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1. Unpacking Inspection

Before opening the box, please make sure that the product box is not damaged caused by
transport.

After opening the box, check the following items.
1. Check whether the contents of the box are consistent with the packing list or not.

2. Check whether the inverter has any damage or not during transport (damage or chipping
on the machine body).

3. Check the nameplate of the inverter and confirm whether it is the product you ordered or
not.

4. If you have ordered options, please confirm whether they are the options you ordered or
not.
If you find damage to the inverter or options, contact your dealer immediately.

As we are committed to the continuous improvement of our inverters, the information we
provide is subject to change without notice.



Safety Precautions User's Manual for VL600 High Performance Vector Inverter

2. Safety Precautions

Security Definitions

In this manual, safety precautions consist of the following two categories:
& Dianger

Hazards caused by failure to operate as required can lead to serious injury or even
death.

]

Hazards caused by failure to operate as required may result in moderate or minor
injuries, and equipment damage.

2.1 Security matters

Before installation:
& Danger

1. Do not use damaged inverters or inverters with missing parts, as there is a risk of injury!

2. Please use a motor with insulation of class B or above, otherwise there is a danger of electric
shock!

During installation:

& Dianger

Please install the inverter on a flame-retardant object such as metal and keep the inverter away
from combustible materials. Otherwise, it may cause fire alarm!

Acasar

1. If two or more inverters are placed in the same cabinet, please pay attention to the
installation location (refer to Chapter 3 Installation), it is required to ensure heat dissipation
effect

2. Do not allow wire heads or screws to fall into the inverter, otherwise it may cause damage to
the inverter!

When wiring:

& Danger

1. The work shall be carried out by professional electricians, otherwise there is a risk of electric
shock!

2. The inverter and the power supply must be separated by a circuit breaker, otherwise a fire
alarm may occur!

3. Make sure that the power supply is off before wiring, otherwise there is a risk of electric
shock!

4. The grounding terminal must be reliably grounded, otherwise there is a risk of electric shock!

Acasar

1. Do not connect the input power cable to the output terminals U, V and W, otherwise it will
cause damage to the inverter!

2. Ensure that the wiring complies with the EMC requirements and the safety standards of the
area in which the inverter is located, and refer to the recommendations of the manual for the
diameter of the wires used, otherwise accidents may occur!
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3. The braking resistor shall not be connected directly between the + and - terminals of the DC
bus, otherwise it may cause a fire alarm!
Before power-on:

& Dianger

1. Please make sure whether the voltage level of power supply is the same as the rated voltage
of the inverter or not, whether the wiring positions of input and output are correct or not, and pay
attention to checking whether there is a short-circuit phenomenon in the peripheral circuits or
not, and whether the connected wiring is fastened or not, otherwise it may cause damage to the
inverter!

2. The inverter must be covered with the cover plate before power-on, otherwise it may cause
electric shock!

]

1. For the inverter, it does not need to carry out the withstand voltage test, the products have
undergone such at the factory, otherwise it may cause accidents!

2. Whether all peripheral accessories are wired properly according to the circuit provided in this
manual or not, otherwise it may cause accidents!

After power-on:

& Dianger

1. Do not open the cover after power-on, otherwise there is a danger of electric shock!

2. It is strictly prohibited to touch the inverter and the peripheral circuits with wet hands,
otherwise there is a risk of electric shock!

3. It is strictly prohibited to touch the inverter terminals (including control terminals), otherwise
there is a risk of electric shock!

4. At the beginning of power-on, the inverter automatically conducts safety checks on external
heavy current circuits, at this time, it is strictly prohibited to touch the U, V, W terminals or motor
wiring terminals, otherwise there is a risk of electric shock!

Acasar

1. If parameter identification is required, pay attention to the danger of injury during motor
rotation, otherwise it may cause accidents!

2. Do not change the inverter manufacturer's parameters arbitrarily, otherwise it may cause
equipment damage!

During running:

& Dianger

1. If the restart function is selected, do not approach the mechanical equipment, otherwise it
may cause personal injury!

2. Do not touch the cooling fan and the discharge resistor, otherwise it may cause burns!

3. Non-professionals shall not test the signals during operation, otherwise it may cause
personal injury or equipment damage!

]

1. During the operation of the inverter, please avoid dropping debris into the equipment,
otherwise it will cause damage to the equipment!

2. Do not switch contactor on or off to control startup or shutdown of the inverter, otherwise it will
cause equipment damage!

During maintenance:

& Dianger

1. Please do not carry out repairs and maintenance on the equipment while it is live, otherwise
there is a danger of electric shock!
2. After 10 minutes of power failure, it can implement maintenance and repair of the inverter
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only after measured voltage of the positive and negative bus terminals is less than 36V,
otherwise the residual charge on the capacitor will cause harm to people!

3. People who have not received professional training shall not repair or maintain the inverter,
otherwise it may cause personal injury or equipment damage!

2.2 Precautions

1. Motor insulation check

Motor insulation check shall be done before the motor is used again after the first
placement for long period time and during the regular inspection to prevent damage to the
inverter due to insulation failure of the motor windings. For insulation check, it must separate
the motor wire(s) from the inverter, it is recommended to use 500V voltage type megohmmeter,
it shall ensure that the measured insulation resistance is not less than 5 megohm.

2. Thermal protection of motors

If the selected motor does not match the rated capacity of the inverter, especially when the
rated power of the inverter is greater than the rated power of the motor, be sure to adjust the
parameters related to motor protection in the inverter or install a thermal relay in front of the
motor to protect the motor.

3. Operation above power frequency

This inverter can provide output frequency from OHz to 3200Hz. If the customer needs to
operate above 50Hz, please consider the bearing capacity of the mechanical devices.

4. Vibration of mechanical devices

The inverter may encounter mechanical resonance points of the load device at some
output frequencies, mechanical resonance points can be avoided by setting the jump frequency
parameter in the inverter.

5. On motor heat and noise

Since the output voltage of the inverter is a PWM wave, which contains certain harmonics,
the temperature rise, noise and vibration of the motor will be slightly increased compared with
the operation at power frequency.

6. The presence of a voltage-sensitive device or a capacitor improving the power factor on the
output side

The output of the inverter is PWM wave, and at the output side, if installed with capacitors
to improve power factor or varistors for lightning protection, etc., it is prone to cause
instantaneous overcurrent or even damage to the inverter, so please do not use such devices or
such capacitors.

7. If a contactor is added to the inverter, it is not permitted to use this contactor to control the
start/stop of the inverter.

It it must to use such contactor to control the start and stop of the inverter, the intervals
must be greater than one hour. Frequent charging and discharging is likely to reduce the
service life of the capacitors in the inverter. If contactors and other switching devices are
installed between output end and the motor, it shall ensure that the inverter is switched on or off
in the absence of output, otherwise it is easy to cause damage to the module in the inverter.

8. Use at voltage other than the rated voltage

It is not suitable to use our series of inverters outside the permissible working voltage range
specified in the manual, otherwise it is easy to cause damage to the devices inside the inverter.
If necessary, use the appropriate voltage boosting or voltage reducing device for voltage
transformation.

9. Conversion of three-phase inputs to two-phase inputs

Do not change the three-phase inverter in this series for use at two-phase, otherwise it will

result in fault or damage to the inverter.

10. Lightning impulse protection
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This series of inverter is equipped with lightning overcurrent protection device, the inverter
has a certain self-protection ability for induced lightning. For the place where lightning occurs
frequently, the customer shall also install the protection at the front end of the inverter.

11. Altitude and derating

In areas where the altitude exceeds 1000M, it is necessary to derate the inverter due to the
deterioration of heat dissipation effect caused by thin air, if this situation occurs, please consult
this Company.

12. Some special uses

If the customer needs to use a method other than the recommended wiring diagrams
provided in this manual, such as a common DC busbar, please consult this Company.

13. Precautions on the scrapping of inverters
1) Electrolytic capacitors in the inverter may explode during incineration.

2) Plastic and rubber products on the inverter may produce harmful and toxic gases when
being burned, so please be especially careful when burning such plastic and rubber products.

3) Please dispose of the inverter as industrial waste.
14. On adapted motors

1) The standard adapted motor is a four-level squirrel cage asynchronous induction motor.
If it is not the above motor, please be sure to select the inverter according to the rated current of
the motor. If it is necessary to drive a permanent magnet synchronous motor, please consult
this Company.

2) The cooling fan of a non-variable frequency motor is coaxially connected to the rotor
shaft, the fan cooling effect is reduced when the speed is reduced, therefore, for scenario of the
motor overheating, it shall install the addition exhaust fan, the motor is replaced with the
variable frequency motor.

3) Inverter has been provided with the built-in adapted motor standard parameters,
according to the actual situation, it is necessary to conduct motor parameter identification or
make individualized default value to try to meet the actual value, otherwise it will affect the
operating effect and protection performance.

4) Due to the short circuit inside the cable or motor will cause the inverter alarm, or even
damage to the inverter. Therefore, please firstly carry out the insulation short-circuit test on the
initially installed motor and cable, and it also need to carry out this test frequently in the daily
maintenance. Please note that when carrying out this test, be sure to disconnect the inverter
from the tested part completely.

Before using the inverter, please read this manual carefully and understand the
contents so that you can use the inverter correctly.

This manual is a randomly configured accessory. After the manual has been used,
be sure to keep it properly, for future reference at any time.
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3. Product Specifications and Options

3.1 Product technical specifications

Table 3-1 Product Technical Specifications

Item

Specification

Basic
functions

Maximum frequency

Vector control: 0~300Hz
V/F control: 0~3200Hz

0.5kHz~16kHz

Carrier frequency The carrier frequency can be automatically adjusted
according to the load characteristics.

