0.00-100.00 1.00
proportional gain (Kp)
ACC/DEC time of PID
P09.15 0.0-1000.0s 0.0s
command
P09.16 | PID output filter time | 0.000-10.000s 0.000s
P09.17 Reserved
Low frequency
P09.18 ) ) ) 0.00-10.00s 0.90s
integral time (Ti)
Low frequency
P09.19 ) o 0.00-10.00s 0.00s
differential time (Td)
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Function L
Name Description Default
code
Low frequency point
P09.20 for PID parameter | 0.00-P09.21 5.00Hz
switching
High frequency point
P09.21 for PID parameter | P09.20-P00.04 10.00Hz
switching
P17.00 Set frequency 0.00Hz-P00.03 (Max. output frequency) 0.00Hz
P17.23 | PID reference value | -100.0-100.0% 0.0%
P17.24 | PID feedback value | -100.0-100.0% 0.0%

5.5.16 Water pump control

The VFD provides the multi-pump control function, applicable to the scenario with the simultaneous
operation of up to eight water pumps, capable of balancing fluctuations in water pressure and flow.
This function simplifies the control system and controls the start and stop of each pump motor in
balance mode to ensure optimal performance of the water system. To use this function, configure the
following sub-functions based on requirements:

< Motor adding or reducing

< Multi-pump polling

< Water pump maintenance

< Smooth switchover

Function description

The following describes the function by illustrating a typical case in which one VFD controls four water
pump motors.

The VFD must use the four relay function terminals RO5-RO8 (requiring the use of the optional part
EC-10503-00), and also use two groups of contactor KM to switch between the two water pump
working states, variable-frequency run mode and power-frequency run mode. All motors are started
and stopped at the ramp speed to achieve soft motor switchover to ensure stable water supply
pressure and reduce the impact on water pipes. You need to refer to Figure 5-8 and Figure 5-9 to
connect the multi-pump variable-frequency control main circuit and external relay control circuit. In
addition, make the following settings:

1. Enable the multi-pump control function (P94.00=1).

2. Set the variable-frequency motor run mode to circular (P94.10=1).

3. Set the motor quantity to 4 (P94.11=4).

4. Set RO5-R0O8 to control variable-frequency circulation pumps A, B, C, and D (that is, set
P26.06—P26.09 to 5760 respectively).
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5. Set the contactor closing delay, which is the interval of switchover between the variable-frequency
run mode and power-frequency run mode.
Note:

<> After the multi-pump control function is enabled, the VFD setting frequency can be given only
by the water supply dedicated PID—PID1.

<> It is not recommended to use the multi-pump control function on the 30kW or higher VFDs.
<> Connected water pump motors must have the same rated power.

H—
H—
O— ——

Rl |
1%, ll% w i )

FR1 | | FR2 FR3 FR4

Q\0\Q KM1 Q\2\QKM3 Q\Q\KM5 Q\Q\Q KM7

KM1-KM8: Contactors FR1-FR4: Thermal protection overload relays

QF2—QF5: Low-voltage breakers M1-M4: Asynchronous motors

Figure 5-8 Main circuit wiring in variable-frequency control mode of one VFD driving four pumps
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ROSA RO6A RO7A RO8A
L N
KML Variable-frequency run indicator
of pump 1
Variable-frequency run indicator
KM3 of pump 2
Variable-frequency run indicator
KMS of pump 3
KM7 Variable-frequency run indicator
Stop
Auto Manual KA1
+ ‘ I L
KAL RO5A ROSC KM3  KM5  KM7  KM2 s FR1
| -— 1
X
KM; KM1
Power-frequency
KM run indicator of
- pump 1
SB1
KAL } Start switch
of pump 1
KM3
KAL ~ ROBAROBC KM1 KMS KM7 KM4 — FR2
p
KM KM3
Power-frequency
KM. run indicator of
JE— pump 2
SB2
KA1 Start switch
of pump 2
KM5
KA1~ RO7A RO7C KM1 KM3 KM7 KM6 — FR3
X
KM KM5
Power-frequency
KM6 run indicator of
— pump 3
SB3
KAL Start switch
of pump 3
KM7
KAL ~  ROBA ROBC KM1  KM3 KM5  KM8 — FR4
X
KM;
Power-frequency
KM run indicator of
— pump 4
SB4
KA1 Start switch
of pump 4

Figure 5-9 External relay control wiring
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Related function codes:

Function o q
Name Description Value Modify
code
HVAC function 0: Invalid
P94.00 ) ) 1 ©
selection 1: Valid
Variable-frequency | 0: Fixed
P94.10 ) 1 ©
motor run mode 1: Circular
0-8, corresponding to motors
Total number of
P94.11 A-H. The sequence numbers 4 ©
motors )
must be successive.
P26.06 ROS5 output 0-47: Same as those for standard 57 o
P26.07 RO6 output models 58
P26.08 RO7 output 48: Fire mode activated 59 o
49: Pre-alarm of PID1 feedback
too low
50: Pre-alarm of PID1 feedback
too high

51: VFD in sleep

52: PID2 in running

53: PID2 stop

54: Indication of run with backup

pressure

55: Water shortage indication of

inlet pool

56: Pre-alarm

57: Control variable-frequency

P26.09 RO8 output . . 60 o
circulation pump A

58: Control variable-frequency

circulation pump B

59: Control variable-frequency

circulation pump C

60: Control variable-frequency

circulation pump D

61: Control variable-frequency

circulation motor E

62: Control variable-frequency

circulation motor F

63: Control variable-frequency

circulation motor G
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Function — s
Name Description Value Modify
code
64: Control variable-frequency
circulation motor H
65: Low-temperature pre-alarm
66: Stalling pre-alarm
67: Dry-pumping pre-alarm
Contactor closing
P94.36 0.2-100.0s 0.5s )
delay
Contactor opening
P94.37 0.2-100.0s 0.5s )
delay

5.5.16.1 Motor adding or reducing
Motor adding

Motor adding

Output A >
frequency [P94.20]
5 Motor 3|%%  Motor
©o OO
s connected CSENER connected to
&f toRO5 Bldiel  RO5/6
>t
Run status
RO5
RO6
12 3456

Figure 5-10 Motor adding timing

This figure assumes that the VFD outputs and controls motor M1 and the other motors are in the
stopped state. At this time, if the output frequency is equal to or higher than P94.20 (Running
frequency for motor adding), PID1 feedback is less than the difference between PID1 reference and
P94.19 (Pressure tolerance for motor adding), and this condition lasts a period of time longer than
P94.21 (Motor adding delay), the motor adding function is triggered. Motors are added, and then the
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VFD coasts to stop and disconnects the contactor KM1 with the contactor opening delay (P94.37) and
closes the contactor KM3 with the contactor opening delay (P94.36) to ensure completed contactor
closing. The following table lists the relay action logic in the motor adding process.

Table 5-1 Motor adding logic in circular variable-frequency motor run mode

Motor Motor
RO5 | RO6 | RO7 | RO8 Motor M1 Motor M2
M3 M4
Stop Stop Stop Stop
Variable frequency Stop Stop Stop
Stop Stop Stop Stop
Variable
0 1 0 0 Stop Stop Stop
frequency
Variable
1 1 0 0 Power frequency Stop Stop
frequency
1 0 0 0 Power frequency Stop Stop Stop
Variable
1 0 1 0 Power frequency Stop Stop
frequency
Power Variable
1 1 1 0 Power frequency Stop
frequency frequency
Power
1 1 0 0 Power frequency Stop Stop
frequency
Power Variable
1 1 0 1 Power frequency Stop
frequency frequency
Power Power Variable
1 1 1 1 Power frequency
frequency frequency | frequency

Motor reducing

Output
frequency

[9zv6d]
[82v6d]

[P94.201

[P94.251 \

Run status

RO6

123

Figure 5-11 Motor reducing timing
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This figure assumes that the VFD outputs and controls motor M2, M1 is in power-frequency run mode,
and M3—M4 are in the stopped state. At this time, if the VFD output frequency is equal to or lower than
P94.25 (Running frequency for motor reducing), PID1 feedback is less than the difference between
PID1 reference and P94.24 (Pressure tolerance for motor reducing), and this condition lasts a period
of time longer than P94.26 (Motor reducing delay), the motor reducing function is triggered. There are
two motor reducing actions for selection, which can be set by P94.27 (Variable-frequency motor
action for motor reducing).

When P94.27=1

The VFD improves the output frequency to P94.20 (Running frequency for motor adding) within the
time specified by P94.28 (ACC time for motor reducing). When the ACC is completed, the VFD
disconnects the relays corresponding to the motors in power-frequency run mode.

When P94.27=0

The VFD directly disconnects motor M1 in power-frequency run mode, and adjusts the frequency of
motors in variable-frequency run mode through PID to reach the given water pressure.

The following table lists the relay action logic in the motor reducing process.

Table 5-2 Motor reducing logic in circular variable-frequency run mode

Motor Motor Motor Motor
RO5 RO6 RO7 RO8
M1 M2 M3 M4
1 1 1 1 Power Power Variable Variable
frequency | frequency | frequency | frequency
Power Power Variable
0 1 1 1 Stop
frequency | frequency | frequency
Power Variable
0 0 1 1 Stop Stop
frequency | frequency
Variable
0 0 0 1 Stop Stop Stop
frequency
0 0 0 0 Stop Stop Stop Stop
Related function codes:
Function L .
Name Description Default | Modify
code
Pressure tolerance )
P94.19 ) 0.0-30.0% (relative to PID1 max. value) 5.0% O
for motor adding
Running frequency [P94.25 (Running frequency for motor
P94.20 g requency > ( g frequency 50.00Hz| O
for motor adding |reducing)—P00.03
P94.21 Motor adding delay |0.0-3600.0s 10.0s @)
Switching frequency o
P94.22 for P00.05 (Lower limit frequency)-P00.03 | 50.00Hz O
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Function L .
Name Description Default | Modify
code

variable-frequency
motor adding

Variable-frequency
motor DEC time for
P94.23 0.0-300.0s 10.0s O
power-frequency

motor adding

Pressure tolerance )
P94.24 . 0.0-30.0% (relative to PID1 max. value) 4.0% O
for motor reducing

Running frequency [P00.05-P94.20 (Running frequency for
P94.25 ) ) 5.00Hz O
for motor reducing |[motor adding)
P94.26  |Motor reducing delay|0.0-3600.0s 10.0s O

Variable-frequency

. 0: Keep the frequency unchanged
motor action for i
P94.27 . 1: Accelerate to the motor running 1 O
motor reducing
frequency

Variable-frequency

motor ACC time for
P94.28 ) 0.0-300.0s 10.0s O
motor reducing

5.5.16.2 Polling function
Automatic polling

The VFD supports the automatic water pump polling function to achieve two goals: First, to keep the
run time of each pump the same to balance the loss; Second, to prevent any pump from stopping for
too long, which could lead to blocking.

When the initial motor running time exceeds P94.34 (Variable-frequency motor polling cycle) and the
present frequency is higher than P94.35 (Polling running frequency threshold), the VFD starts
automatic polling. It changes the objects of variable-frequency control objects by adding and reducing
motors and then re-calculates the polling time.

Note: Polling time recalculation is also triggered by motor adding or reducing that occurs during
normal PID adjustment.

Related function codes:

Function L .
Name Description Default | Modify
code
) 0.0-6000.0h
P94.34 Motor polling cycle . o . 0.0h o
Automatic polling is targeted at idle
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Function _ .
Name Description Default | Modify
code
variable-frequency motors. The value 0
indicates no polling.
P00.05-P00.03
Running When the running frequency is greater
frequency than the value of this function code,
P94.35 ) . 45.00Hz o
threshold for  |variable-frequency motor polling is not
polling performed. Otherwise, great water
pressure change impacts water supply.

Manual polling

Manual polling is used for testing to check whether the main circuit wiring and control circuit wiring are
correct and motors can run properly. If polling is completed or terminated, a stop command must be
given so that the next polling mode can be entered after restart.