Input frequency| Digital setting: 0.01Hz

resolution Analogue setting: Maximum frequency x 0.025%

Control method

Open-loop vector control (SVC)
Closed-loop vector control (FVC)
V/F control

Starting torque

G-machine: 0.5Hz/150% (SVC); 0Hz/180% (FVC)

Speed range 1:100 (SVC) 1:1000 (FVC)
Steady speed

+0.5% (SVC) +0.02% (FVC)
accuracy
Torque control

5% (FVC)
accuracy

Overload capacity

G-type machine: 150% of rated current for 60s; 180% of
rated current for 3s.

Torque boost

Automatic boost; manual boost:

0.1%~30.0%

torque torque

V/F curve

Three types: linear; multipoint; Nth power type V/F curve
(1.2th power, 1.4th power, 1.6th power, 1.8th power, 2nd
power)

V/F separation

2 ways: full separation, half separation

Acceleration and
deceleration curves

Linear or S-curve acceleration and deceleration methods.
Four
acceleration and deceleration time range 0.0~6500.0s

types of acceleration and deceleration time,

DC Brake

DC braking frequency: 0.00Hz~maximum frequency
Braking time: 0.0s~36.0s Braking action current value:
0.0%~100.0%

Jogging control

Jogging frequency range: 0.00Hz~50.00Hz.
Jogging acceleration and deceleration time 0.0s~6500.0s.

Simple PLC,
multispeed

operation

Up to 16 speeds via built-in PLC or control terminals
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Item

Specification

Built-in PID

Closed-loop process control
realized

systems can be easily

Automatic voltage
regulation (AVR)

Automatically keep the output voltage constant when the
grid voltage changes

over-voltage and
overcurrent speed
control

Automatic limitation of current and voltage during
operation to prevent frequent over-current and
over-voltage failure and shutdown.

Fast current limiting
function

Minimizes overcurrent faults and protects the inverter from
normal operation

Torque limiting and
control

Automatic torque limiting during operation prevents
frequent overcurrents and faulty shutdowns

Individualized

Excellent Asynchronous and synchronous motor control with
performance high-performance current vector control technology
No shutdown in| Compensate for voltage drop during transient power

case of transient
power failure

failure by feeding energy back to the load, maintaining the
inverter in continuous operation for a short period of time

Fast current limiting

Avoiding frequent overcurrent faults in inverters

Virtual 10

Five sets of virtual terminals for easy logic control

function ' Timed control  function: Setting  time range
Timed control 0.0Min~6500.0Min
Multi-motor switch Two sets of motor parameters for switching control of two
motors
Bus Support Fieldbus support: RS-485
Multi-Encoder Supports differential, open collector, UVW, resolver, sine
Support and cosine encoders
Operation panel giving, control terminal giving, serial
Command source | communication port giving. Can be switched in a variety
of ways
10 types of frequency sources: digital give and take,
E analogue voltage give and take, analogue current give
requency source , . .
and take, pulse give and take, serial port give and take.
Switchable in various ways
. 10 kinds of auxiliary frequency sources. Flexible
Auxiliary frequency o o .
realization of auxiliary frequency trimming, frequency
source .
synthesis
Running Standard:

Input terminal

6 digital input terminals, 1 of which supports high-speed
pulse inputs up to 100kHz

2 analogue input terminals, both support 0 to 10V voltage
input or 0 to 20mA current input

Output terminal

Standard:

1 high-speed pulse output terminal (optional open
collector type), support 0~100kHz square wave signal
output

1 digital output terminal

2 relay output terminals
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Item Specification
2 analogue output terminals, support 0~20mA current
output or 0~10V voltage output
LED display Displaying parameters
Key lock and| Partial or full locking of keys, defining the scope of action
Display  and function selection of some keys to prevent misuse.
keyboard Motor short circuit detection, input and output phase loss
operation . . protection, over-current protection, over-voltage
Protective function . ) )
protection, under-voltage protection, over-heating

protection, overload protection, etc.

Indoors, out of direct sunlight, free from dust, corrosive

Location gases, flammable gases, oil mist, water vapour, dripping
water or salt, etc.
Altitude Below 1000m
. Ambient -10 'C ~+40 'C (Please use at a reduced rating if the
Environment . . . .
temperature ambient temperature is 40°C~507C)
Humidity Less than 95% RH, no water droplet condensation
Vibration Less than 5.9 m/s? (0.6 g)
St
orage -20°C~+60°C
temperature

3.2 Product introduction

3.2.1 VL600 Series Inverter Models

Table 3-2 Inverter Series Models

T Voltage range Rated input Rated output Adapted
current (A) current (A) motor (kW)
VL600-2S0R75G 8.2 4.0 0.75
VL600-2S1R5G Single-phase 14.0 7.0 1.5
VL600-2S2R2G 220V 23.0 9.0 2.2
VL600-2S4R0G -15%~20% 36.0 17.0 4.0
VL600-2S5R5G 55.0 25.0 55
VL600-4TOR75GB/1R5PB 3.4/5.0 2.3/3.7 0.75/1.5
VL600-4T1R5GB/2R2PB 5.0/5.8 3.7/5.0 1.5/2.2
VL600-4T2R2GB/4R0PB Three-phase 5.8/10.0 5.0/9.0 2.2/4.0
VL600-4T4ROGB/5R5PB 380V 10.0/14.6 9.0/13.0 4.0/5.5
VL600-4T5R5GB-S -20%~20% 14.6 13.0 55
VL600-4T5R5GB/7R5PB 14.6/20.5 13.0/17.0 5.5/7.5
VL600-4T7R5GB/11PB 20.5/26.0 17.0/25.0 7.5/11
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R Voltage range Rated input Rated output Adapted
current (A) current (A) motor (kW)
VL600-4T11GB/015PB 26.0/.35.5 25.0/32.0 11/15
VL600-4T15GB-S 35.0 32.0 15
VL600-4T15GB/18.5PB 35.0/38.5 32.0/37.0 15.0/18.5
VL600-4T18GB/22PB 38.5/46.5 37.0/45.0 18.5/22
VL600-4T22BG/30PB 46.5/62.0 45.0/60.0 22/30
VL600-4T30GB-S 62.0 60.0 30
VL600-4T30G/37P 62.0/76.0 60.0/75.0 30/37
VL600-4T37G/45P 76.0/92.0 75.0/90.0 37/45
VL600-4T45G/55P 92.0/113.0 90.0/110.0 45/55
VL600-4T55G/75P 113.0/157.0 | 110.0/152.0 55/75
VL600-4T75G/93P 157.0/180.0 | 152.0/176.0 75/90
VL600-4T93G/110P 180.0/214.0 | 176.0/210.0 90/110
VL600-4T110G/132P 214.0/256.0 | 210.0/253.0 110/132
VL600-4T132G/160P 256.0/307.0 | 253.0/304.0 132/160
VL600-4T160G-S 307.0 304.0 160
VL600-4T160G/185P 307.0/345.0 | 304.0/340.0 160/185
VL600-4T185G/200P 345.0/385.0 | 340.0/380.0 185/200
VL600-4T200G/220P 385.0/430.0 | 380.0/426.0 200/220
VL600-4T220G/250P 430.0/488.0 | 426.0/470.0 220/250
VL600-4T250G/280P Three-phase 488.0/525.0 | 470.0/520.0 250/280
VL600-4T280G/315P 380V 525.0/605.0 | 520.0//590.0 | 280/315
VL600-4T315G/355P -20%~20% 605.0/667.0 | 590.0/650.0 315/355
VL600-4T355G/400P 667.0/750.0 | 650.0/725.0 355/400
VL600-4T400G/450P 750.0/830.0 | 725.0/820.0 400/450
VL600-4T450G/500P 830.0/920.0 | 820.0/900.0 450/500
VL600-4T500G-S 920 900 500

Note:

For VL600-4T-160G~VL600-4T-500G, DC reactors are optional.
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3.2.2 Model and Nameplate Description of VL600 Series Inverters
The model description of the VL600 inverter is shown in Figure 3-1 and the nameplate

description is shown in Figure 3-2.
VLG00 - 4 T 5R5 G/ TR5 PB-XX
|

[ Inverter sanas |
Vaka
I ?"'“ﬁu -Cmi For speta machng. sooe |
v [} EE— % Cranged o dett for
ol i ARiEES Sariy
10§ i
rpu -nup.l: ola A
p R o | _| Built-in braking unit
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Single-prass; -
. Wioioe powar|
Code —
L L |Cade Inverter type
075 078 | —— =R T
Carsia~| ooue
1 G Pt
500 500 e ———

Figure 3-1 VL60O0 Inverter Models

CeE

=  MODEL: ATSR5GR/TREPE  5.5/7.5KW
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2l put rolage N0 EHQRNACY = JNPUT: AC3IPH 380.-440V SO0/EDHZ
Output voliage range, rated OUTPUT: AC3IPH D-440V 0-BO00HZ 13AMTA
current, and frequency range =
n‘BarcI:-u_: = SER NO *
Retaaan po0d 0100 DOOD 0DOO

Figure 3-2 VL600 Inverter Nameplate

3.2.3 VL600 Series Inverter External Dimensions
The shape of VL600 series inverter is shown in Figure 3-3, and the specific shape and

installation dimensions are shown in Table 3-3.
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Figure c

Table 3-3 VL60O series inverter external size table (mm)
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OMHIE | e Approximate | Installation
Inverter Model D |W1| H1 | H | W |drawing |diameter .
weight (kg) | method
number| (mm)
VL600-2SO0R75G
VL600-2S1R5G
VL600-2S2R2G
VL600-4TR75GB/1R5PB Figure Hanging
VL6004T1R5GB/2R2PB 155|118|176.5|186 | 126 o 45 2.1 type
VL600-4T2R2GB/4R0PB
VL600-4T4R0GB/5R5PB
VL600-4T5R5GB-S
VL600-2S5R5G
VL600-2S7R5G
VL600-4T5R5GB/7R5PB Figure Hanging
VLB6004T7R5GB/11PB 169|133| 243 |256 150 a 5.5 4.5 type
VL600-4T11GB/015PB
VL600-4T15GB/18.5PB
VL600-4T18GB/22PB . .
VL600-4T22GB/30PB 196|150 318 |338|221| F'9U"® | 65 8.5 Hanging
VL600-4T30GB-S b type
VL600-4T30G/37P Figure Hanging
VL600-4T37G/45P 230|200| 418 (430|283 b 6.5 18 type
VL600-4T45G/55P
VL600-4T55G/75P Figure Hanging
VLE004T75G/93P 280(270| 495 (510|340 b 8.0 38 type
VL600-4T93G/110P
VL600-4T110G/132P Figure Hanging
VL600-4T132G/160P 297|334 | 645 (671|395 . 12.0 65 type
VL600-4T160G-S
VL600-4T160G/185P Compatible
VL600-4T200G/220P with
350300 840 |870|400| 719U | 12,0 120 hanging
VL600-4T220G/250P ¢ type and
cabinet
type
VL600-4T250G/280P Compatible
VL600-4T280G/315P with
375|250| 932 |966|560| 9" | 120 160 hanging
c type and
VL600-4T315G/355P cabinet
type
Outlilne diameter | Approximate .
Inverter Model W1 | H1 H W | drawing . Installation
number of hole | weight (kg)
VL6004T400/450P 1235 e
- . ype
VL600-4T450G/500P 380 | 300 {1130 o5e 720 |Figurec| 14.0 240 Cabinet
VL600-4T500G-S type

3.2.4 LED keypad display unit size

12
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The shape and mounting dimensions of the VL600 series inverter LED keypad display unit
are shown in Figure 3-4.

Aafes Ho'e size

Figure 3-4 Keyboard Box Outline and Mounting Dimensions

3.3 Options
If the following options are required, please order separately from this Company.
Option name Scope of selection Specification Note
Brake unit See table 3-4 See Table 3-4
Keyboard tray 0.4KW~500KW for option |See Figure 3-4 Hole size
Flat cable (valid for
0.5m, 1.5m, 3m

Keyboard
extension cable

keyboard potentiometers)
Network cable (invalid for
keyboard potentiometer)

0.4KW~500KW for option

0.5m, 1.5m, 3m

DC reactors 160KW~500KW for option

3.3.1 Recommended Brake Resistors and Brake Units

VL600 series inverter contains a braking unit, if there is a requirement of energy
consumption braking, please refer to Table 3-4 for the braking resistor or braking unit, and refer
to Table 4-2 for the wire specification between the braking resistor or braking unit and the
inverter.

Table 3-4 Braking Resistor and Brake Unit Selection Recommendation Table

Recommended
Resistance Recommendgd Recommended
Inverter Model .| power of braking | models of brake Note
Value of Braking . ;
. resistor units
Resistor
VL600-4TOR75GB/1R5PB 250-350Q 100W
VL600-4T1R5GB/2R2PB 200-300Q 200W
VL600-4T2R2GB/4R0PB 100-250Q 250W
VL600-4T4R0GB/5R5PB 100-150Q 300W Confi i
VL600-4T5R5GB/7R.5PB | 80-100Q 500W Built-in standard ]?” 'gf.ra k')‘l’”
VL600-4T7R5GB/011PB 60-80Q 700W configuration | ° an‘:gt(')c; ©
VL600-4T11GB/015PB 40-50Q TKW
VL600-4T15GB/18.5PB 30-40Q 1.5KW
VL600-4T18GB/22PB 25-30Q 2KW
VL600-4T22GB/030PB 20-25Q 2.5KW
VL600-4T30G/37P 15-20Q 3KW Built-in options Add "B" to the
VL600-4T37G/45P 15-20Q 3.5KW inverter model.
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Inverter
RT?CgsrTi]sTaincdeed Recommendgd Recommended
Inverter Model .| power of braking | models of brake Note
Value of Braking . ;
. resistor units
Resistor
V0L600-4T45G/55P 10-15Q 4. 5KW
VL600-4T55G/75P 10-15Q 5.5KW
VL600-4T75G/93P 8 to 10Q 7.5KW
VL600-4T93G/110P 8 to 10Q 9.0KW BU4R150 External
VL600-4T110G/132P 6 to 8Q 11.0KW options
VL600-4T132G/160P 6 to 8Q 13.5KW BU4R250 External
VL600-4T160G/185P 4 to 6Q 16.0KW options
VL600-4T200G/220P 4 to 6Q 20.0KW
VL600-4T220G/250P 6 to 8Q 11.0*2KW Ext |
VL600-4T250G/280P 6 to 82Q 12.5°2KW BU4R250*2 O’; t‘fg’rﬁ
VL600-4T280G/315P 4 to0 6*2Q 14*2KW
VL600-4T315G/335P 4 to 6*2Q 16*2KW
VL600-4T355G/400P 4 t0 6*3Q 11*3KW External
VL600-4T400G/450P 4 to 6*3Q 14*3KW BU4R250*3 options
VL600-4T450G/500P 4 to 6*3Q 17*3KW
VL600-4T500G-S 410 6*3Q 17*3KW BU4R250*3 External
options

Attachment: Calculation of braking resistance

When braking, the regenerative energy of the motor is almost entirely consumed in the
braking resistance. It can be based on Eq:

UxUR=Pb

U - braking voltage of the system stabilized braking (U value is different for different
systems, 700V is generally taken for 380Vac system);

Pb - brake power

Selection of braking resistor power

Theoretically, the power of the braking resistor is the same as the braking power, but
considering the derating as 70%. It can be based on Eq:

0.7xPr=PbxD

Pr - Power of the resistor;

D - Braking frequency, i.e., the proportion of the regeneration process to the whole working
process.

Common applications, lift, uncoiling and coiling, centrifuges, occasional braking loads,
general applications

Common . Uncoiling and . Occasional General
C Lifts o Centrifuges X C
applications coiling braking loads | applications
Brakin
frequency 8a|ue 20%~30% 20~30% 50%~60% 5% 10%

In table 3-4, guidance data is provided, the user can choose different resistor resistance
value and power according to the actual situation, (but the resistance value must not be less
than the recommended value in the table, the power can be larger.) The selection of braking
resistor needs to be determined according to the power generated by the motor in the actual
application system, and is related to the inertia of the system, deceleration time, and the energy
loaded in potential energy, etc., and braking resistor shall be selected by the customer
according to the actual situation. The larger the inertia of the system, the shorter the
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deceleration time required, and the more frequent the braking, the braking resistor with the
larger power and the smaller resistance value needs to be selected.
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4. Installation and Wiring

4.1 Installation environment

Ambient temperature: Ambient temperature is required to be within the range of -10 C
~40°C, if the temperature exceeds 40°C, it is necessary to take measures to dissipate heat or to
operate by derating;

Humidity: Humidity is required to be less than 95%, with no water condensation;

Avoid installing in places with direct sunlight;

Avoid installing in places with oil, dust and metal powder;

It is strictly prohibited to install in places with corrosive and explosive gas;

Please install it vertically, the inverter is easy to generate heat when working, please take
appropriate heat dissipation or cooling measures;

Installation interval and distance requirements, as shown in Figure 4-1; the installation of
multiple inverters is shown in Figure 4-2, when two inverters are installed in the upper and lower
positions, the diversion baffle shall be utilized between such two inverters, as shown in Figure

4-3.
Fan + + IAbove 100mm
exhaust

r ( = & N
¥ X
?é:ove;/// ‘ { Above
mm 50mm

2l
Z % R

Above 100mm

Figure 4-1 Installation interval distance

1 I |
[==1
A T pN ] N
3 3
[ % % N Electrical cabinet F
= = / e [
Figure 4-2 Installation of multiple inverters Figure 4-3 Installation of multiple
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inverters

4.1.1 EMC-compliant mounting method

In a drive system consisting of a inverter and a motor, if the inverter, the control unit and the
sensors are mounted in a cabinet, the noise emitted externally is to be limited at the main
connection point, and thus noise filters and incoming reactors are to be installed in the cabinet.
The cabinet shall also fulfil EMC requirements.

The working principle of the inverter determines the inverter external electromagnetic
interference is unavoidable. inverter is generally installed in the metal cabinet, for the
instrumentation outside the metal cabinet, by the inverter itself has little impact on the radiation
emission. External connection cable is the main source of radiation emission, in accordance
with the cable requirements described in this chapter wiring, can effectively inhibit the cable
radiation emission.

Consideration of spatial isolation of noise sources and use of noise absorbers at the
mechanical/system design stage is the most effective measure to minimize interference, but is
more costly. If there is only individual sensitive equipment on site, installing power filters on the
sensitive equipment side alone can reduce costs. inverters and motors form a drive system in
which inverters, contactors, etc. can be noise sources, and automation devices, encoders and
sensors are susceptible to noise interference.

Divide the machinery/system into different EMC zones according to the electrical
characteristics, it is recommended to place the device in the zones divided as shown in Figure
4-4,

Tips:

1. After correctly installing the EMI filter and AC reactor, VL600 inverter can meet the
relevant requirements of IEC 61800-3 standard formulated by the International
Electrotechnical Commission.

2. Input (output) EMI filters shall be located as close as possible to the inverter.

Main power cord
Electrical cabinet

Incoming
fine filter

Zone V'

Incoming
Confrol device Sanall *I:ne reactor

{computer, etc.)
1 Inverter ;

Zone Il < Production machinery
Sensars (such .]S.d ! i Motor Mechanical
temperature. Fqui £ ; system
level, et} Linear Zone IV i i y

noise filter . Zone VI
Grounding pariition
Maotor cable

Detecting signal lines

Figure 4-4 Schematic diagram of the recommended area division for inverter EMC installation

Description:

Zone |: Control power transformers, control systems and sensors, etc.

Zone Il: Signal and control cable interface section, requiring a certain level of immunity.
Zone lll: Noise sources such as incoming reactors, inverters, braking units, contactors, etc.
Zone 1V: Output noise filter and its wiring section.
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Zone V: Power supply (including radio noise filter wiring section).