The function is implemented as follows: When the VFD is in stopped stated, set the terminal input
function to 85 (Manual polling), enable the terminal function, and then send a startup command. The
VFD starts all connected motors from motor M1 in polling mode. During polling, all motors are started
by means of adding motors in sequence. When all motors have been started, motors are
automatically reduced in sequence until the end.

Note: During polling, if the enabling signal of an S terminal is canceled, the polling persists until the
end. If you want to terminate the polling, you need to trigger a stop signal.
5.5.16.3 Water pump maintenance

You can set the S digital input terminal functions to 104—107 to lock motors M1-M4, which will not be
under multi-pump control. You only need to disconnect the motor wiring contactors from the grid to
maintain the pumps, without adjusting the onsite wiring.

5.5.16.4 Smooth switchover

When a motor switches from the variable-frequency run mode to the power-frequency run mode, the
water pressure fluctuates greatly. You can set P94.22 (Switching frequency for variable-frequency
motor adding) to enable the motor runs from a high switching frequency to the power-frequency run
mode, preventing the water pressure from dropping too quick so as to ensure water pressure steady.

Related function codes:

Function - q
Name Description Default | Modify
code

Switching frequency -
P00.05 (Lower limit

P94.22 for variable-frequency 50.00Hz O
. frequency)-P00.03
motor adding
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5.5.16.5 Fixed variable-frequency run mode

The fixed variable-frequency control logic is relatively simple. The following assumes one VFD drives
four motors in fixed variable-frequency run mode. Se the following parameters.

1. Enable the multi-pump control function (P94.00=1).
2. Set the variable-frequency motor run mode to fixed (P94.10=0).
3. Set the motor quantity to 4 (P94.11=4).

4. Set RO5-R0O8 to control motors A, B, C, and D respectively (set P26.06—P26.09 to 57-60
respectively).

5. Set the contactor closing delay, which is the interval of switchover between the variable-frequency
run mode and power-frequency run mode.

The following figures and tables show the control logic.

PE
N
L1
L2

L3 I I
QF1 QF2 QF3 QF4
‘ GD270 ‘
Vv
KM1 \ $ KM2z $ KM3 $ KM4 \
KM1-KM4: Contactors QF1-QF4: Low-voltage breakers

M1-M4: Asynchronous motors
Figure 5-12 Main circuit wiring in fixed variable-frequency run mode
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L1/L2/L3

RO5 RO6 RO7 RO8 /

N
Figure 5-13 Control circuit wiring in fixed variable-frequency run mode
Table 5-3 Motor adding logic in fixed variable-frequency run mode
RO5 RO6 RO7 RO8 Motor M1 Motor M2 Motor M3 Motor M4

0 0 0 0 Stop Stop Stop Stop
Variable

1 0 0 0 Stop Stop Stop
frequency
Variable Power

1 1 0 0 Stop Stop
frequency frequency
Variable Power Power

1 1 1 0 Stop
frequency frequency frequency

1 1 1 1 Variable Power Power Power
frequency frequency frequency frequency

Table 5-4 Motor reducing logic in fixed variable-frequency run mode

RO5 RO6 RO7 RO8 Motor M1 Motor M2 Motor M3 Motor M4

1 1 1 1 Variable Power Power Power
frequency frequency frequency frequency
Variable Power Power

1 1 1 0 Stop
frequency frequency frequency
Variable Power

1 1 0 0 Stop Stop
frequency frequency
Variable

1 0 0 0 Stop Stop Stop
frequency

0 0 0 0 Stop Stop Stop Stop
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5.5.17 PID function only for water supply

The VFD provides two groups of PID only for water supply, only by which HVAC related PID setting
can be implemented. The following takes PID1 as an example to describe the function.

The unit of PID1 reference and PID1 feedback can be specified by P90.00. PID source 1 (P90.06 and
P90.08, that is, PID reference and feedback) can be set for PID1, and PID source 2 (P90.11 and
P90.13, that is, PID reference and feedback) can be set for PID2. P90.16 is the combination method
of PID sourcel and source 2.

PID1 reference and PID1 feedback can be set to the actual water pressure values but not a
percentage. P90.01 can specify the number of decimal places of PID1 reference and PID1 feedback.
P90.02 can specify the actual water pressure corresponding to 100% of PID1 reference. P90.03 and
P90.04 can specify the upper limit and lower limit of PID1 reference. In most cases, P90.02 and
P90.03 are set to the same value. P89.09 and P89.10 can be used to view the percentage of PID1
reference and PID1 feedback.

Note: PID2 differs from PID1 because PID2 cannot participate in the running frequency regulation.
You can only convert PID2 output to analog signal by setting the AO function (setting 32).

For details about related function codes, see function code groups P90 and P91.
5.5.18 Segmented water pressure

After the clock function is enabled, you can set working days through P92.04 and set start time and
stop time of working days through P92.05-P92.08. P95 can specify water pressure by time segment.
Within a specific time segment, the PID reference source is switched to the water pressure
corresponding to the time segment.

Note: To use this function, you need to purchase the option part—LCD keypad (model: SOP-270) and
prepare the button battery.

For details about related function codes, see function code group P92.
5.5.19 Automatic sleep

Function code P94.01 specifies the sleep method. When the condition specified by P94.02 or P94.03
and the condition lasts the time specified by P94.04, the PID increases by P94.05 (PID boost value
for sleep) with a duration specified by P94.06 (PID boost time), and the VFD enters the sleep state.
When P94.08 (Wakeup condition) is met and this condition lasts the time specified by P94.09
(Wakeup time), the VFD automatically wakes up from sleep and directly runs at the frequency
specified by P94.07, and the frequency is PID regulated later.

Related function codes:

Function — .
Name Description Default | Modify
code
HVAC function |0: Invalid
P94.00 . . 0 o
selection 1: Valid
P94.01 Sleep method  |0: Sleep only through terminals 0 O
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Function L .
Name Description Default | Modify
code

selection 1: Automatic sleep based on running frequency
2: Automatic sleep based on deviation
P00.05—-P00.04 (Upper limit frequency)

Sleep starting  |When the running frequency is less than or

P94.02 o 5.00Hz O
frequency equal to the value and this situation lasts the

time longer than P94.04, sleep is allowed.
0.0-30.0% (relative to PID1 max. value)
When output is positive, if the feedback is

greater than the reference, sleep is allowed only
when the absolute difference is greater than the
. value of this function code and the situation lasts
Sleep starting .
P94.03 o the time longer than P94.04. 5.0% O
deviation . L .
When output is negative, if the feedback is less
than the reference, sleep is allowed only when
the absolute difference is greater than the value
of this function code and this situation lasts the
time longer than P94.04.
P94.04 Sleep delay 0.0-3600.0s 60.0s @]
PID1 reference |-100.0-100.0% (relative to PID1 reference
P94.05 10.0% O
boost value value)
0.000-6000.0s

This function is used for continuous VFD running

when the running frequency reaches the upper
P94.06 |Longest boost time |limit frequency but the feedback value cannot 10.0s @]
reach the setting after boost. In this situation, the
VFD enters the sleep mode at once after the
boost time.

P00.05—-P00.04 (Upper limit frequency)

In closed-loop PID, the PID output is

Wake-up-from-slee . . .
P94.07 superimposed directly from the corresponding | 5.00Hz @]
p frequency . .
value of this frequency when the VFD is woken

up.
0.0-30.0% (relative to PID1 max. value)
In closed-loop PID, when output is positive, if the

Wake-up-from-slee . .
P94.08 o feedback is less than the reference, wakeup is 5.0% O
p deviation . .
allowed only when the actual difference is

greater than the value of this function code and
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Function L .
Name Description Default | Modify
code

this situation lasts the time longer than P94.09.
When output is negative, if the feedback is
greater than the reference, wakeup is allowed
only when the actual difference is greater than
the value of this function code and this situation
lasts the time longer than P94.09.
Wake-up-from-slee [0.0-3600.0s

P94.09 ) ] 5.0s O
p delay Min. sleep time.

5.5.20 Pump cleaning

The VFD supports water pump cleaning, which is shown in the following figure. The motor runs
forward for certain time, it runs reversely for certain time after a period of stop, and then it runs
forward forward after a period of stop. The motor repeats the procedure circularly.

Similar to manual polling, the pump cleaning function can be triggered only when the VFD is in
stopped state. To enable the pump cleaning function, set the terminal function to 86, enable the
terminal, and send a startup signal.

After the pump cleaning function is enabled, all water pumps are cleared in order. Then the VFD
automatically stops. During pump cleaning, you can terminate the pump cleaning by sending a stop
command. If you want to restart pump cleaning after pump cleaning is completed or terminated, you
need to send a stop command.

‘ FWD run
g, P96.24 P96.24

IP%-ZO P96.26 P96.26 ¢
|

- 1 i ngs.;')l : |_
1 ! P96.23. . i .

Figure 5-14 Pump cleaning logic

Related function codes:

Function — .
Name Description Default | Modify
code
Forward run
P96.20 |frequency for pump|P00.05-P00.03 50Hz )
cleaning
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Function — ;
Name Description Default | Modify
code
Reverse run
P96.21 |frequency for pump|{P00.05—P00.03 30Hz (€]
cleaning
Forward run ACC
P96.22 time for pump  {0-3600.0s 10.0s O
cleaning
DEC for pump
P96.23 : 0-3600.0s 10.0s O
cleaning
Forward run
P96.24 | duration for pump |1.0s-1000.0s 5.0s @]
cleaning
Reverse run
P96.25 | duration for pump |1.0s-1000.0s 5.0s @]
cleaning
Forward/reverse
P96.26 run interval for  [1.0s-1000.0s 1.0s O
pump cleaning
Forward/reverse
P96.27 run cycles for  [1-100 1 ©)
pump cleaning

5.5.21 Water pipe break detection

This function can detect water pipe break and stop pump motors in time to reduce the loss. This
function is implemented as follows:

You can set P96.00 to 1 to enable this function. If water pipe break occurs and the water pressure
cannot reach the setting, the VFD running frequency boosts up to the upper limit or the PID output
upper limit frequency. You can determine the situation by setting P96.01. When the condition reaches
the time specified by P96.02, the VFD stops the motor.

Related function codes:

Function - ;
Name Description Default |Modify
code

Action upon water [0: Normal running
P96.00 ) 0 (@)
pipe break 1: Stop
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Function L .
Name Description Default |Modify
code

After water pipe break, the VFD running
) frequency boosts up to the upper limit or the PID
Detection level of o o
P96.01 ) output upper limit frequency. When it is setto 0, | 10.0% O
water pipe break . o )

the water pipe break function is invalid.
Range: 0.0-100.0%

. . Used to check the detection time of water pipe
Detection time of
P96.02 break. 120.0s (@)

water pipe break
Range: 0.0-6000.0s

5.5.22 Water pipe soft padding

In a water supply system, the rapid influx of water into the empty water pipe can cause a water
hammer effect, which damages the water pipe or valve. After water pipe soft padding is enabled, the
VFD implements water injection into the water pipe slowly and steadily for every startup, avoiding the
water hammer effect. If the VFD stops due to a fault during water injection, the VFD still runs the
function setting after restart. This function is implemented as follows: Set P96.03 to 1 to enable soft
padding. After the VFD is started, the VFD exits from the soft padding process when the motor
reaches any of the two conditions, and the PID takes over the frequency control:

Condition 1: The VFD runs at the frequency specified by P96.04, and the run time reaches the time
specified by P96.05.

Condition 2: The PID feedback value reaches the value specified by P96.06 (Soft padding cutoff
detection level).