Area VI: Electric motors and their cables.

The minimum interval between each zone is 20cm. it is better to decouple each zone with a
grounding partition, and the cables of different zones shall be put into different cable ducts.

The filter shall be installed at the inter-area interface. All communication cables (e.g.
RS485) and signal cables leading from the cabinet shall be shielded.

DKM (('5
LOMEL LFUEDUUEL l\r'

Isoiation

transformer l
N Inverter power

{
[~ =20cm| cable
—_

Instrument
power cable

=>30em

i
AT input reactor

Metal PLC or

cabinet Instrumnent Wetal

cabinst

Inverter
Control cable

Motor cable

| i
=50cm 1
AC output
reactor

|

L

n

(BN
\E/

Figure 4-5 Installation Schematic of Inverter

4.1.2 Noise suppression

Noise generated by inverter operation may affect nearby instruments and equipment, and
the degree of impact is related to the inverter control system, the equipment's ability to resist
noise interference, the wiring environment, the placement distance and grounding methods and
other factors.

Table 4-1 Noise Suppression Countermeasures Table

Noise propagation path Impact mitigation measures

When the power supply of peripheral
equipment is shared with the power supply
of the inverter, the noise generated by the
inverter spreads against the power line and
can cause other equipment in the same
system to fault.

Noise filters are installed at the input of the inverter;
noise isolation of other equipment is performed with
isolation transformers or power filters.
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Noise propagation path

Impact mitigation measures

Measuring instruments, radio devices,
sensors and other equipment with weak
signals and their signal lines are installed
in the same cabinet as the inverter, and the
wiring is very close to each other, so it is
easy to be affected by space noise and
generate faults.

1) The easily affected equipment and signal lines
shall be installed as far away from the inverter as
possible. Signal lines shall use shielded wires, with
the shield grounded, and signal line cables sleeved
in metal tubes, and shall be kept as far away as
possible from the inverter and its input and output
lines. If the signal cable must cross the power
cable, keep orthogonal between the two.

2) Radio noise filters and linear noise filters (ferrite
common-mode chokes) are installed on the input
and output sides of the inverter respectively, which
can suppress the radiated noise from the power
line;

3) The motor cable line shall be placed in a barrier
of greater thickness, such as placed in a pipe of
greater thickness (more than 2mm) or buried in a
cement tank. The power cable is sleeved in a metal
pipe and grounded with a shielded wire (the motor
cable is a 4-core cable, in which one end of the
grounding cable is grounded on the inverter side
and the other end is connected to the motor shell).

If the signal line and power line are wired in
parallel or bundled with the power line in a
bundle, the equipment may sometimes
fault due to electromagnetic induction
noise and electrostatic induction noise
propagating in the signal line.

Such wiring shall be avoided and the easily affected
equipment shall be kept as far away as possible
from the inverter; the easily affected signal lines
shall be kept as far away as possible from the input
and output lines of the inverter; shielded wires shall
be used for the signal lines and power lines. It is
more effective if they are set into metal tubes
separately, and the distance between metal tubes is
at least 20cm.

4.1.3 Using a surge suppressor

Relays, contactors and electromagnetic brakes that generate a lot of noise must be fitted
with a surge suppressor even if they are installed outside the inverter chassis.

Inverter

iy

@

=]
o Diode
B :
24Vos
’—%—‘ Varistor
|—c'~—| 220V
P HZ"‘ RC filter
B o
220V

=

Figure 4-6 Relay, Contactor and Electromagnetic Brake Requirements

4.1.4 Leakage current and its countermeasures

Leakage current includes inverter-to-ground leakage current and leakage current between
inverter input and output lines. Its size depends on the distribution capacitance, carrier
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frequency.

Leakage current to ground:

Leakage currents will not only flow into the inverter system, but may also flow into other
equipment through the ground, and these leakage currents may cause leakage circuit breakers,
relays or other equipment to operate incorrectly. The higher the carrier frequency of the inverter,
the higher the leakage current; the longer the motor cable, the higher the leakage current.

Suppression measures:

Reduce the carrier frequency, but the motor noise will increase;

Keep motor cables as short as possible;

Use earth leakage circuit breakers to protect the inverter system from high harmonic/surge
leakage currents.

Leakage current between wires:

Leakage current flowing through the distribution capacitor between the cables on the
output side of the inverter, and its high harmonics may cause the external thermal relay to
operate incorrectly, and when it is wired for a long time (more than 50m), the leakage current is
relatively increased, which is easy to cause the external thermal relay to operate incorrectly.

Suppression measures:

Reduce the carrier frequency, but the motor noise will increase;

Install a reactor on the output side.

In order to reliably protect the motor, it is recommended to use a temperature sensor to
directly monitor the motor temperature and to replace the external thermal relay with the
overload protection function (electronic thermal relay) of the inverter itself.

4.1.5 Occasions where the power filter is used

Equipment that generates strong interference from the outside world and equipment that is
sensitive to outside interference shall use power filters. The power line filter is a bidirectional
low-pass filter that allows DC or 50Hz industrial frequency current to pass through, and does
not allow higher-frequency EMI current to pass through. The input side optional EMI filter can
suppress the high-frequency noise interference from the inverter power line, the output side
optional EMI filter can suppress the interference noise and wire leakage current generated by
the output side of the inverter.

Power filters are installed to enable the equipment to meet the requirements of the EMC
standards for conducted emissions and conducted sensitivity, preventing electromagnetic
interference generated by the equipment itself from entering the power line, and preventing
interference on the power line from entering the equipment.

Common errors in power line filter installation:

The power input cable is too long;

The filter in the cabinet shall be mounted close to the power line inlet, and the filter's power
input cable shall be as short as possible inside the chassis.

The input and output wires of the power line filter are too close together.

The input and output lines of the filter are too close together, and high frequency
interference signals are directly coupled through the input and output lines of the filter,
bypassing the filter and thus rendering the power line filter useless.

Poor filter grounding:

The filter housing must be reliably connected to the metal case. The filter housing usually
has a dedicated earth terminal, but if a wire is used to connect the filter to the housing, it is
useless for high-frequency interfering signals because the impedance (non-resistance) of a
long wire is so high at high frequencies that it does not act as an effective bypass. The correct
installation method is to attach the filter housing directly to the conductive plane of the metal
housing of the equipment, and take care to remove the insulating paint.

4.1.6 Occasions where AC reactors are used

AC input reactor:

When the grid waveform distortion is serious and the interaction of high harmonics
between the inverter and the power supply is not enough to meet the requirements, an AC input
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reactor can be added. The AC input reactor can also improve the power factor of the input side
of the inverter.

AC output reactors:

When the connection line from the inverter to the motor exceeds 80 meters, it is
recommended to use multi-stranded wires and install an AC output reactor that can suppress
high-frequency oscillations. Avoid motor insulation damage, excessive leakage current and
frequent protection of the inverter.

4.2 Inverter wiring

& Danger

* The inverter cover plate can be opened only after reliably disconnecting the power supply to
the inverter, switching off all indicators of the LED keypad display unit and waiting for at least 10
minutes.

« Internal wiring work can be started only after confirming that the voltage value between (+) and
(-) of the main circuit terminals is below DC36V.

* Inverter internal wiring work shall only be carried out by trained and authorized qualified
professionals.

* When connecting an emergency stop or safety circuit, carefully check its wiring before and
after operation.

* Be careful to check the voltage level of the inverter before switching on the power, otherwise it
may cause injury or death and equipment damage.

&Camicﬂ

« Carefully verify whether the rated input voltage of the inverter is the same as the voltage of the
AC power supply or not before use.

* The inverter has passed the voltage withstand test before leaving the factory, and the user may
not carry out the voltage withstand test on the inverter again.

* When an external braking resistor or braking unit is required, refer to 2.3.1 in Chapter 2.

* Prohibit connecting the power cord to U, V, and W.

« Grounding wire is generally copper wire with the cross-section area of 2.5mm?2 or more,
grounding resistance is less than 10Q.

* Leakage current exists in the inverter, for safety, the inverter and motor must be earthed.

* To provide input-side overcurrent protection and ease of maintenance in case of power failure,
the inverter shall be connected to the power supply through an air switch or a fused switch.

&Camicﬂ

» VL60O0 series inverter is designed for basic insulation level between the control circuit and the
power circuit, when the wiring of the control terminals must be connected to the control circuit of
the external equipment accessible to the user, at least one level of additional insulation shall be
added, and the insulation voltage level is based on the AC power input of the user's equipment.
« If the control circuit terminals are connected to other safety voltage level circuits (SELV) (e.g.
RS485 terminals are connected to a PC computer via some kind of adapter), one level of
additional insulation shall be added to ensure that the original SELV insulation level is not
changed.

&Camicﬂ

» The inverter control terminals are ELV (Extra Low Voltage) circuits and shall not be touched
when energized;
« If the external device is equipped with ports that can be reached during energization
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(SELV-Safety Extra Low Voltage circuit), take care that additional protective isolation devices
are installed, otherwise the SELV circuit safety voltage characteristic of the external device will
be reduced to the ELV circuit safety voltage characteristic;

*When connecting with a PC, use an RS485 protective isolation converter that meets the safety
requirements.

4.2.1 Overview

When wiring the inverter, you need to complete the power circuit and control circuit wiring.

Firstly, open the upper panel of the inverter and you will see the terminals for the power and
control circuits.

Below the mounting position of the keypad display unit is the control circuit terminal block
and jumpers J1, J7, J8, J9, J10, J11.

The terminal blocks are relay output ports and analogue and digital inputs, outputs and
communication interfaces.

J1, J8, J9 and J11 jumpers can be used to select the analogue inputs and outputs as
voltage or current signals. The function of each terminal is described separately below.

The following figure shows the general wiring diagram of the inverter.
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Figure 4-7 Basic Wiring Diagram

Tips:

1. In the figure, "O" is the main circuit terminal and "©" is the control terminal;

2. Al2 selects the input voltage or current signal, which is switched by the position of
the J1 jumper on the control board;

3. Braking unit is included, when using energy consumption braking, it is necessary to
connect braking resistor between PB, (+);

4. For the use of the control terminals, refer to section 4.2.3.

5. An overcurrent protection device MCCB must be added to the input of each inverter
and fixed in the electrical cabinet.
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6. It is recommended that the wire diameter of the inverter and the capacity of the
MCCB meet the requirements of Table 4-2 below.

Table 4-2 Recommended circuit breaker capacity and copper core insulated conductor cross

section

MCCB Power circuit (mm?2) Control

Model circuit p cwpwt

breaker | jnput line | brake line [output line | 9°4N°NY | wires

(A) wire (mm2 )
VL600-2S0R75G 20 25 1.0 1.0 2.5 1.0
VL600-2S1R5G 32 4.0 1.5 25 4.0 1.0
VL600-252R2G 50 6.0 1.5 25 6.0 1.0
VL600-2S4R0G 75 8.0 1.5 4.0 6.0 1.0
VL600-4TOR75GB/1R5PB 10 1.0 1.0 1.0 2.5 1.0
VL600-4T1R5GB/2R2PB 16 1.5 1.0 1.5 2.5 1.0
VL600-4T2R2GB/4R0PB 16 1.5 1.5 1.5 2.5 1.0
VL600-4T4R0GB/5R5PB 25 25 1.5 25 2.5 1.0
VL600-4T5R5GB/7R5PB 32 4.0 25 4.0 4.0 1.0
VL600-4T7R5GB/011PB 32 4.0 2.5 4.0 4.0 1.0
VL600-4T11GB/015PB 40 6.0 4.0 6.0 6.0 1.0
VL600-4T15GB/18.5PB 63 6.0 4.0 6.0 6.0 1.0
VL600-4T18GB/022PB 63 10 10 10 10 1.0
VL600-4T22GB/30PB 80 16 16 16 16 1.0
VL600-4T30G/37P 100 25 25 25 16 1.0
VL600-4T37G/45P 160 25 25 25 16 1.0
VL600-4T45G/55P 200 35 35 35 16 1.0
VL600-4T55G/75P 200 35 35 35 25 1.0
VL600-4T75G/93P 250 70 70 70 35 1.0
VL600-4T93G/110P 310 70 70 70 35 1.0
VL600-4T110G/132P 400 95 95 95 50 1.0
VL600-4T132G/160P 400 150 150 150 75 1.0
VL600-4T160G/185P 500 185 185 95 1.0
VL600-4T200G/220P 600 150*2 150*2 150 1.0
VL600-4T220G/250P 800 185*2 Refer to 185*2 185 1.0
VL600-4T250G/280P 800 185*2 the brake 185*2 185 1.0
VL600-4T280G/315P 800 185*2 unit 185*2 185 1.0
VL600-4T315G/355P 800 150*3 manual 150*3 125*2 1.0
VL600-4T355G/400P 800 150*4 150*4 150*2 1.0
VL600-4T400G/450P 1000 150*4 150*4 150*2 1.0
VL600-4T450G/500P 1200 180*4 180*4 180*2 1.0
VL600-4T500G-S 1200 180*4 180*4 180*2 1.0

Note:

If a multi-core cable is used for the control circuit, the single cable wire diameter can
be 0.5mm?2.

4.2.2 Input and output terminals of main circuit
For the introduction of the main circuit terminals of the VL600 series inverter, please refer
to the following section according to the inverter model you have purchased:

Table 4-3 Description of main circuit terminals

Terminal name Function description
R,ST Three-phase AC input terminal
/L, N /single-phase AC input terminal
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(+), PB Brake Resistor Connection Terminal

DC power input terminals.

External brake unit DC output terminal

uv,w Three-phase AC output terminals

-l Ground terminal

4.2.3 Configuration and wiring of control circuit

4.2.3.1 Brief description of the relative positions and functions of control panel terminals and
jumpers

Table 4-6 Jumper Switch Functions Used by Users

No. Functions and Settings Factory value

Al2 current/voltage input method selection
J1 I: 0~20mA current signal 0 to +10V
V: 0 to +10V voltage signal

J7 GND ground -

AO1 output current/voltage type selection
J8 0~20mA: AO1 terminal output current signal 0 to +10V
0~+10V: AO1 terminal output voltage signal

AO2 output current/voltage type selection
J9 0~20mA: AO2 terminal output current signal 0 to +10V
0 to +10V: Voltage signal output from AO2 terminal

J10 COM Ground -

Al1 current/voltage input method selection

J11 I: 0~20mA current signal 0 to +10V

V: 0 to +10V voltage signal

4.2.3.2 How to use jumper cables

How to use jumper cables for J1 and J11:

4 1

a b

Figure a indicates that 0 to +10V analogue voltage input is selected; Figure b indicates that
0 to 20mA analogue current input is selected.

How to use jumper cable for J7:

How to use jumper cables for J8 and J9:
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a b

Figure a indicates that 0 to 10V analogue voltage output is selected; Figure b indicates that
0/4 to 20mA analogue current output is selected.

4.2.3.3 Terminal block wiring

The terminals are arranged as follows

10| AL AIZ|GND| X1 | X2 | X3 | X4 | X5 |COM 2RA[2RB| 2RC

+485- | AO1|AO2 [COM |SEL [ +424 | X6 | Y1 | Y2 IRA [IRB |IRC

RA-RB: Normally closed; RA-RC: Normally open

Contact capacity: 250Vac/2A (COS¢=1), 250Vac/1A (COS¢p=0.4), 30Vdc/1A

RA, RB, RC can be programmed to define switching output terminals for multiple functions,
see Chapter 6, Section 6.6 Terminal Function Parameters (P5 Group Function Codes) Output
Terminal Description for details.

Relay output terminals RA, RB, RC wiring:

If driving inductive loads (e.g. electromagnetic relays, contactors), surge voltage absorption
circuits shall be added; e.g. RC absorption circuits (note that their leakage currents shall be less
than the holding current of the contactor or relay under control), varistors, or continuity diodes,
etc. (used in DC magnetic circuits, and the polarity must be noted when installing them). The
components of the absorption circuit shall be installed close to the coil ends of the relay or
contactor.

Tip:
The "+485-" in the control row terminal indicates two terminals of RS485 interface:
485+, 485-.
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Table 4-7 Control Board Terminal Function Table

Category 1|;/(Iaan:|]<|irr113| Name Terminal Function Description
RS485 RS485 differential signal positive
Communication | +485 communication | Rs4gs Differential Signal Negative
1. Input range: DC 0V~10V/0~20mA,
determined by the J11 jumper selection
Al1-GND Analogue input Al1 | on the control board.
2. Input impedance: 22kQ for voltage
Analogue input input, 500Q) for current input.
1. Input range: DC 0V~10V/0~20mA,
determined by the J1 jumper selection
Al2-GND Analogue input Al2 | on the control board.
2. Input impedance: 22kQ for voltage
input, 500Q) for current input.
Voltage or current output is determined
by the J8 jumper selection on the
AO1-GND Analogue output 1 | control board.
Output voltage range: 0OV~10V
Analogue output Output current range: OmA~20mA
Provide analogue voltage/current
output, output voltage and current are
AOG2-GND Analogue output 2 selected by jumper J9, factory default
output voltage.
1. Optocoupler isolation, compatible
X1 to X5 Multi-function input |with bipolar inputs
terminal 1to 5 2. Input impedance: 2.4kQ
3. Voltage range at level input: 9V~30V
In addition to the features of X1 to X5,
X6 Multi-function input | X6 can be used as a high-speed pulse
Digital input terminal 6 input  channel.  Maximum input
frequency: 100kHz
SEL !External power
input terminal
+24 +24V power supply |Provide +24V power supply
COM +24V power supply Internally isolated from GND
common
Optocoupler isolated, bipolar open
Digital output | Y1-COM Digital Output 1 god'tiitto\r/;gg:tfange: V=24V
Output current range: OmA~50mA
Subject to function code P6-00 "Y2
terminal output method selection".
When used as a high-speed pulse
Digital output Y2-COM Z:gisufpeed pulse Sgtfou’;,otngzammum frequency goes
When used as an open collector
output, it is the same as Y1
specifications.
Supply +10V externally, max. output
current: 10mA
Power supply +10-GND External +10V Generally used as an external

power supply

potentiometer operating power supply,
potentiometer resistance range:
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Category Ul Name Terminal Function Description

Marking
1kQ~5kQ

Provide +24V external power supply,
generally used as the digital input and
output terminals and external sensor
power supply Maximum output current:
200mA

External +24V

+24-COM
power supply

Programmable definition for a variety
of functions of the switching output
Other 1RA/MRB/M1RC Relay output programmable terminals, see Chapter
2RA/2RB/2RC 6, section 6.7 Terminal function
parameters (Group P6 function code)
Output terminal description

1) Control terminal wiring instructions:

a) Analogue input terminal: Because the weak analogue voltage signal is particularly
vulnerable to external interference, it is generally necessary to use shielded cable, and the
wiring distance is as short as possible, not more than 20 m, as shown in Figure 4-9. In some
analogue signals are subjected to serious interference occasions, the analogue signal source
side of the need to add a filtering capacitor or ferrite core, as shown in Figure 4-10.

=20 meters

+10V

. ATI

Potentiometer
i

(il

Figure 4-9 Analogue Input Terminal Wiring Schematic

Pazsing through or winding
2-3 turnz in the same direction

ALl

0.022uF . 50V
GND

Ferrite magnetic ring

Figure 4-10 Analogue input terminal processing wiring diagram

b) X digital input terminal: generally need to use shielded cable, and wiring distance as
short as possible, not more than 20 m. Elected to drive the active way, need to take the
necessary filtering measures on the power supply crosstalk. It is recommended to choose the
contact control mode.