Related function codes:

Function — q
Name Description Default [Modify
code
Water pipe soft |0: Disable
P96.03 ) ) 0 O
padding function |1: Enable
Reference
P96.04 | frequency for soft |0.00-P00.03 30.00Hz| O
padding
Duration of
reference
P96.05 0.0-6000.0s 10.0s O
frequency for soft
padding
. The PID function is valid when the feedback
Soft padding cutoff . .
P96.06 . value is greater than the value of this parameter.| 30.0% O
detection level
Range: 0.0-100.0%
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5.5.23 Freezing protection

At low temperature, water freezing in the water tube damages the water pump. After protection
against freezing is enabled, the motor automatically rotates to prevent against water freezing when
the ambient temperature reaches a specified value. The VFD provides the AI/AO temperature
measuring function, which supports PT100, PT1000, and KTY84. During use, select current output for
AO, connect one end of the temperature resistor to Al1 and AO1 and the other end to GND. P89.32
indicates the display temperature. If the full range is exceeded, the temperature is displayed as 0.

When you have set P96.10 to enable protection against freezing, if P89.32 (Measured temperature) is
lower than P96.12 (Freezing protection threshold), the freezing protection signal is activated, and the
VFD runs at P96.14 (Freezing protection frequency). If the VFD is running, the signal is ignored. If a
run command is received after the protection has been activated, the protection is terminated and the
run command is executed. If a stop command is received after the protection has been activated, the
motor is stopped and automatic protection is disabled. Automatic protection can be enabled only
when the temperature is higher than the protection threshold.

Function L .
Name Description Default | Modify
code
Al/AO measured
P89.32 -20.0-200.0 0 [ J
temperature
Enabling freezing |Protection against freezing:
P96.10 ) ) 0 O
protection 0: Disable. 1: Enable
0: Invalid
Temperature 1: PT100
P96.11 0 O
sensor type 2: PT1000
3: KTY84
Freezing protection
P96.12 -20.0°C-20.0°C -5.0°C O
threshold

-20.0°C-20.0°C

Low-temperature |When the temperature is lower than the value of
P96.13 ) ) ) 0.0°C O
pre-alarm threshold |this function code, the pre-alarm terminal

outputs a signal.

Freezing protection
P96.14 0-P00.04 0.0Hz O
frequency

Related fault codes:

Fault ) .
Fault type Possible cause Solution
code
The temperature is lower
FrOST Freezing fault than the freezing Check the temperature.
protection threshold.
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5.5.24 Condensation protection

When motors are in wet or cold environments, condensation can cause faults to the motors. This risk
can be eliminated by simply increasing the surface temperature of the motor during the work interval.
When the external condensation sensor detects intensive condensation, the VFD injects DC current
into the motor to raise the motor surface temperature to prevent condensation.

To implement the function: Set the S digital input terminal function to 91 to enable condensation
protection. If this terminal is enabled through external signal, the VFD sends DC current and
automatically stops the sending 40s later. If this function needs to be triggered again, re-enable this
function terminal. You can set P96.15 to adjust the DC current proportion.

Related function codes:

Function A g
Name Description Default | Modify
code
Current of
triggering
P96.15 ) 0.0-100.0% 30.0% O
condensation
protection
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6 Function parameter list
6.1 What this chapter contains

This chapter lists all the function codes and corresponding description of each function code.

6.2 Function parameter list

The function parameters of the VFD are divided into groups by function. Among the function
parameter groups, the P98 group is the analog input and output calibration group, while the P99
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 function group numbers correspond to the level-1 menus, the function codes correspond to the
level-2 menus, and the function parameters correspond to the level-3 menus.

1. The content of the function code table is as follows:
Column 1 "Function code™: Code of the function group and parameter
Column 2 "Name": Full name of the function parameter
Column 3 "Description™: Detailed description of the function parameter
Column 4 "Default": Initial value set in factory

Column 5 "Modify": Whether the function parameter can be modified, and conditions for the
modification

"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.

(The VFD automatically checks and constrains the modification of parameters, which helps
prevent incorrect modifications.)

2. The parameters adopt the decimal system (DEC). If the hexadecimal system is adopted, all bits
are mutually independent on data during parameter editing, and the setting ranges at some bits
can be hexadecimal (0-F).

3. "Default" indicates the factory setting of the function parameter. If the value of the parameter is
detected or recorded, the value cannot be restored to the factory setting.

4. To better protect parameters, the VFD provides the password protection function. After a
password is set (that is, P07.00 is set to a non-zero value), "5.5.5.0.0" is displayed when you
press the PRG/ESC| key to enter the function code editing interface. You need to enter the
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correct user password to enter the interface. For the factory parameters, you need to enter the

correct factory password to enter the interface. (You are not advised to modify the factory

parameters. Incorrect parameter setting may cause operation exceptions or even damage to the

VFD.) If password protection is not in locked state, you can change the password any time. You

can set P07.00 to O to cancel the user password. When P07.00 is set to a non-zero value during

power-on, parameters are prevented from being modified by using the user password function.

When you modify function parameters through serial communication, the user password

protection function is also applicable and compliant with the same rule.

P00 group—Basic functions

Function
code

Name

Description

Default

Modify

P00.00

Speed control mode

0: Sensorless vector control (SVC) mode 0

1: Sensorless vector control (SVC) mode 1

2: Space voltage vector control mode

Note: Before using a vector control mode (0 or
1), enable the VFD to perform motor parameter
autotuning first.

P00.01

Channel of running
commands

0: Keypad
: Terminal
: Communication

P00.02

Communication
mode of running
commands

1

2

0: Modbus

1: PROFIBUS/CANopen communication

2: Ethernet

3: PROFINET

4: Reserved

5: Wireless communication card

Note: The options 1, 2, 3, 4, and 5 are add-on
functions and are available only when
corresponding expansion cards are configured.

P00.03

Max. output
frequency

Used to set the max. output frequency of the
VFD. Pay attention to the function code because
it is the foundation of the frequency setting and
the speed of acceleration (ACC) and
deceleration (DEC).

Setting range: Max (P00.04, 10.00)-630.00Hz

50.00Hz

P00.04

Upper limit of
running frequency

The upper limit of the running frequency is the
upper limit of the output frequency of the VFD,
which is lower than or equal to the max. output
frequency.

50.00Hz
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Function
code

Name

Description

Default

Modify

When 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)

P00.05

Lower limit of
running frequency

The lower limit of the running frequency is the
lower limit of the output frequency of the VFD,
When the set frequency is lower than the lower
limit of the running frequency, the lower limit of
the running frequency is used for running.
Note: Max. output frequency = Upper limit of
frequency = Lower limit of frequency

Setting range: 0.00Hz—P00.04 (Upper limit of
running frequency)

0.00Hz

P00.06

Setting channel of A
frequency
command

P00.07

Setting channel of B
frequency
command

0: Keypad

1: All

2: AI2

3:AI3

4: High-speed pulse HDIA

5: Simple PLC program

6: Multi-step speed running

7: PID control

8: Modbus communication

9: PROFIBUS/CANopen communication
10: Ethernet communication

11: Reserved

12: Reserved

13: PROFINET communication
14-17: Reserved

18: Keypad (for small power models)

15

P00.08

Reference object of
B frequency
command

0: Max. output frequency
1: A frequency command

P00.09

Combination mode
of setting source

0:A

1:B

2: (A+B)

3: (A-B)

4: Max(A, B)
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Function
code

Name

Description

Default [Modify

5: Min(A, B)

P00.10

Frequency set
through keypad

When A and B frequency commands select the
keypad for setting, the value of the function code
is the original setting one of the frequency data
of the VFD.

Setting range: 0.00 Hz—P00.03 (Max. output
frequency)

50.00Hz| O

P00.11

ACC time 1

P00.12

DEC time 1

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.

The VFD has four groups of ACC/DEC time,
which can be selected by P05. The factory
default ACC/DEC time of the VFD is the first
group.

P00.11 and P00.12 setting range: 0.0-3600.0s

Depends
on model

Depends
on model

P00.13

Running direction

0: Run at the default direction.
1: Run at the opposite direction.
2: Disable reverse running

P00.14

Carrier frequency

Carrier
frequency

Electro magnetic|
noise

Noise and leakage
current

Cooling
level

1kHz High Low Low

10kHz

15kHz Low High High

The relationship between models and carrier
frequencies is as follows:

Default carrier
Model
frequency
1.5-15kwW 4kHz
>15kW 2kHz

Advantage of high carrier frequency: ideal

380V

current waveform, little current harmonic wave
and motor noise.

Depends
on model
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Function _ .
Name Description Default [Modify
code
Disadvantage of high carrier frequency:
increasing the switch loss, increasing VFD
temperature and the impact to the output
capacity. The VFD needs to derate on high
carrier frequency. At the same time, the 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.
When the frequency used exceeds the default
carrier frequency, the VFD needs to derate by
10% for each increase of 1k carrier frequency.
Setting range: 1.2—15.0kHz
0: No operation
1: Rotary autotuning 1.
Comprehensive motor parameter autotuning. It
is recommended to use rotating autotuning
when high control accuracy is required.
2: Static autotuning 1 (comprehensive
autotuning); static autotuning 1 is used in cases
where the motor cannot be disconnected from
Motor parameter |(load.
P00.15 ) ) ) ) ) 0 ©)
autotuning 3: Static autotuning 2 (partial autotuning); when
the present motor is motor 1, only P02.06,
P02.07, and P02.08 are autotuned; when the
present motor is motor 2, only P12.06, P12.07,
and P12.08 are autotuned.
4: Rotary autotuning 2, which is similar to rotary
autotuning 1 but only valid for AMs
5: Static autotuning 3 (partial autotuning), which
is valid only for AMs
P00.16 AVR fun.ction 0: Invfallid . 1 o
selection 1: Valid during the whole procedure
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Function - :
Name Description Default [Modify
code
The auto-adjusting function of the VFD can
eliminate the impact on the output voltage of the
VFD because of the bus voltage fluctuation.
P00.17 Reserved

0: No operation

1: Restore default values
2: Clear fault records
Function parameter 3-6: Reserved .
P00.18 restore Note: After the selected operation is performed, 0 ©
the function code is automatically restored to 0.
Restoring the default values may delete the user
password. Exercise caution when using this

function.

P01 group—Start and stop control

Function A :
Name Description Default |Modify
code

0: Direct start
1: Start after DC braking
2: Speed tracking restart 1 (not supported in
SVC 0 for AMs)
Note: For AMs, speed tracking is not supported
P01.00 Start mode . o 0 ©
in SVC 0, and software speed tracking is
supported in other modes. For details, see
parameters P01.35-P01.41.
For AMs, you do not need to modify parameters
P01.35-P01.41.
The function code indicates the initial frequency

) during VFD start. See P01.02 (Starting
Starting frequency . .
P01.01 , frequency hold time) for detailed 0.50Hz | ©

of direct start . .
information.

Setting range: 0.00-50.00Hz
Output frequency

Starting frequency
hold time f

f1 set by P01.01

t1 set by PO1.02 0.0s ©

P01.02

t
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Function L .
Name Description Default [Modify
code

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.
Setting range: 0.0-50.0s
The VFD performs DC braking with the braking
Braking current  |current before start and it speeds up after the
before start DC braking time. If the set DC braking time is 0,
DC braking is invalid.

P01.03 0.0% ©

Stronger braking current indicates larger braking
Braking time before power. The DC braking current before start is a
P01.04 start percentage of the VFD rated current. 0.00s ©
P01.03 setting range: 0.0-100.0%
P01.04 setting range: 0.00-50.00s
Used to indicate the changing mode of the

frequency during start and running.
0: Linear type. The output frequency increases

or decreases linearly.
Output frequency f

o
©

P01.05 | ACC/DEC mode !