Sink type wiring method
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24V
+24
+VCC| Skl
1 & [ -
Signala'l L * _1-_‘..4\
] Xy
- | | |
[ NPN | !
| ! |
Ny ! = 1.
<, | s -
302 ‘ ! X6b—mn— %‘*‘-” N
, j 2.4k’ ' :
[||\"I 1
T + COM
External controller Inverter control board

Figure 4-11 Sink type wiring method

This is one of the most commonly used wiring methods. If an external power supply is used,
the shorting tab between +24 and SEL must be removed, and the positive terminal of the
external power supply must be connected to SEL and the negative terminal of the external
power supply must be connected to COM.

Note: Under this wiring method, the X terminals of different inverters can not be connected in
parallel, otherwise it may cause X fault; if X terminals need to be connected in parallel (between
different inverters), it is necessary to connect a diode in series at the X terminal (anode
connecting to X), and the diode needs to satisfy the following requirements: IF < 10mA, UF < 1V,
as shown in the figure below.

HVCC - T"Q"W Control board of inverter 1
! SEL T A—a
Signal | i - | * *; -
T A - L, )
I : Xl 2, I‘ = =
—b | |
‘ L PN : il COM
N
) ' ! 24V Control board of inverter 2
3.3 l.)-?; : L | EE—
: Sy * #-.f (
‘| ; 2.4k
Y
T —1 COM
External controller

Figure 4-12 Multiple inverter X1 terminal parallel connection sink type wiring method

Source type wiring method
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External controller Inverter control board

Figure 4-13 Source Type Wiring Method

If an external power supply is used, the shorting tab between +24 and SEL must be
removed, and the negative terminal of the external power supply must also be connected to
SEL.

c) Digital output terminal: When the digital output terminal needs to drive the relay,
absorption diodes shall be added on both sides of the relay coil. Otherwise, it is easy to cause
damage to the DC 24V power supply.

Note: Be sure to install the polarity of the snubber diode correctly. As in Figure 4-14.
Otherwise the DC 24V power supply will be burned out immediately when there is output
from the digital output terminals.

apolg

CoM

Figure 4-14 Digital Output Terminal Wiring Schematic Diagram

4.2.4 Field wiring requirements

In order to avoid mutual coupling interference, control cables, power cables and motor
cables shall be installed separately, and generally they shall be kept far enough apart and as far
away as possible from each other, especially when the cables are installed in parallel and
extended over long distances. When the signal cable must cross the power cable or motor
cable, keep the two crossing vertically.

Motor cables shall be derated when the cross-sectional area is too large. Inverter cable
shall use the specified area of the cable (see Table 4-2) due to the cable cross-sectional area of
the larger, the greater the capacitance to ground, the greater the leakage current to ground,
such as the use of a larger cross-sectional area of the cable, the output current shall be reduced,
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the area of each increase in the current is reduced by about 5%.

Motor cable

=30cm =50cm

Power cable

=20cm

Signal/control
cable

‘ | Power or motor cable

Signal/control cable

Figure 4-15 System Wiring Requirements

Shielded/armoured cables: High-frequency low-impedance shielded cables shall be used.
For example, braided copper wire mesh, aluminium wire mesh or iron wire mesh.

Control cables are generally shielded and the shielded wire mesh must be connected to
the metal chassis of the inverter (ground point or ground terminal) via cable clamps at both
ends.

Use toothed paint-breaking spacers and conductive mounting plates to ensure good
electrical conductivity between the mounting plates, mounting screws and the metal chassis of
the inverter.

Figure 4-16 Correct Shield Grounding Method  Figure 4-17 Incorrect Shield Grounding

Method
4.2.5 Grounding Requirements
Dedicated grounding electrode (recommended) Shared grounding electrode (permitted)
Inverter Other devices Inverter Other d.evices

1L g

Figure 4-18 Grounding Schematic Diagram 1 Figure 4-19 Grounding Schematic Diagram 2

Shared earth wire (not permitted)
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Inverter Other devices Inverter Other devices

Figure 4-20 Grounding Schematic Diagram 3

In addition, the following points shall be noted:

To ensure that the impedance of the different grounding systems is as low as possible, the
largest possible standard size of grounding cable shall be used. The choice of flat cables is
relatively good, because the high-frequency impedance of a flat conductor is smaller than that
of a round conductor for cables with the same cross-sectional area.

One end of the grounding cable in the 4-core motor cable is grounded on the inverter side,
and the other end is connected to the motor grounding terminal; it is more effective if the motor
and the inverter have special grounding poles.

If the grounding terminals of the system are connected to one place, the leakage current
becomes a source of noise that affects the equipment in the system, so the grounding terminals
of the inverter shall be separated from those of other audio equipment, sensors and computers.

To obtain a lower high frequency impedance, the fixing bolts of the unit can be used as high
frequency terminals for connection to the rear panel of the cabinet, taking care to remove the
insulating varnish from the fixing points.

The grounding cable shall be located away from the wiring of the noise-sensitive
equipment 1/O and the grounding wire shall be as short as possible, i.e. the grounding point
shall be as close as possible to the inverter.
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5. Operating Instructions

This chapter describes the product knowledge necessary for operation, as well as related
operating steps and methods.

5.1 Operating panel

5.1.1 Appearance of operation panel and description of key functions
The operation panel is the main unit where the inverter receives commands and displays

parameters.
Run command ; Forward and reverse
channel indicator light . : N\ rotation indicator light
Running status RUN  LOCREM FWDREV TUNETC Tunlngﬂ_nrque
N Logw

indicator light s 8 & & control fault

First row of E Eli g 8 ::.:z indicator light
digital display « L L LK L, o _
g d f ':, |:'| P Voltage indicator light
QNI TOWS | y Frequency
digital display LL s bt E Ei indicator light
Current

Potentiometer indicator light

Programming ¢ [ N
key/Exit key I ; e | Multi-function key
Menu mode = / . .
switching | = ‘@ — Shiflkey
Run key | m &] Stop key/Reset key
— Vg

Confirm key Decreasing key

LED operation panel schematic diagram
Unit combinations:

Hz A V
® RPM-—%—) Hz: frequency unit
Hz A v
(+ RPM- @ %—() A: Current unit
Hz A V
(—RPM-_— % @ V: Voltage unit
Hz A V
® RPM @ % RPM: Revolution unit
Hz A v

(—RPM@— %@ %: Percentage

The operation panel is equipped with 9 keys, and the function of each key is defined as
shown in Table 5-1.

Table 5-1 Table of Operation Panel Functions
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Key Name Function
PRG Programming Key/Exit Key | Entering or exiting the programming state
ENTER Confirmation key Accgss 'to lower level menu or data
confirmation
N Increment key Increment of data or function codes
V Decrement key Decrement of data or function codes
The modification bit of the setting data can be
) selected while in the editing state;
> Shift key . .
In other states, the display can be switched to
show the status parameters
< Menu mode switching Setting the mode to be switched via PP-04
The F1 multi-function key can be defined for
) ] functions such as command source
F1 Multi-function key L . .
switching, tapping, and display mode
switching. Setting by PE-05
RUN Run key In the operation panel mode, press this key to
run the
STOP/RESET | Stop/Reset key Stop or fault reset
© Potentiometer Setting frequency

5.1.2 Description of LED digital tube and indicators
Description of keyboard Indicators

Indicator Name Status Description
RUN Keeping on Inverter is running
Keeping off Inverter stop output
Hz Keeping on Displayed as frequency
A Keeping on Displayed as current
\% Keeping on Displayed as voltage
LoC Keeping off Indicates that it is currently keyboard controlled;
Keeping on Indicates that it is currently terminal controlled;

The operation panel is equipped with a 5-digit 8-segment LED digital tube, 3 unit indicators,
and 4 status indicators. As shown in Figure 5-1. The digital tube can display the status
parameters, function code parameters, fault alarm code, etc.. The three unit indicator lamps
correspond to five kinds of unit indication respectively.

4 Status Indicators: The status indicators are located on top of the digital tube display, and
from left to right, they are the Run indicator, Run command channel indicator, Forward/Reverse
indicator, and Alarm indicator. See Table 5-2 for a description of the significance of the
indicators.

Table 5-2 Status Indicator Description

Indicator Display Status | The current state of the indication
) L Off Downtime
Operation status indicator -
On Operational state
Run command channel indicator Off Operation panel control status
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On Terminal control status
Flicker Serial Port Control Status

5.1.3 How to operate the operation panel
The following are examples of eight common operations that can be performed from the
operation panel.

5.1.3.1 Example 1: Setting Function Code Parameters

Example: Change the setting of function code P1-01 from 0.00Hz to 0.50Hz.
1. In the shutdown parameter display state, press the PRG key to enter the first level menu
P0-00;
2. Press > to select the next higher digit;
. Press /A to change P0-00 to P1-00;
. Press > to select ones digit;
. Press /A to change P1-00 to P1-01;
. Press ENTER to enter the secondary menu;

. Press /\ key, to change 0.00 to be 0.50;
8. Press ENTER key confirms the modification and returns to the first level menu, the

~N O O~ W

modification is successful.
The above procedure can be seen in the figure below:

1 2 £ s
PRG | 4 | A | | | 2 |
| e
Shutdown Ones digit of Secondarily high
parameter the firsi level g;; fﬁgkir;g -5
display status menu flickers | ‘
9 B ! 6 I
ENTER | A | | L _b_‘ ENTER
- 0.508 0.00 jul } 5 I
: The bold numlber in the Secondarily low Secondary
figure indicate flickering digit. digit flickers menu

Figure 5-2 Example of Function Code Parameter Setting

In the function parameter display state, if the parameter does not have a blinking bit, it
means that the function code cannot be modified, the possible reasons are:

1. The function code is a non-modifiable parameter. Such as the actual detection
parameters, operation record parameters, etc.;

2. The function code can not be modified in the running state, and can only be modified
after stopping the machine;

3. Parameters are protected. When the function code PP-01 is 1, the function code cannot
be modified, which is a parameter protection to avoid misoperation. If you want to edit the
function code parameters, you need to set the function code PP-01 to O first.