Time t

>

—tl— —t2—
1: S curve. The output frequency increases or
decreases according to the S curve.
The S curve is generally applied to elevators,
conveyors, and other application scenarios

where smoother start or stop is required.
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Function — :
Name Description Default [Modify
code
Output frequency f
| : Time ¢
— — 2 g
Note: If mode 1 is selected, set P01.06, P01.07,
P01.27, and P01.28 accordingly.
Time of starting The curvature of S curve is .determlned by the
P01.06 | segment of ACC S ACC range and ACC/DEC time. 0.1s o
Output frequency f
curve
t1=P01.06
Time of ending b0t o7
P01.07 | segment of ACC S Timed, =~ “=POL28 01s | ©
EUREINFIE
curve
Setting range: 0.0-50.0s
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
P01.08 Stop mode (P01.15), the VFD stops. 0 O
1: Coast to stop. After a stop command takes
effect, the VFD stops output immediately; and
the load coasts to stop according to mechanical
inertia.
Starting frequency |Starting frequency of DC braking for stop: During
P01.09 | of DC braking for |the deceleration to stop, the VFD starts DC 0.00Hz | O
stop braking for stop when running frequency
reaches the starting frequency determined by
Demagnetization
POL.10 d P01.09. 000s | O
time Wait time before DC braking: The VFD blocks
the output before starting DC braking. After this
DC braking current wait time, DC braking is started so as to prevent
P0O1.11 i ; 0.0% O
for stop overcurrent caused by DC braking at high
speed.
P01.12 | DC braking time for |PC braking current for stop: It indicates the 0.00s 0
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Function

Name Description Default [Modify
code

stop applied DC braking energy. Stronger current
indicates greater DC braking effect.

DC braking time for stop: It indicates the hold
time of DC braking. If the time is 0, DC braking is
invalid, and the VFD decelerates to stop within
the specified time.

T W,
| ACC ! Constant speed 0L
g g T 0 d
f 7T o

P0123 POL30 POLO4 DEC po1i0  POL12 |
In running !
d

P01.09 setting range: 0.00Hz—P00.03 (Max.
output frequency)

P01.10 setting range: 0.00-30.00s

P01.11 setting range: 0.0-100.0%

P01.12 setting range: 0.0-50.0s

This function code indicates the transition time
specified in P01.14 during FWD/REYV rotation
switching. See the following figure:

A output frequency f

. Forward
FWD/REV running L swienowrater
. ' 1starting frequency 0.0s O

deadzone time Starting | [ ________ Switch over atter

frequency zero frequency

P01.13

Deadzone " Reverse
time

Setting range: 0.0-3600.0s
0: Switch at zero frequency
FWD/REV running [1: Switch at the starting frequency
P01.14 L . 1 ©)
switching mode  [2: Switch after the speed reaches the stop
speed with a delay
P01.15 Stop speed 0.00-100.00Hz 0.50Hz ©)

0: Detect by the set speed (unique in space
Stop speed
P01.16 ) voltage vector control mode) 0 ©)
detection mode

1: Detect by the feedback speed

Stop speed
P01.17 o 0.00-100.00s 0.50s ©)
detection time
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Function
code

Name

Description

Default

Modify

P01.18

Terminal-based
running command
protection at
power-on

When the channel of running commands is
terminal control, the system detects the state of
the running terminal during power-on.

0: The terminal running command is invalid at
power-on. Even the running command is
considered as valid during power-on, the VFD
does not run and it keeps the protection state
until the running command is canceled and
enabled again.

1: The terminal running command is valid at
power-on. If the running command is considered
as valid during power-on, the VFD is started
automatically after the initialization.

Note: Exercise caution before using this
function. Otherwise, serious result may follow.

P01.19

Action selected
when running
frequency less than
frequency lower
limit (valid when
frequency lower
limit greater than 0)

The function code determines the running state
of the VFD when the set frequency is lower than
the lower-limit one.

0: Run at the frequency lower limit

1: Stop

2: Sleep

The VFD coasts to stop when the set frequency
is lower than the lower-limit one. If the set
frequency exceeds the lower limit one again and
it lasts for the time set by P01.20, the VFD
resumes the running state automatically.

P01.20

Wake-up-from-slee
p delay

Used to set the wake-up-from-sleep delay time.
When the running frequency of the VFD is lower
than the lower limit, the VFD becomes standby.
When the set frequency exceeds the lower limit
one again and it lasts for the time set by P01.20,
the VFD runs automatically.

0.0s
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Function L .
Name Description Default [Modify
code

Set frequency curve: —
Running frequency curve:

t1 < P01.20, the VFD does not run
11412 =P01.20, the VFD runs
10=P01.34, sleep delay

Frequency f

Frequencyllower
limit

Time t

Coastto Sleep Run

Setting range: 0.0-3600.0s (Valid only when

P01.19=2)
The function code indicates whether the VFD

automatically runs after re-power on.
Power-off restart |0: Disable

P01.21 ) o 0 O
selection 1: Enable. If the restart condition is met, the VFD
will run automatically after waiting the time
defined by P01.22.

The function code indicates the wait time before

the automatic running of the VFD that is

re-powered on.

A\ Output frequency t1=P01.22
t2=P01.23

Wait time for restart
P01.22 1.0s O
after power-off
t1 ‘2 ' t
i >

[€—Running—p

)

Running  Power off Power on

Setting range: 0.0-3600.0s (Valid only when
P01.21=1)

After a VFD running command is given, the VFD

is in standby state and restarts with the delay

P01.23 Start delay ) ) 0.0s @)

defined by P01.23 to implement brake release.

Setting range: 0.0-600.0s

P01.24 | Stop speed delay [0.0-600.0s 0.0s O
0: Output without voltage

Open-loop OHz

P01.25 . 1: Output with voltage 0 O
output selection

2: Output with the DC braking current for stop

DEC time for
P01.26 0.0-60.0s 2.0s O
emergency stop
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Function L .
Name Description Default [Modify
code
Time of starting
P01.27 | segment of DEC S [0.0-50.0s 0.1s ©)
curve
Time of ending
P01.28 | segment of DEC S |0.0-50.0s 0.1s ©)
curve
Short-circuit braking [When the VFD starts in direct start mode
P01.29 0.0% O
current (P01.00=0), set P01.30 to a non-zero value to
Hold time of enter short-circuit braking.
P01.30 |short-circuit braking |During stop, if the running frequency of VFD is 0.00s O
for start lower than the starting frequency of brake for
stop (P01.09), set P01.31 to a non-zero value to
enter short-circuit braking for stop, and then
Hold time of carry out DC braking in the time set by P01.12.
P01.31 |short-circuit braking |(See descriptions for P01.09-P01.12.) 0.00s O
for stop P01.29 setting range: 0.0-150.0% (VFD)
P01.30 setting range: 0.0-50.0s
P01.31 setting range: 0.0-50.0s
Pre-exciting time for
P01.32 o 0-10.000s 0.300s O
Jjogging
Starting frequency
P01.33 |of braking for stop in|0-P00.03 0.00Hz O
jogging
P01.34 Sleep delay 0-3600.0s 0.0s O
Speed tracking method
0: From stop frequency (Usually selected)
POL35 Speed tracking 1: From low f.requency (Applicable to restart 0 o
method after a long time of stop)
2: From max. frequency P00.03 (Applicable to
common power generation load situation)
1-100
Quick/slow A great value of this parameter indicates a fast
P01.36 | selection for speed |rotation-speed tracking speed, but an 15 O
tracking excessively great value may result in poor
tracking effect.
Speed tracking  |30%—200% (motor)
P01.37 ) e 100% O
current Great great value of this parameter indicates
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Function L .
Name Description Default [Modify
code
high reliability of rotation-speed tracking, but an
excessively great value may result in VFD
overcurrent.
Demagnetization
. Depends
P01.38 time for speed  [0.0-10.0s O
. on model
tracking
0x000-0x111
LED ones place: Current giving mode in vector
control
0: 120% of current is given during startup, which
is switched to the given value based on P01.35
1: The current is given based on P01.35
Advanced control .
P01.39 . LED ones place: PWM mode selection 0x110 O
for speed tracking .
0: 2PH modulation mode
1: Based on P08.40
LED hundreds place: Search direction for speed
tracking
0: Allow both forward and reverse search
1: Disallow reverse search
KP regulation
P01.40 |coefficient for speed|0-3000 1500 O
tracking
Kl regulation
P01.41 |coefficient for speed|0-3000 1500 O
tracking
P02 group—Parameters of motor 1
Function A ;
Name Description Default |Modify
code
0: Asynchronous motor (AM)
P02.00 | Type of motor 1 0 ©)
1: Synchronous motor (SM)
Rated power of Depends
P02.01 0.1-3000.0kW ©)
AM 1 on model
Rated frequency of
P02.02 AM 1 0.01Hz-P00.03(Max. output frequency) 50.00Hz| ©
Rated speed of Depends
P02.03 1-60000rpm ©)
AM 1 on model
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Function L .
Name Description Default [Modify
code
Rated voltage of Depends
P02.04 0-1200V ©)
AM 1 on model
Rated current of Depends
P02.05 0.8-6000.0A ©)
AM 1 on model
Stator resistance of Depends
P02.06 0.001-65.535Q O
AM 1 on model
Rotor resistance of Depends
P02.07 0.001-65.535Q O
AM 1 on model
Leakage inductance Depends
P02.08 0.1-6553.5Mh O
of AM 1 on model
Mutual inductance Depends
P02.09 0.1-6553.5Mh O
of AM 1 on model
No-load current of Depends
P02.10 0.1-6553.5A O
AM 1 on model
Magnetic saturation
P02.11 | coefficient 1 of iron |{0.0-100.0% 80.0% O
core of AM 1
Magnetic saturation
P02.12 | coefficient 2 of iron |0.0-100.0% 68.0% O
core of AM 1
Magnetic saturation
P02.13 | coefficient 3 of iron |0.0-100.0% 57.0% O
core of AM 1
Magnetic saturation
P02.14 | coefficient 4 of iron |0.0-100.0% 40.0% O
core of AM 1
Rated power of Depends
P02.15 0.1-3000.0kw ©)
SM 1 on model
Rated frequency of
P02.16 SM 1 0.01Hz-P00.03(Max. output frequency) 50.00Hz| ©
Number of pole
P02.17 ) 1-128 2 ©)
pairs of SM 1
Rated voltage of Depends
P02.18 0-1200V ©)
SM 1 on model
Rated current of Depends
P02.19 0.8-6000.0A ©)
SM1 on model
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motor 1

When M=116%, protection is performed after
motor overload last for 1 hour; when M=150%,
protection is performed after motor overload
lasts for 12 minutes; when M=180%, protection
is performed after motor overload lasts for 5
minutes; when M=200%, protection is performed

Function — :
Name Description Default [Modify
code
Stator resistance of Depends
P02.20 0.001-65.535Q O
SM 1 on model
Direct-axis Depends
P02.21 | 0.01-655.35Mh O
inductance of SM 1 on model
Quadrature-axis Depends
P02.22 | 0.01-655.35Mh O
inductance of SM 1 on model
Counter-emf of
P02.23 0-10000 300 O
SM 1
P02.24 Reserved
P02.25 Reserved
0: No protection
1: Common motor protection (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 .
P02.26 overload protection threshold of the motor 2 ©)
of motor 1 . .
whose running frequency is lower than 30Hz.
2: Variable-frequency motor protection (without
low speed compensation). Because the heat
dissipation function for a variable-frequency
motor is not impacted by the rotation speed, it is
not necessary to adjust the protection value at
low speed running.
Motor overload multiples M=lout/(In*K)
In is rated motor current, lout is VFD output
current, K is motor overload protection
coefficient.
.~ |A smaller value of "K" indicates a bigger value of
Overload protection "
P02.27 coefficient of ) 100.0% | O
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time 2

Function L .
Name Description Default [Modify
code
after motor overload lasts for 60 seconds; and
when M2 400%, protection is performed
immediately.
Time (min)
12 i
s 3 - Current overload
1 1 1 mul(\pla
116% 150% 180% 200%
Setting range: 20.0%-120.0%
Power display  |The function code can be used to adjust the
calibration power display value of motor 1. However, it does
P02.28 . 1.00 O
coefficient of not affect the control performance of the VFD.
motor 1 Setting range: 0.00-3.00
0: Display by motor type. In this mode, only
. parameters related to the present motor type are
Parameter display |
P02.29 displayed. 0 O
of motor 1 . .
1: Display all. In this mode, all the motor
parameters are displayed.
System inertia of 2
P02.30 0-30.000kgm 0 O
motor 1
P03 group—Vector control of motor 1
Function — ;
Name Description Default |Modify
code
Speed-loop
P03.00 ) ) ) 20.0 O
proportional gain 1 |The parameters P03.00-P03.05 are applicable
Speed-loop integral |only to vector control mode. Below the switchin
po3.01 | PoCeTo0P Imegrationly fov wihe swiehing| 4 200s | 0
time 1 frequency 1 (P03.02), the speed-loop PI
Low-point parameters are: P03.00 and P03.01. Above the
P03.02 frequency for switching frequency 2 (P03.05), the speed-loop | 5.00Hz O
switching PI parameters are: P03.03 and P03.04. PI
Speed-loop parameters are obtained according to the linear
P03.03 ) ) 20.0 O
proportional gain 2 [change of two groups of parameters. See the
Speed-loop integral |following figure:
P03.04 P pinteg 0.200s O
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coefficient of vector
control

Setting range: 50-200%

Function — :
Name Description Default |Modify
code
A pI parameter
P03.00, P03.01
P03.03, P03.04
| Putput frequency f
P03.02 P03.05 "
The speed loop dynamic response
characteristics of vector control can be adjusted
by setting the proportional coefficient and
integral time 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
High-point . . i
integral time is too small, system oscillation and
P03.05 frequency for ) ) . 10.00Hz| O
o overshoot may occur; if proportional gain is too
switching S
small, stable oscillation or speed offset may
occeur.
Pl parameters have a close relationship with the
inertia of the system. Adjust PI parameters
depending on different loads to meet various
demands.
P03.00 setting range: 0.0-200.0
P03.01 setting range: 0.000—10.000s
P03.02 setting range: 0.00Hz—P03.05
P03.03 setting range: 0.0-200.0
P03.04 setting range: 0.000—10.000s
P03.05 setting range: P03.02—-P00.03 (Max.
output frequency)
Speed-loop output
P03.06 P il poutp 0-8 (corresponding to 0-2%/10ms) 0 O
ilter
Electromotive slip
compensation  |Slip compensation coefficient is used to adjust
P03.07 n ) 100% O
coefficient of vector |the slip frequency of the vector control and
control improve the speed control accuracy of the
Braking slip system. Adjusting the parameter properly can
compensation |control the speed steady-state error.
P03.08 100% O
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frequency in torque
control

4: Pulse frequency HDIA (same as the above)
5: Multi-step setting (same as the above)

6: Modbus communication (same as the above)
7: PROFIBUS/CANopen communication (same
as the above)

Function — :
Name Description Default |Modify
code
Note:
Current-loop < The two function codes impact the dynamic
P03.09 proportional 1000 O
response speed and control accuracy of the
coefficient P
system. Generally, you do not need to
modify the two function codes.
< Applicable to SVC mode 0 (P00.00=0).
Current-loop < The values of the two function codes are
P03.10 |. . . 1000 O
integral coefficient | updated automatically after SM parameter
autotuning is completed.
Setting range: 0—65535
0-1: Keypad (P03.12)
2: Al1 (100% corresponding to triple the motor
rated current)
3: AI2
4: A3 (same as the above)
5: Pulse frequency HDIA
Torque settin 6: Multi-step torque
P03.11 q 9 pror o 0 O
method 7: Modbus communication
8: PROFIBUS/CANopen communication
9: Ethernet communication
10: Reserved
11: PROFINET communication
12-17: Reserved
18: Keypad (for small power models)
Torque set through
P03.12 -300.0%—300.0% (of the motor rated current) 20.0% @]
keypad
Torque reference
P03.13 ) ) 0.000-10.000s 0.010s O
filter time
0: Keypad (P03.16)
1: Al1 (100% corresponding to the max.
frequenc
Setting source of 9 Y)
. 2: AI2 (same as the above)
forward rotation
. 3: AI3 (same as the above)
P03.14 upper-limit 0 O
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torque upper limit

3: AI3 (same as the above)

4: Pulse frequency HDIA

5: Modbus communication

6: PROFIBUS/CANopen communication

Function L .
Name Description Default |Modify
code
8: Ethernet communication (same as the above)
9: Reserved
10: PROFINET communication
11-17: Reserved
18: Keypad (for small power models)
0: Keypad (P03.17)
1: Al1 (100% corresponding to the max.
frequency)
2: AI2 (same as the above)
3: AI3 (same as the above)
Setting source of |4: Pulse frequency HDIA (same as the above)
reverse rotation |5: Multi-step setting (same as the above)
P03.15 upper-limit 6: Modbus communication (same as the above) 0 @]
frequency in torque |7: PROFIBUS/CANopen communication (same
control as the above)
8: Ethernet communication (same as the above)
9: Reserved
10: PROFINET communication
11-17: Reserved
18: Keypad (for small power models)
Forward rotation
upper-limit
P03.16 frequency set Used to set the frequency upper limits. 100% 50.00Hz| O
through keypad in |corresponds to the max. frequency. P03.16 sets
torque control the value when P03.14=1; P03.17 sets the value
Reverse rotation |when P03.15=1.
upper-limit Setting range: 0.00Hz—P00.03 (Max. output
P03.17 frequency set frequency) 50.00Hz| O
through keypad in
torque control
0: Keypad (P03.20)
1: Al1 (100% corresponding to triple the motor
) rated current)
Setting source of
) 2: Al2 (same as the above)
P03.18 electromotive 0 O
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Function L .
Name Description Default |Modify
code

7: Ethernet communication

8: Reserved

9: PROFINET communication
10-17: Reserved

18: Keypad (for small power models)

0: Keypad (P03.21)
1: Al1 (100% corresponding to triple the motor

rated current)
: Al2 (same as the above)
: A3 (same as the above)
Setting source of |4: Pulse frequency HDIA
upper limit : PROFIBUS/CANopen communication
: Ethernet communication
: Reserved
: PROFINET communication
10-17: Reserved

18: Keypad (for small power models)

2
3
4
P03.19 braking torque  [5: Modbus communication 0 @]
6
7
8
9

Electromotive

P03.20 | torque upper limit L 180.0% @]
Used to set torque limits.

Setting range: 0.0-300.0% (of the motor rated

L current)
P03.21 upper limit set 180.0% @]

through keypad

set through keypad

Braking torque

Used when the AM is in flux-weakening control.

T

Weakening

coefficient in Flux-weakening 0.3 o

coefficient of motor
1 0.1

P03.22
constant power

zone |
[ 10
| 20
j f
Min. flux-weakening limit of motor

The function codes P03.22 and P03.23 are valid
at constant power. The motor enters the

P03.23 | point in constant . 20% @]
flux-weakening state when the motor runs above

Lowest weakening

power zone )
the rated speed. Change the flux-weakening

curvature by modifying the flux-weakening
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Function — :
Name Description Default |Modify
code
control coefficient. The larger the coefficient, the
steeper the curve, the smaller the coefficient, the
smoother the curve.
P03.22 setting range: 0.1-2.0
P03.23 setting range: 10% —100.0%
P03.24 sets the max. output voltage of the VFD,
.. |which is the percentage of motor rated voltage.
P03.24 | Max. voltage limit ) ] o 100.0% O
Set the value according to onsite conditions.
Setting range: 0.0-120%
Pre-exciting is performed for the motor when the
VFD starts up. A magnetic field is built up inside
P03.25 | Pre-exciting time |the motor to improve the torque performance 0.300s @]
during the start process.
Setting range: 0.000-10.000s
Flux-weakening
P03.26 ) ~|0-8000 1000 O
proportional gain
Speed display .
L 0: Display the actual value
P03.27 | selection in vector . 0 @)
1: Display the set value
control
Static friction
P03.28 compensation  |0.0-100.0% 0.0% @]
coefficient
Corresponding
P03.29 | frequency point of |{0.50-P03.31 1.00Hz @]
static friction
High speed friction
P03.30 compensation  |0.0-100.0% 0.0% O
coefficient
Corresponding
frequency of high
P03.31 . P03.29-400.00kHz 50.00Hz| O
speed friction
torque
Enabling torque |O: Disable
P03.32 0 o
control 1: Enable
Flux-weakening
P03.33 ) ) 0-8000 1200 O
integral gain
P03.34 Reserved
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torque

to be performed properly.

Function — :
Name Description Default |Modify
code
Range: 0x0000-0x1111
Ones place: Torque command selection
0: Torque reference
1: Torque current reference
Tens place: Reserved
Control mode 0: Reserved
P03.35 optimization 1: Reserved 0x0000 O
' P Hundreds place: indicates whether to enable
selection ) )
speed-loop integral separation
0: Disable
1: Enable
Thousands place: Reserved
0: Reserved
1: Reserved
Speed-loop
P03.36 ) ) ) 0.00-10.00s 0.00s O
differential gain
High-frequency
current-loop
P03.37 ) 1000 O
proportional
coefficient P03.37 setting range: 0-65535
High-frequency |P03.38 setting range: 0-65535
P03.38 |current-loop integral|P03.39 setting range: 0.0-100.0% (of the max. 1000 O
coefficient frequency)
Current-loop
P03.39 high-frequency 100.0% | O
switching threshold
Enabling inertia |0: Disable
P03.40 ) 0 O
compensation 1: Enable
The max. inertia compensation torque is limited
Upper limit of inertia|to prevent inertia compensation torque from
P03.41 compensation  |being too large. 10.0% @]
torque Setting range: 0.0-150.0% (of the motor rated
torque)
Inertia Filter times of inertia compensation torque, used
P03.42 | compensation filter |to smooth inertia compensation torque. 7 O
times Setting range: 0-10
o o Due to friction force, it is required to set certain
Inertia identification | e N -
P03.43 identification torque for the inertia identification | 10.0% @]
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Function L .
Name Description Default |Modify
code

0.0-100.0% (of the motor rated torque)

Enabling inertia |0: No operation
P03.44 ) L 0 o
identification 1: Enable

Current loop
proportional

PO3.45 | coefficient after |°~0°53° 0 Ll

autotuning
Current integral

proportional .

P03.46 coefficient after 0-65535 0 Ll
autotuning

P04 group—V/F control
Function _— ;
Name Description Default |Modify
code

This group of function code defines the V/F
curve of motor 1 to meet the needs of different
loads.
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 1.3)
3: Torque-down V/F curve (power of 1.7)
4: Torque-down V/F curve (power of 2.0)

. Curves 2 — 4 are applicable to the torque loads
V/F curve setting of .
P04.00 motor 1 such as fans and water pumps. You can adjust 0 (€]
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
set by P00.06 or the voltage setting channel set
by P04.27 to change the characteristics of the
curve.
Note: In the following figure, Vj, is the motor
rated voltage and fy, is the motor rated frequency.
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Function L .
Name Description Default |Modify
code

Output voltage

Vpfr == —————
Torque step-down V/F curve (power of 1.3)

Linear typg Torque step-down V/F curve (power of 1.7)

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

I
Square type |
. %pu\ frequency

[

In order to compensate for low-frequency torque
characteristics, you can make some boost
compensation for the output voltage. P04.01 is
relative to the max. output voltage V.

P04.01 Torque boost of |pgy4 07 defines the percentage of cut-off 0.0% 0]

motor 1 frequency of manual torque boost to the rated
motor frequency fp,. Torque boost can improve
the low-frequency torque characteristics of V/F.

You need to select torque boost based on the

load. For example, larger load requires larger
torque boost, however, 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.
When torque boost is set to 0.0%, the VFD uses
automatic torque boost.

Torque boost cut-off threshold: Below this
frequency threshold, torque boost is valid;
Torque boost cut-off exceeding this threshold will invalidate torque
P04.02 boost. 20.0% O

of motor 1
Output voltage

Vo F—-————————=

Vhoost

Output

frequ?y

P04.01 setting range: 0.0%: Automatic;
0.1%-10.0%
P04.02 setting range: 0.0%-50.0%

V/F frequency point |When P04.00=1 (multi-dot V/F curve), you can
P04.03 - 0.00Hz O
1 of motor 1 set the V/F curve through P04.03—-P04.08.

V/F voltage point 1 [The V/F curve is generally set according to the

P04.04 - 00.0% @]
of motor 1 load characteristics of the motor.