5.1.3.2 Example 2: Switch display status parameters

The function code PE-02 allows you to set the parameters to be displayed by the operating
panel in the shutdown state, e.g. set frequency, bus voltage, etc. (see the detailed description of
the PE group function codes). After setting the parameters that can be displayed in the
shutdown state, you can check these state parameters sequentially through the > key on the
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operation panel. Figure 4-4 shows an example of the display of status parameters when PE-02
is shut down at 33.

Set frequency ’_ Bus voltage 8 \ ATl | P] AlLZ

Bl B I} KU
! i3 |

Figure 5-3 Operation Example of Parameter Display of Stopping Status

The method of switching the operation status is the same as above.
5.1.3.3 Example 3: Switching the Run Command Channel

Set PE-05 to 1 before operation, while P0-02=1 operation command is set to terminal
control.

Press F1 key, when switching the operation panel run command channel, the LOC lamp
goes out; when switching to the terminal run command channel, the LOC lamp goes out;

Set PE-05 to 1 before operation, while P0-02=2 operation command is set to
communication control.

Press F1 key, when switching the operation panel to run the command channel, the LOC
lamp goes out; when switching to the serial port to run the command channel, the LOC lamp
goes out;

5.2 Motor characteristic parameter setting and auto tuning

5.2.1 Motor parameters to be set

Inverter to "vector control” (P0-03 = 0 or 1) mode of operation, the accurate motor
parameters are very strong dependence, which is one of the important differences with the "VF
control" (P0-03 = 2) mode, in order to make the inverter have good drive performance and
operating efficiency, the inverter must obtain the accurate parameters of the controlled motor.
This is one of the important differences from the "VF control" (P0-03=2) mode.

The required motor parameters are (default motor 1 function code):

Motor 1 parameters Parameter description Description

Asynchronous, variable frequency

P4-00 Motor type asynchronous, synchronous

M
P4-01 to P4-05 otor rated Model parameters, manual entry
power/frequency/current/voltage/speed

Equivalent stator resistance, inductive
P4-06 to P4-15 reactance, rotor inductance, etc. inside | Tuning parameter
the motor

Encoder parameters, required for

P4-17 to P4-24 )
vector mode with sensors

Encoder parameters

For a multi-motor complex application system, the corresponding parameters for motor 2

are:
Motor 2 parameters Description
A2-00 Asynchronous, variable frequency asynchronous, synchronous
A2-01 to A2-05 Model parameters, manual entry
A2-06 to A2-15 Tuning parameter
A2-17 to A2-24 Encoder parameters
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5.2.2 Automatic tuning of motor parameters

Let the inverter get the controlled motor internal electrical parameters of the method:
no-load dynamic identification, dynamic identification with load, static identification, manual
input motor parameters and other ways.

Identification method Application Tuning effect
For synchronous and asynchronous motors.
No-load dynamic recognition |Where the motor is easily detached from the Best
application

For asynchronous motors. Where the motor is not

Dynamic load recognition easily detached from the application

Ordinary

Only for asynchronous motors, where it is difficult
to disengage the motor from the load and where
dynamic identification of the operation is not
permitted

Static identification Mediocre

Only for asynchronous motors. When it is difficult
to separate the motor from the application system,
copy the parameters of the same type of motor
that has been successfully tuned by the inverter
and input them into the corresponding function
codes from P4-00 to P4-10.

Manual parameter input Ordinary

The steps for auto-tuning the motor parameters are as follows:

The following is an example of the parameter tuning method of the default motor 1 to be
explained, the tuning method of motor 2 is the same, only the function code number shall be
changed in a targeted way.

Step 1: If the motor can be completely disconnected from the load, mechanically disengage
the motor from the load partially with the power disconnected so that the motor can rotate freely
with no load.

Step 2: After power on, first select the inverter command source (P0-02) as the operation
panel command channel.

Step 3: accurately enter the nameplate parameters of the motor (e.g. P4-00 to P4-05),
please enter the following parameters according to the actual parameters of the motor
(according to the current motor selection):

Motor Selection Parameter
P4-00: Motor type selection; P4-01: motor rated power
Motor 1 P4-02: Motor rated frequency; P4-03: motor rated current
P4-04: Motor rated voltage; P4-05: motor rated speed
Motor 2 A2-00 to A2-05: Same definition as above

Step 4: If it is an asynchronous motor, P4-27 (tuning selection, motor 2 is corresponding to
A2-27 function code), please select 2 (dynamic tuning of asynchronous motor), press ENTER to
confirm, and then press RUN on the keypad panel, the inverter will drive the motor acceleration
and deceleration, forward and reverse operation, the running indicator, identify the duration of
the operation is about 2 minutes, when the above display information disappears, return to the
When the above display information disappears, return to the normal parameter display state,
indicating that the tuning is completed.

As a result of this dynamic tuning, the inverter automatically calculates the following
parameters of the motor:

Motor Selection Parameter
P4-06: Asynchronous motor no-load current; P4-07: Asynchronous
Motor 1 motor stator resistance
P4-08: Leakage inductive reactance of asynchronous motor; P4-09:
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Rotor resistance of asynchronous motor
P4-10: Mutual inductive resistance of asynchronous motors
Motor 2 A2-06 to A2-10: Same definitions as above

If the motor cannot be completely disconnected from the load, select 1 (asynchronous
motor static tuning) for P4-27 (A2-27 for motor 2) and press the RUN key on the keypad panel
to start the motor parameter identification operation.

6. Description of Parameters

6.1 Group PO Basic function group

P0-00 Motor selection Range: 0 to 1 Factory value: 0

0: Motor 1.

1: Motor 2.

The VL600 supports the storage of two sets of motor parameters, and you can select which
set of motor parameters to use via P0-00, and in addition, you can switch the motor parameters
via the multi-function terminal (function 41).

Motor 1 corresponds to the P4 group of motor and P3 control parameters, and motor 2
corresponds to the A2 group of parameters.

Note: The terminal switching function has a higher priority than P0-00. When the P0-00
setting is inconsistent with the multi-function terminal selection, the motor parameters selected
by the multi-function terminal shall prevail.

P0-01 Model selection Range: 1 to 2 Factory value: determined based on model

1: Type G: Constant torque load.
2: Type P: Variable torque load.

P0-02 Command source selection Range: 0 to 2 Factory value: 0

Select the input channel for inverter control commands.

Inverter control commands include: start, stop, forward, reverse, and jogging.

0: Operator panel command channel ("LOC/REM" lamp off);

Operation command control is performed by the RUN and STOP/RESET buttons on the
operation panel.

1: Terminal command channel ("LOC/REM" lamp is lit);

Operation command control by multi-function input terminals FWD, REV, JOGF, JOGR,
etc.

2: Communication command channel ("LOC/REM" lamp blinking)

The run command is given by the host computer via communication.

For communication-related function parameters, see "Group PA Communication
Parameters" and the manual appendix.

P0-03 1st motor control mode selection |Range: 0 to 2 Factory value: 2

0: No PG vector control

It refers to the vector operation mode without speed sensor to achieve high performance
control without encoder and high load adaptability. One inverter can only drive one motor.

1: With PG vector control

It refers to the vector operation mode with speed sensor, encoder must be added at the
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motor end, and the inverter must be equipped with a suitable PG card. It is suitable for high
precision speed control or torque control. One inverter can only drive one motor.

2: V/F control

Constant voltage/frequency ratio control. Suitable for applications that do not require high
drive performance, drive multiple motors with a single inverter, or where motor parameter
identification cannot be performed correctly.

P0-04 Main frequency source X selection |Range: 0to 9 Factory value: 1

Selects the input channel for the inverter's main given frequency. There are a total of 10
main given frequency channels:

0: Digital given (no memory for power down)

Digitally given, adjustable by keypad A, ¥ keys or terminals UP, DN, initial value P0-06
(keypad digitally given).

When the inverter is powered down and powered up again, the given frequency is restored
to the P0-06 (keypad digitally given) value.

1: Digitally given (power-down memory)

Digitally given, adjustable by keypad A, ¥ keys or terminals UP, DN, initial value P0-06
(keypad digitally given).

When the inverter is powered down, the final given frequency is memorized, and when it is
powered up again, the given frequency is restored to the value memorized before power down.

2: Al1: The specific output frequency is determined by P5-10~P5-25.

3: Al2: The specific output frequency is determined by P5-10~P5-25.

4: Keypad potentiometer given: the specific output frequency is determined by
P5-10~P5-25.

5: Pulse giving (X6) Frequency giving is given by terminal pulses.

X6 Pulse Feed Signal Specifications: Voltage range 9V to 30V, Frequency range OkHz to
100kHz The correspondence between the X6 input pulse frequency and the given frequency
can be set via P5-26 to P5-29, and the 100.0% of the setting corresponding to the pulse input
corresponds to the max. frequency P0-13. Pulse feeds can only be input from the multi-function
input terminal X6.

6: Multi-segment instruction

When multi-segment command is selected, the inverter runs in multi-segment speed mode,
and the function of X terminal is selected through P5-00~P5-05 (option 12~15), and the
different state combinations of X terminal correspond to different set frequency values of
P7-00~P7-15 (multi-segment command). VL600 can set up at most 4 terminals of
multi-segment command, and corresponds to 16 kinds of states through the combination of
on-off.

7: Simple PLC

In case of simple PLC, according to the setting of Pd-00~Pd-34, the inverter can be
operated sequentially between 16 states at maximum, and the operation frequency, operation
time, acceleration and deceleration time of each state can be set independently.

8: PID

When PID is selected, the process PID starts the operation, and the given value, feedback
value, PID regulator coefficient and so on required for PID operation are set by setting the
relevant parameters of P9 group (process PID parameter group), and the result of PID
operation is taken as the frequency given value of the inverter.

9: Communication given

When the communication give time is selected, the main frequency source is given by the
upper computer via communication. See Group PA (communication parameters) and Appendix
| (VL600 Modbus communication protocol) for details.