&

feurot
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Function
code

Name

Description

Default

Modify

P04.05

VI/F frequency point
2 of motor 1

P04.06

V/F voltage point 2
of motor 1

P04.07

V/F frequency point
3 of motor 1

P04.08

V/F voltage point 3
of motor 1

Note: V1 <V2 < V3, f1 <2 < f3. Too high
voltage for low frequency will cause motor
overheat or damage and cause VFD overcurrent
stall or overcurrent protection.
A Output voltage
100.0% Vp
V3

V2L - —

Output
frequency(Hz)

|

|

1 |

| |

V1|- — o
| |

f

f1 3 f

P04.03 setting range: 0.00Hz—P04.05

P04.04 setting range: 0.0%-110.0% (of the
rated voltage of motor 1)

P04.05 setting range: P04.03-P04.07

P04.06 setting range: 0.0%-110.0% (of the
rated voltage of motor 1)

P04.07 setting range: P04.05-P02.02 (Rated
frequency of AM 1) or P04.05— P02.16 (Rated
frequency of SM 1)

Setting range of P04.08: 0.0%—110.0% (of the
rated voltage of motor 1)

0.00Hz

O

0.0%

0.00Hz

00.0%

P04.09

VIF slip
compensation gain
of motor 1

Used to compensate for the motor rotating
speed change caused by load change in the
space voltage vector mode, and thus improve
the rigidity of the mechanical characteristics of
the motor. You need to calculate the rated slip
frequency of the motor as follows:

A f=f,-n*p/60

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

Setting range: 0.0-200.0%

0.0%
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Function L .
Name Description Default |Modify
code
Low-frequency |In space voltage vector control mode, the motor,
P04.10 | oscillation control |especially the large-power motor, may 10 O
factor of motor 1  [experience current oscillation at certain
High-frequency |frequencies, which may cause unstable motor
P04.11 | oscillation control |running, or even VFD overcurrent. You can 10 (@)
factor of motor 1  |adjust the two function codes properly to
eliminate such phenomenon.
Oscillati ol P04.10 setting range: 0-100
P04.12 " SCL altljonfcontro 1 P04.11 setting range: 0—100 30.00Hz| O
reshold ot MOTON 41 544 12 setting range: 0.00Hz—P00.03 (Max.
output frequency)
Used to define the V/F curve of motor 2 to meet
the needs of different loads.
0: Straight-line V/F curve
. 1: Multi-point V/F curve
V/F curve setting of
P04.13 tor 2 2: Torque-down V/F curve (power of 1.3) 0 o
motor
3: Torque-down V/F curve (power of 1.7)
4: Torque-down V/F curve (power of 2.0)
5: Customized V/F curve (V/F separation)
Note: Refer to the description for P04.00.
Torque boost of |Note: Refer to the descriptions for P04.01 and
P04.14 0.0% O
motor 2 P04.02.
P04.14 setting range: 0.0%: Automatic;
Torque boost cut-off|0.1%-10.0%
P04.15 ) 20.0% O
of motor 2 P04.15 setting range: 0.0%—-50.0% (of the rated
frequency of motor 2)
V/F frequency point |[Note: Refer to the descriptions for P04.03 and
P04.16 0.00Hz O
1 of motor 2 P04.08.
V/F voltage point 1 {P04.16 setting range: 0.00Hz—P04.18
P04.17 ) 00.0% O
of motor 2 P04.17 setting range: 0.0%-110.0% (of the
V/F frequency point |rated voltage of motor 2)
P04.18 ) 0.00Hz O
2 of motor 2 |P04.18 setting range: P04.16-P04.20
VI/F voltage point 2 [P04.19 setting range: 0.0%-110.0% (of the
P04.19 00.0% O
of motor 2 rated voltage of motor 2)
V/F frequency point |P04.20 setting range: P04.18-P12.02 (Rated
P04.20 0.00Hz O
3 of motor 2 frequency of AM 2) or P04.18— P12.16 (Rated
frequency of SM 2)
i 0,
P04.21 | VIF voltage point 3 | o4 51 setting range: 0.0%-110.0% (of the 00.0% | O
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Function
code

Name

Description

Default

Modify

of motor 2

rated voltage of motor 2)

P04.22

V/F slip
compensation gain
of motor 2

Used to compensate for the motor rotating
speed change caused by load change in the
space voltage vector mode, and thus improve
the rigidity of the mechanical characteristics of
the motor. You need to calculate the rated slip
frequency of the motor as follows:

A f=fp-n*p/60

Of which, f, is the rated frequency of the motor
2, corresponding to function code P12.02. n is
the rated rotating speed of the motor 2,
corresponding to function code P12.03. p is the
number of pole pairs of the motor. 100.0%
corresponds to the rated slip frequency A f of
motor 2.

Setting range: 0.0-200.0%

0.0%

P04.23

Low-frequency
oscillation control
factor of motor 2

P04.24

High-frequency
oscillation control
factor of motor 2

P04.25

Oscillation control
threshold of motor 2

In space voltage vector control mode, the motor,
especially the large-power motor, may
experience current oscillation at certain
frequencies, which may cause unstable motor
running, or even VFD overcurrent. You can
adjust the two function codes properly to
eliminate such phenomenon.

P04.23 setting range: 0-100

P04.24 setting range: 0-100

P04.25 setting range: 0.00Hz—P00.03 (Max.
output frequency)

10

10

30.00Hz

P04.26

Energy-saving run

0: Disable

1: Automatic energy-saving run

In light-load state, the motor can adjust the
output voltage automatically to achieve energy
saving.

P04.27

Voltage setting
channel

0: Keypad (The output voltage is determined by
P04.28)

1: Al

2: Al2

3:AI3

4: HDIA
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Function L .
Name Description Default |Modify
code
5: Multi-step speed running (The setting is
determined by group P10.)
6: PID
7: Modbus communication
8: PROFIBUS/CANopen communication
9: Ethernet communication
10: Reserved
11: PROFINET communication
12-17: Reserved
18: Keypad (for small power models)
The function code is the voltage digital setting
Voltage set through |when "keypad" is selected as the voltage setting
P04.28 100.0% | O
keypad channel.
Setting range: 0.0%-100.0%
Voltage increase Voltage increase time means the time needed
P04.29 time for the VFD to accelerate from min. output 5.0s o
voltage to the max. output frequency.
Voltage decrease time means the time needed
P04.30 Voltage. decrease |for the VFD to decelerate from the max. output 5.0s o
time frequency to min. output voltage.
Setting range: 0.0-3600.0s
P04.31 |Max. output voltage | The function codes are used to set the upper 100.0% ©)
and lower limits of output voltage.
Vmax|---r1----- g t1=P04.29
Vset |-- i‘ t2=P04.30
P04.32 | Output min. voltage | 0.0% o
Vmin 1 )
4, Timet
P04.31 setting range: P04.32 —100.0% (of the
motor rated voltage)
P04.32 setting range: 0.00Hz—P04.31
Weakening
coefficient in
P04.33 1.00-1.30 1.00 O
constant power
zone
P04.34 | Pull-in current 1 in {When the SM VF control mode is enabled, the 20.0% O
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Name Description Default |Modify
code
SM V/F control  |function code is used to set the reactive current
of the motor when the output frequency is lower
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 enabled, the
function code is used to set the reactive current
Pull-in current 2 in |of the motor when the output frequency is higher
P04.35 . 10.0% O
SM V/F control  |than the frequency specified by P04.36.
Setting range: -100.0%—+100.0% (of the motor
rated current)
When the SM V/F control mode is enabled, the
Frequency function code is used to set the frequency
threshold for pull-in {threshold for the switching between pull-in
P04.36 L ) 50.00Hz| O
current switching in |current 1 and pull-in current 2.
SM V/F control  |Setting range: 0.00Hz—P00.03 (Max. output
frequency)
Reactive current |When the SM V/F control mode is enabled, the
closed-loop function code is used to set the proportional
P04.37 proportional coefficient of reactive current closed-loop 50 @]
coefficient in SM  |control.
V/F control Setting range: 0-3000
. When the SM V/F control mode is enabled, the
Reactive current . . .
. function code is used to set the integral
closed-loop integral . .
P04.38 . . coefficient of reactive current closed-loop 30 O
time in SM V/F
control.
control .
Setting range: 0—-3000
When the SM V/F control mode is enabled, the
function code is used to set the output limit of
Reactive current |the reactive current closed-loop control. A
closed-loop output |greater value indicates a higher reactive
P04.39 o . ) 8000 O
limitin SM VF  |closed-loop compensation voltage and higher
control output power of the motor. In general, you do
not need to modify the function code.
Setting range: 0-16000
Enabling IF mode |0: Invalid
P04.40 0 (€]
for AM 1 1: Enable
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Function L .
Name Description Default |Modify
code
When IF control is adopted for AM 1, the
o function code is used to set the output current.
Current setting in IF . . .
P04.41 The value is a percentage in relative to the rated| 120.0% | O
mode for AM 1
current of the motor.
Setting range: 0.0-200.0%
When IF control is adopted for AM 1, the
Proportional function code is used to set the proportional
P04.42 coefficient in IF  |coefficient of the output current closed-loop 350 O
mode forAM 1 |control.
Setting range: 0-5000
When IF control is adopted for AM 1, the
. function code is used to set the integral
Integral coefficient .
P04.43 |. coefficient of the output current closed-loop 150 @]
in IF mode for AM 1
control.
Setting range: 0-5000
Starting frequency
P04.44 | point for switching |0.00-P04.50 10.00Hz| O
off IF mode for AM 1
Enabling IF mode |0: Invalid
P04.45 0 o
for AM 2 1: Enable
When IF control is adopted for AM 2, the
o function code is used to set the output current.
Current setting in IF . . .
P04.46 The value is a percentage in relative to the rated| 120.0% @]
mode for AM 2
current of the motor.
Setting range: 0.0-200.0%
. When IF control is adopted for AM 2, the
Proportional ) . ’
. . function code is used to set the proportional
P04.47 coefficient in IF . 350 O
coefficient of output current closed-loop control.
mode for AM 2 .
Setting range: 0-5000
When IF control is adopted for AM 2, the
Integral coefficient |function code is used to set the integral
P04.48 |. . 150 O
in IF mode for AM 2 |coefficient of output current closed-loop control.
Setting range: 0-5000
Starting frequency
P04.49 | point for switching |0.00-P04.51 10.00Hz| O
off IF mode for AM 2
P04.50 |End frequency point|P04.44—P00.03 25.00Hz| O
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Name Description Default |Modify
code
for switching off IF
mode for AM 1
End frequency point
P04.51 | for switching off IF |P04.49-P00.03 25.00Hz| O
mode for AM 2
. 0: Max. efficiency
VF energy-saving .
P04.52 . 1: Optimal power factor 0 O
mode selection
2: MTPA
Energy-saving gain
P04.53 . 0.0%-400.0% 100.0 O
coefficient
40.0%-200.0%
Angle . .
. Note: A small value of this parameter increases
compensation ) )
P04.54 L energy saving control effect, but this also 80.0% @]
coefficient in energy . .
. reduces the load carrying capability for sudden
saving control
load.
PO5 group—Input terminals
Function — :
Name Description Default |Modify
code
0x00-0x11
. Ones place: HDIA input type
P05.00 HDI input type o . 0 ©)
0: HDIA is high-speed pulse input
1: HDIA is digital input
P05.01 Function of S1  |0: No function 1 ©)
P05.02 Function of S2  |1: Run forward 4 ©)
P05.03 Function of S3  [2: Run reversely 7 ©)
P05.04 Function of S4  |3: Three-wire running control 0 ©
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Function L .
Name Description Default [Modify
code

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
P05.05 | Function of HDIA |S€tting 0 o
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

P05.06 Reserved

24: Pause simple PLC

25: Pause PID control

26-27: Reserved

28: Counter reset

29: Switch between speed control and torque
control

P05.07 Reserved 30: Disable ACC/DEC

31: Trigger the counter

32: Reserved

33: Clear the frequency increase/decrease
setting temporarily

34: DC braking

35: Switch from motor 1 to motor 2

36: Switch the running command channel to
keypad
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Function L .
Name Description Default [Modify
code

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

43-72: Reserved

73: PID2 start

74: PID2 stop

75: Pause PID2 integral

76: Pause PID2 control

77: Switch PID2 polarities

78: Disable HVAC (only in stopped state)
79: Trigger fire signal

80: Pause PID1 control

81: Pause PID1 integral

82: Switch PID1 polarities

83: Trigger sleep mode

84: Trigger wakeup mode

85: Manual polling

86: Pump cleaning signal

87: Water level upper limit of inlet pool
88: Water level lower limit of inlet pool
89: Water shortage level of inlet pool

90: Manual soft startup (Reserved)

91: Enable condensation protection
92-95: Reserved

96: Manual soft startup for motor A

97: Manual soft startup for motor B

98: Manual soft startup for motor C

99: Manual soft startup for motor D

100: Manual soft startup for motor E

101: Manual soft startup for motor F

102: Manual soft startup for motor G

103: Manual soft startup for motor H
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Function o :
Name Description Default [Modify
code
104: Disable motor A
105: Disable motor B
106: Disable motor C
107: Disable motor D
108: Disable motor E
109: Disable motor F
110: Disable motor G
111: Disable motor H
Used to set the polarity of input terminals.
Input terminal When a bit is 0, the input terminal is positive;
P05.08 . o ) o . 0x000 O
polarity when a bit is 1, the input terminal is negative.
0x000-0x3F
Used to specify the filter time of sampling of
L . S1-S4 and HDIA terminals. In strong
Digital input filter | . .
P05.09 i interference cases, increase the value to avoid | 0.010s O
ime
maloperation.
0.000-1.000s
0x000-0x3F (0: Disable. 1: Enable)
BITO: S1 virtual terminal
. . BIT1: S2 virtual terminal
Virtual terminal . .
P05.10 . BIT2: S3 virtual terminal 0x00 €]
setting . .
BIT3: S4 virtual terminal
BIT4: HDIA virtual terminal
BIT5: Reserved
Used to set the mode of terminal control.
0: Two-wire control 1, the enabling consistent
with the direction. This mode is widely used. The
defined FWD/REYV terminal command
determines the motor rotation direction.
] FWD | REV R“n”i”gd
Terminal control —Fwp comman
P05.11 0 ©)
mode K1 OFF | OFF |  stop
Forward
— REV ON | OFF .
K2 running
oFF | on Reve_rse
running
com
ON | ON Hold
1: Two-wire control 2, the enabling separated
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Function L .
Name Description Default [Modify
code

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

Fwp | Rev| Running
command
— FWD
K1 OFF | OFF Stop
Forward
— REV ON | OFF ‘
K2 running
oFf | on Reve_rse
running
CcoM
ON | ON Hold

2: Three-wire control 1. This mode defines Sin
as the enabling terminal, and the running
command is generated by FWD, while the
direction is controlled by REV. During running,
the Sin 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 be

stopped by disconnecting terminal Sin.
SB1

FWD

Sin

REV

The direction control is as follows during

running:
. Previous |Present
Sin REV . . . .
direction |direction
FWD run REV run
ON OFF—ON
REV run FWD run
REV run FWD run
ON ON—OFF
FWD run |REV run
ON
ON—OF Decelerate to stop
OFF

Sin: Three-wire control; FWD: Forward running;
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Function L .
Name Description Default [Modify
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REV: Reverse running

3: Three-wire control 2. This mode defines Sin
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 Sin 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 be
stopped by disconnecting terminal Sin.

SBL

. Running
Sin FWD REV . .
direction
ON FWD run
ON OFF—ON
OFF FWD run
ON REV run
ON OFF—ON
OFF REV run
Decelerate
ON—OFF
to stop

Sin: Three-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 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
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Name Description Default [Modify
code
control. (See P07.04.)
P05.12 | S1 switch-on delay ) ) ) 0.000s O
- Used to specify the delay time corresponding to
P05.13 | S1 switch-off delay A 0.000s O
- the electrical level changes when the
P05.14 | S2 switch-on delay ) ) ) 0.000s O
- programmable input terminals switch on or
P05.15 | S2 switch-off delay ) 0.000s O
switch off.
P05.16 | S3 switch-on delay 0.000s O
P05.17 | S3 switch-off delay | Sielectrical/level 0.000s O
P05.18 | S4 switch-on delay Sivalid __invalid V7 valid/7777/7 invalid 0.000s O
P05.19 | S4 switch-off delay Switch-on Switch-off 0.000s | O
delay delay
HDIA switch-on
P05.20 delay Setting range: 0.000-50.000s 0.000s O
) Note: After a virtual terminal is enabled, the
HDIA switch-off ) .
P05.21 dela state of the terminal can be changed only in 0.000s O
Y communication mode. The communication
P05.22 Reserved )
address is 0x200A.
P05.23 Reserved
P05.24 All lower limit  [Used to define the relationship between the 0.00V O
Corresponding |analog input voltage and its corresponding
P05.25 | setting of Al1 lower |setting. When the analog input voltage exceeds | 0.0% O
limit the range from the upper limit to the lower limit,
P05.26 Al1 upper limit  |the upper limit or lower limit is used. 10.00V ©)
Corresponding  [When the analog input is current input,
P05.27 | setting of Al1 upper [OMA-20mA current corresponds to 0V-10V 100.0% @)
limit voltage.
P05.28 | All input filter time |In different applications, 100.0% of the analog 0.030s e
P05.29 AlI2 lower limit  |S€tting corresponds to different nominal values. | .1g9.00v | O
Corresponding See the descriptions of each application section
P05.30 | setting of Al2 lower |for details. -100.0%| O
limit The following figure illustrates the cases of
P05.31 | A2 middle value 1 [Several settings: 000V | O
. A Corresponding setting
Corresponding 100%
P05.32 |setting of Al2 middle 0.0% O
value 1
P05.33 | Al2 middle value 2 -10v 0 Ay 0.00V O
Corresponding 2oma
P05.34 |setting of Al2 middle A2 Al 0.0% @)
value 2 o0
P05.35 Al2 upper limit 10.00vV O
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Function _ .
Name Description Default [Modify
code
Corresponding |Input filter time: to adjust the sensitivity of analog
P05.36 |setting of Al2 upper |input. Increasing the value properly can 100.0% | O
limit enhance analog input anti-interference but may
reduce the sensitivity of analog input.
Note: All supports the 0—10V/0—20mA input.
When Al1l selects the 0—20mA input, the
corresponding voltage of 20mA is 10V. A2
supports the -10—+10V input.
P05.24 setting range: 0.00V—P05.26
P05.25 setting range: -300.0% —300.0%
P05.26 setting range: P05.24-10.00V
P05.27 setting range: -300.0% —300.0%
P05.37 | Al2 input filter time |P05.28 setting range: 0.000s—10.000s 0.030s O
P05.29 setting range: -10.00V—P05.31
P05.30 setting range: -300.0% —300.0%
P05.31 setting range: P05.29-P05.33
P05.32 setting range: -300.0% —300.0%
P05.33 setting range: P05.31-P05.35
P05.34 setting range: -300.0% —300.0%
P05.35 setting range: P05.33-10.00V
P05.36 setting range: -300.0% —300.0%
Setting range of P05.37: 0.000s—10.000s
HDIA high-speed |0: Frequency setting
P05.38 | pulse input function |1: Reserved 0 ©)
selection 2: Reserved
HDIA lower limit 0.000
P05.39 0.000 kHz — P05.41 O
frequency kHz
Corresponding
setting of HDIA
P05.40 o -300.0%—-300.0% 0.0% O
lower limit
frequency
HDIA upper limit 50.000
P05.41 P05.39-50.000kHz O
frequency kHz
Corresponding
setting of HDIA
P05.42 o -300.0%—-300.0% 100.0% | O
upper limit
frequency
P05.43 HDIA frequency |0.000s—10.000s 0.030s O
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: Frequency level detection FDT2
: Frequency reached
: Running in zero speed

Function — :
Name Description Default [Modify
code
input filter time
P05.44—
Reserved
P05.49
0: Voltage
1: Current
. . Note: When you set All to use current input by
P05.50 |All input signal type . . 0 ©)
setting this parameter, you also need to change
the All jumper cap at the right corner of the
control board from V to I.
P05.51—
Reserved
P05.52
Keypad analog
P05.53 o 0.00V-P05.54 0.00V O
lower limit
Corresponding
P05.54 | setting of keypad |-300.0%—-300.0% 0.0% O
analog lower limit
Keypad analog
P05.55 o P05.56-10.00V 10.00V O
upper limit
Corresponding
P05.56 | setting of keypad [-300.0%-300.0% 100.0% | O
analog upper limit
Keypad analog
P05.57 ) ) ] 0.000s-10.000s 0.030s O
input filter time
P06 group—Output terminals
Function - ;
Name Description Default [Modify
code
P06.00 Reserved Reserved
P06.01 Y1 output 0: Invalid 0 O
P06.02 Reserved 1: Running @)
P06.03 RO1 output 2: Running forward 0
3: Running reversely
4: Jogging
5: VFD in fault
P06.04 Reserved 6: Frequency level detection FDT1
7
8
9
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Function L .
Name Description Default [Modify
code

10: Upper limit frequency reached

11: Lower limit frequency 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: PROFIBUS/CANopen communication virtual
terminal output

25: Ethernet communication virtual terminal
output

26: DC bus voltage established

27-32: Reserved

33: Speed limit reached during torque control
34: PROFINET communication virtual terminal
output

35-36: Reserved

37: Any frequency reached

38-47: Reserved

48: Fire mode activated

49: Pre-alarm of PID1 feedback too low

50: Pre-alarm of PID1 feedback too high
51: PID1 in sleep

52: PID2 in startup

53: PID2 stopped

54: Indication of run with backup pressure
55: Water shortage indication of inlet pool
56: Pre-alarm output

57: Control variable-frequency circulation motor A
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Function L .
Name Description Default [Modify
code

58: Control variable-frequency circulation motor B
59: Control variable-frequency circulation motor C
60: Control variable-frequency circulation motor D
61: Control variable-frequency circulation motor E
62: Control variable-frequency circulation motor F
63: Control variable-frequency circulation motor G
64: Control variable-frequency circulation motor H

Used to set the polarity of output terminals.
When a bit is 0, the terminal is positive;
Output terminal  |when a bit is 1, the terminal is negative.
polarity selection || [BIT3 BIT2 BIT1]
Reserved | RO1 Reserved | Y
Setting range: 0x0 —OxF

P06.05 00 (@)

P06.06 | Y1 switch-on delay [Used to specify the delay time corresponding to | 0.000s O

P06.07 | Y1 switch-off delay |the electrical level changes when the 0.000s O
P06.08 Reserved programmable output terminals switch on or
P06.09 Reserved switch off.
RO1 switch-on Y electric Ievq
P06.10 ! : — 0.000s O
delay ! | ] —, inyalid
Y valid ! Invalid V Valld/
RO1 switch-off = Switch on —»  Switch off +
P06.11 delay delay 0.000s | O
delay .
p Setting range: 0.000-50.000s
Po6.12 Reserve Note: P06.08 and P06.09 are valid only when
P06.13 Reserved P06.00=1.
0: Running frequency (0—Max. output frequency)
1: Set frequency (0O—Max. output frequency)
2: Ramp reference frequency (0—Max. output
frequency)
3: Rotational speed (0—Speed corresponding to
P06.14 AO1 output max. output frequency) 0 O
4: Output (O—Twice the inverter unit rated
current)
5: Output current (O—Twice the motor rated
current)

6: Output (0-1.5 times the inverter unit rated
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Function — :
Name Description Default [Modify
code
voltage)
7: Output power (O—Twice the motor rated
power)

8: Set torque (0O-Twice the motor rated torque)
9: Output torque (Absolute value, 0—Twice the
P06.15 | AOOoutput  |motor rated torque) 0 o
10: Al1 input (0-10V/0-20mA)

11: AI2 input (0-10V)

12: AI3 input (0-10V/0-20mA)

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: Value 1 set through PROFIBUS/CANopen
communication (0—1000)

17: Value 2 set through PROFIBUS/CANopen
communication (0—1000)

18: Value 1 set through Ethernet communication
(0-1000)

19: Value 2 set through Ethernet communication
(0-1000)

20: Reserved

21: Value 1 set through PROFINET
communication (0-1000)

22: Torque current (bipolar, 0-Triple the motor
P06.16 Reserved rated current)

23: Exciting current (bipolar, 0-Triple the motor
rated current)

24: Set frequency (bipolar, 0-Max. output
frequency)

25: Ramp reference frequency (bipolar, 0-Max.
output frequency)

26: Rotational speed (bipolar, 0—Speed
corresponding to max. output frequency)

27: Value 2 set through PROFINET
communication (0—1000)

28: C_AO1 (Set P27.00 to 1. 0-1000)

29: C_AO2 (Set P27.00 to 1. 0-1000)

30: Rotational speed (0—Twice the motor rated

synchronous speed)
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Function _ .
Name Description Default [Modify
code
31: Output torque
32: PID1 output
33: PID2 output
34: PID1 reference value
35: PID1 feedback value
36: PID2 reference value
37: PID2 feedback value
38-47: Reserved
AO1 output lower |Used to define the relationship between the
P06.17 . 0.0% O
limit output value and analog output. When the
AOL1 output output value exceeds the allowed range, the
P06.18 | corresponding to |output uses the lower limit or upper limit. 0.00VvV O
lower limit When the analog output is current output, ImA
AO1 output upper |equals 0.5V.
ROGM3 limit In different cases, the corresponding analog 100I036 <
AO1 output output of 100% of the output value is different.
P06.20 | correspondingto | o4 tov@omy 10.00V O
upper limit ‘
|
I
i
0.0% 100.0%
o621 | ACLoutputfiter 1pog 17 setting range: -300.0%-P06.19 0.000s | O
time P06.18 setting range: 0.00V—~10.00V
P06.19 setting range: P06.17—300.0%
P06.20 setting range: 0.00V-10.00V
P06.21 setting range: 0.000s—10.000s
AOO output lower
P06.22 e -300.0%—P06.23 0.0% O
limit
AOO output
P06.23 corresponding to  |0.00V-10.00V 0.00Vv O
lower limit
AOO output upper
P06.24 limit P06.35-300.0% 100.0% | O
AOO output
P06.25 corresponding to (0.00V-10.00V 10.00V O
upper limit
P06.26 AOO output filter |0.000s—10.000s 0.000s O
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Function
code

Name

Description Default [Modify

time

P06.27—
P06.32

Reserved

P06.33

Detection value for
frequency being
reached

0-P00.03

1.00Hz

P06.34

Frequency reaching
detection time

0-3600.0s

0.5s

P07 group—Human-machine i

nterface

Function
code

Name

Description Default |Modify

P07.00

User password

0-65535

When you set the function code to a non-zero
number, password protection is enabled.

If you set the function code to 00000, the
previous user password is cleared and
password protection is disabled.

After the user password is set and takes effect,
you cannot enter the parameter menu if you
enter an incorrect password. Please remember
your password and save it in a secure place.
After you exit the function code editing interface, 0
the password protection function is enabled
within 1 minute. If password protection is

woT

enabled,

enter the correct user password to enter the

interface.

Note: Restoring the default values may delete
the user password. Exercise caution when using

this function.

LR R R N N

press the PRG/ESC| key again to enter the

function code editing interface. You need to

il

is displayed when you

P07.01

Parameter copy

Used to set the parameter copy mode.

0: No operation

1: Upload parameters from the local address to 0

the keypad

2: Download parameters (including motor
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Function L .
Name Description Default [Modify
code

parameters) from the keypad to the local
address

3: Download parameters (excluding group
P02.00) from the keypad to the local address
4: Download parameters (only including group
P02) from the keypad to the local address
Note: After any operation among 1—4 is
completed, the parameter restores to 0. The
upload and download functions are not
applicable to group P29.

Range: 0x00-0x27

Ones place: Function of |QUICK/JOG

: No function

Jog

. : Reserved
Key function

P07.02 : Switch between forward and reverse rotating 0x01 ©)

: Clear the UP/DOWN setting

: Coast to stop

selection

: Switch command channels in sequence

N o g0~ w N P O

: Reserved
Tens place: Reserved

When P07.02=6, set the sequence of switching

Sequence of running-command channels by pressing this
switching key.

P07.03 | running-command |0: Keypad— Terminal—Communication 0 O
channels by 1: Keypad«——Terminal

pressing 2: Keypad«——Communication

3: Terminal——Communication

Used to specify the stop function validity of

STOP/RST]|. For fault reset, [STOP/RST]| is valid

in any conditions.

Stop function .
o 0: Valid only for keypad control
P07.04 validity of 0 O

1: Valid both for keypad and terminal control
STOP/RS

2: Valid both for keypad and communication
control

3: Valid for all control modes

Selection 1 of  |0x0000-0XFFFF

P07.05 ) ) OX03FF | O
parameters Bit 0: Running frequency (HZ on)
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Function L .
Name Description Default [Modify
code

displayed in running|Bit 1: Set frequency (HZ On)
state 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 (% on)
Bit 9: PID feedback value (% on)
Bit 10: Input terminal state
Bit 11: Output terminal state
Bit 12: Set torque (% on)
Bit 13: Pulse count value
Bit 14: Motor overload percentage (% on)
Bit 15: PLC and current step number of
multi-step speed
0x0000-0xFFFF
Bit 0: Al1 (V on)
Bit 1: Al2 (V on)
Bit 2: AI3 (V on)
Selection 2 of BIT3: High-speed pulse HDIA frequency

parameters BIT4: Reserved

P07.06 | ) ) ) 0x0000 O

displayed in running (Bit 5: VFD overload percentage (% on)
state Bit 6: Ramp frequency reference (HZ on)

Bit 7: Linear speed

Bit 8: AC incoming current (A on)

Bit 9: Upper limit frequency (HZ on)

Bit 10: AIO (V on)

0x0000-0xFFFF

Bit O: Set frequency (HZ On)

Bit 1: Bus voltage (V on)

Selection of Bit 2: Input terminal state
parameters Bit 3: Output terminal state

P07.07 ) ) ) O0x00FF | O
displayed in Bit 4: PID reference value (% on)

stopped state Bit 5: PID feedback value (% on)
Bit 6: Set torque (% on)

Bit 7: Al1 (V on)

Bit 8: Al2 (V on)
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Function L .
Name Description Default [Modify
code
Bit 9: AI3 (V on)
BIT10: High-speed pulse HDIA frequency
BIT11: Reserved
Bit 12: Pulse count value
Bit 13: PLC and current step number of
multi-step speed
Bit 14: Upper limit frequency (HZ on)
Bit 15: AIO (V on)
) 0.01-10.00
Frequency display | . .
P07.08 . Display frequency = Running frequency * 1.00 O
coefficient
P07.08
) 0.1-999.9%
Rotational speed . . .
P07.09 . o Mechanical rotation speed = 120 * (Displayed 100.0% O
display coefficient . .
running frequency) * P07.09/(Motor pole pairs)
) 0.1-999.9%
Linear speed . . .
P07.10 . . Linear speed=(Mechanical rotation speed) * 1.0% O
display coefficient
P07.10
Rectifier bridge
P07.11 -20.0-120.0°C [
temperature
Inverter
P07.12 -20.0-120.0°C [
temperature
Control board
P07.13 ) 1.00-655.35 [
software version
Local accumulative
P07.14 L 0-65535h [
running time
0715 VFD electricity |Used to display the electricity consumption of ®
' consumption MSB |the VFD.
VFD electricity consumption = P07.15*1000 +
VFD electricity |P07.16
P07.16 , . L4
consumption LSB [P07.15 setting range: 0-65535 kWh (*1000)
Setting range of P07.16: 0.0-999.9 kWh
P07.17 Reserved
Depends
P07.18 | VFD rated power |0.4-3000.0kwW [
on model
Depends
P07.19 | VFD rated voltage |50-1200V [
on model
P07.20 | VFD rated current |0.1-6000.0A Depends| @
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Function
code

Name

Description

Default

Modify

on model

P07.21

Factory bar code 1

0x0000-0xFFFF

P07.22

Factory bar code 2

0x0000-0xFFFF

P07.23

Factory bar code 3

0x0000-0xFFFF

P07.24

Factory bar code 4

0x0000-0xFFFF

P07.25

Factory bar code 3

0x0000-0xFFFF

P07.26

Factory bar code 4

0x0000-0xFFFF

P07.27
P07.28
P07.29
P07.30
P07.31

Present fault type |0: No fault

Last fault type : Inverter unit U-phase protection (OUt1)

2nd-last fault type |2: Inverter unit V-phase protection (OUt2)

0
1
2
3rd-last fault type |3: Inverter unit W-phase protection (OUt3)
4
5
6

4th-last fault type |4: Overcurrent during acceleration (OC1)

: Overcurrent during deceleration (OC2)

: Overcurrent during constant speed running
(0OC3)
7: Overvoltage during acceleration (OV1)
8: Overvoltage during deceleration (OV2)
9: Overvoltage during constant speed running
(OV3)
10: Bus undervoltage fault (UV)
11: Motor overload (OL1)
12: VFD overload (OL2)
13: Phase loss on input side (SPI)
14: Phase loss on output side (SPO)
5Sth-last fault type |15: Rectifier module overheat (OH1) ()
16: Inverter module overheat (OH2)
17: External fault (EF)
18: RS485 communication fault (CE)
19: Current detection fault (ItE)
20: Motor autotuning fault (tE)
21: EEPROM operation error (EEP)
22: PID feedback offline fault (PIDE)
23: Reserved
24: Running time reached (END)
25: Electronic overload (OL3)
26: Keypad communication error (PCE)

P07.32

27: Parameter upload error (UPE)
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Function L .
Name Description Default [Modify
code

28: Parameter download error (DNE)

29: PROFIBUS communication fault (E_dP)

30: Ethernet communication fault (E_NET)

31: CANopen communication fault (E-CAN)

32: To-ground short-circuit fault 1 (ETH1)

33: To-ground short-circuit fault 2 (ETH2)

34: Speed deviation fault (dEu)

35: Mal-adjustment fault (STo)

36: Underload fault (LL)

37-54: Reserved

55: Duplicate expansion card type (E-Err)

56: Reserved

57: PROFINET communication fault (E_PN)

58: CAN communication fault (ESCAN)

59: Motor overtemperature fault (OT)

60: Failure to identify the card at slot 1 (F1-Er)

61: Failure to identify the card at slot 2 (F2-Er)

62: Reserved

63: Communication timeout of the card at slot 1

(C1-Er)

64: Communication timeout of the card at slot 2

(C2-Er)

65: Reserved

66: EtherCat communication fault (E-CAT)

67: Bacnet communication fault (E-BAC)

68: DeviceNet communication fault (E-DEV)

69: CAN slave fault in master/slave

synchronization (S-Err)

70: EtherNet IP communication timeout fault
(E-EIP)

71-72: Reserved

73: Freezing fault

74: Stalling fault

75: Dry pumping fault

76-79: Reserved

Running frequency
P07.33 0.00Hz-P00.03 0.00Hz [
at present fault

P07.34 | Ramp reference |0.00Hz—P00.03 0.00Hz o
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Function L .
Name Description Default [Modify
code
frequency at
present fault
Output current at
P07.35 0-1200V ov [
present fault
Output current at
P07.36 0.0-6300.0A 0.0A [
present fault
Bus voltage at
P07.37 0.0-2000.0V 0.0V [
present fault
Max. temperature at
P07.38 -20.0-120.0°C 0.0°C [
present fault
Input terminal status
P07.39 0x0000-0xFFFF 0x0000 [
at present fault
Output ter