P0-05 Auxiliary frequency source Y selection |Range: 0to 9 Factory value: 0

When the P0-07 (Frequency Overlay Selection) bit is set to 2 (switching between main
frequency source X and auxiliary frequency source Y), auxiliary frequency source Y is used in
exactly the same way as main frequency source X.
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When PO0-07 (frequency superposition selection) bits are set to 1, 3, 4, arithmetic is
required between the main and auxiliary frequencies. When P0-05 is set to 0, 1 (numbers
given), frequency adjustment can only be made by the A, ¥ keys of the keypad (or UP, DN of
the multi-function input terminals).

When the auxiliary frequency source is analogue input given (Al1, Al2, keypad
potentiometer) or pulse input given, the superimposed range of the auxiliary frequency can be
set via PO-15 and P0-16.

Note: P0-04 (Main Frequency Source X Selection) and P0-05 (Auxiliary Frequency Source
Y Selection), cannot be set to the same value, i.e., the same frequency source cannot be
selected, otherwise it will cause confusion. For main and auxiliary frequency operation, the
analogue feed priority is set at P0-05 auxiliary frequency source selection.

P0-06 Preset frequency setting |Range: 0.00 to maximum frequency |Factory value: 50.00Hz

When the frequency source is selected as "digitally given", the function code value is the
initial setting frequency of the inverter.

P0-07 Frequency source overlay|Range: 1st digit: O to 4; 10th digit:

selection 0to 3 Factory value: 0

This parameter allows you to set how the main frequency source X and the auxiliary
frequency source Y are combined.

Digits: frequency source selection:

0: Main frequency source X

The main frequency X is used as the target frequency.

1: Primary and secondary arithmetic results

The result of the main and auxiliary operations is used as the target frequency, and the
relationship between the main and auxiliary operations is described in the "10 digits" of the
function code.

2: Switching between main frequency source X and auxiliary frequency source Y*

When multifunction input terminal function 18 (frequency source switching) is invalid, the
main frequency X is used as the target frequency.

When multifunction input terminal function 18 (frequency source switching) is active,
auxiliary frequency Y is used as the target frequency.

3: Switching between main frequency source X and main and auxiliary operation results

When multifunction input terminal function 18 (frequency source switching) is invalid, the
main frequency X is used as the target frequency.

When multifunction input terminal function 18 (frequency source switching) is active, the
result of the main and auxiliary operations is used as the target frequency.

4: Auxiliary frequency source Y and main and auxiliary operation result switching

When multifunction input terminal function 18 (frequency source switching) is not available,
the auxiliary frequency Y is used as the target frequency.

When multifunction input terminal function 18 (frequency source switching) is active, the
result of the main and auxiliary operations is used as the target frequency.

Tens: frequency source primary and secondary arithmetic relationships:

0: Primary frequency source X + secondary frequency source Y

The sum of main frequency X and auxiliary frequency Y is used as the target frequency.
Realize the frequency superposition given function.

1: Primary frequency source X - Auxiliary frequency source Y

The difference between the primary frequency X minus the auxiliary frequency Y is used as
the target frequency.

2: MAX (primary frequency source X, secondary frequency source Y)

Take the largest absolute value of the primary frequency X and the auxiliary frequency Y as
the target frequency.

3: MIN (primary frequency source X, auxiliary frequency source Y)

The absolute minimum of the primary frequency X and the auxiliary frequency Y is taken as
the target frequency.
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In addition, when the frequency source is selected as the main and auxiliary operation, the
bias frequency can be set by PO0-17 (Auxiliary frequency source bias frequency when
superimposed) to superimpose the bias frequency on the result of the main and auxiliary
operation.

P0-08 Acceleration time 1 |Range: 0.00s~65000s |Factory value: determined based on model

P0-09 Deceleration time 1 |Range: 0.00s~65000s |Factory value: determined based on model

Acceleration time refers to the time required for the inverter to accelerate from 0 Hz to the
acceleration/deceleration reference frequency (determined by P8-19), see t1 in Figure 6-1.
Deceleration time refers to the time required for the inverter to decelerate from the
acceleration and deceleration reference frequency (determined by P8-19) to 0 Hz, see {2 in
Figure 6-1.
Output fraquency Hz

Acceleration and
deceleration reference
freguency

.........................

Set frequency <t —
Time
! ! -
Actual accelerabion ime ag—— | Actudl decaieration tme
tl i L2
Set acceleration time = | St deceleration time

Figure 6-1 Acceleration and deceleration time diagram

VL600 provides 4 groups of acceleration and deceleration times, which can be switched by the
multi-function input terminal, and the factory default is acceleration and deceleration time 1. The
other three groups of acceleration and deceleration times are P7-16~P7-21.

P0-10 Direction of operation Range: 0 to 9 Factory value: 0

0: Positive.

1: Reverse.

Note: After the initialization of the parameters, the motor running direction will be restored
to the positive direction, for the system debugging is strictly prohibited to change the motor
steering occasions with caution.

Range: Lower limit frequency

PRI Cper (s e Emeyy P0-08~Maximum frequency P0-13

Factory value: 50.00Hz

Range: 0.00Hz to upper limit

P0-12 Lower limit frequency frequency PO-11

Factory value: 0.00Hz

When the given frequency is lower than the lower limit frequency set by P0-12, you can
choose to stop, run at the lower limit frequency, or run at zero speed by setting P8-21 (Setting
frequency lower than the lower limit frequency operation mode).

P0-13 Maximum frequency Range: 50.00Hz to 320.00Hz Factory value: 50.00Hz

For analogue inputs, pulse inputs (X6), multispeed commands, etc., 100% of the input
settings correspond to P0-09 (maximum output frequency).

Note: The upper limit of the maximum output frequency can be switched between 320Hz
and 3200Hz by setting P8-13 (frequency command resolution).

P0-14 Anti reverse rotation selection Range: 0 to 1 Factory value: 0

0: Reversals are permitted.

1: Inversion is prohibited.

This parameter sets whether the inverter is allowed to run in the reverse state or not, and in
the case where the motor is not allowed to reverse, set P0-14=1.

40




User's Manual for VL600 High Performance Vector Inverter Parameters and Description

P0-15 Auxiliary frequency source

Y range selection during stacking Renges Ui 1 ety Vs ¢

0: Relative to P0-13 maximum frequency.
1: relative to the main frequency source X.

P0-16  Auxiliary frequency

. o) 0, .
source Y range at stacking Range: 0% to 150% Factory value: 0

P0-07 (frequency superposition selection) bits set to 1, 3, 4, between the main and
auxiliary frequency need to do arithmetic, through the P0-15 can be set to set the frequency
corresponding to the auxiliary frequency is given as 100%, P0-16 is used to set the auxiliary
frequency is given to the percentage of the adjustment range.

For example, if PO-15 is set to 1 (relative to the main frequency source) and P0-16 is set to
50%, when the main frequency is given as 20Hz, the adjustment range of the auxiliary
frequency is 0~10Hz.

P0-17 Auxiliary frequency source [Range: 0.00Hz to maximum

bias frequency during stacking |frequency P0-13 ey VETes 008

When the bits of P0-07 (frequency superimposed selection) are set to 1, 3 or 4, this
function code is valid, and P0-17 is used as the bias frequency, which is superimposed with the
result of the main and auxiliary operations as the final frequency setting value.

P0-18 Upper limit frequency source Range: 0 to 5 Factory value: 0

0: PO-11 setting.

1: Al1.

2: Al2.

3: Keyboard potentiometer.

4: PULSE setting.

5: Communication settings.

This function code is used to set the upper limit frequency selection channel so that 100%
of the input setting corresponds to P0O-11 when an analogue input or pulse input is used as the
upper limit frequency source.

Range: Lower limit frequency
P0-19 Upper Frequency Bias |P0-08 to maximum frequency |Factory value: 0.00Hz
P0-09

When P0-18 is selected from 1 to 4 (analogue or PULSE setting), P0-19 is used as an
offset for the set value, and the set value of P0-19 is superimposed with the value of P0-18
setting the upper limit frequency as the final upper limit frequency setting value.

P0-20 Reserved Range: - Factory value: 0

6.2 Group P1 Start-stop parameters

P1-00 Startup mode Range: 0 to 2 Factory value: 0

0: Starting from starting frequency

Operation starts from the starting frequency P1-01 and accelerates to the set frequency
after the starting frequency holding time P1-02.

1: Speed tracking start

The inverter recognizes the speed and direction of the rotating motor and directly tracks the
start, which is smooth and shockless.

To ensure that the speed tracking restart works properly, the correct motor parameters
P4-00 to P4-05 need to be set.

2: Brake then start

Firstly, inject DC to the motor and apply DC braking to the motor, the braking current is
P1-03, the braking time is P1-04, and then press mode 0 to start after the braking is finished.
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P1-01 Start-up frequency Range: 0.00Hz to 10.00Hz Factory value: 0.00Hz

P1-02 Starting frequency hold time |Range: 0.0s to 100.0s Factory value: 0.0s

Starting frequency: the initial frequency when the inverter starts;

Starting Frequency Hold Time: The time that the inverter runs at the starting frequency
during the starting process;

For heavy load starting applications, setting the above two parameters appropriately will
help to ensure the starting torque.

P1-03 Start-up DC braking Current |Range: 0% to 100% Factory value: 0%

P1-04 Start-up DC braking Time Range: 0.0s to 100.0s Factory value: 0.0s

Starting DC braking current: the amount of current injected into the motor during starting,
as a percentage relative to the rated current of the inverter.
Starting DC Brake Time: DC brake action time.

P1-05 Acceleration and deceleration mode selection |Range: 0 to 2 Factory value: 0

0: linear acceleration and deceleration

The output frequency increases or decreases in a straight line.

1: S-curve acceleration and deceleration mode 1

S-curve acceleration and deceleration is completed according to the start and end time set
by P1-06 and P1-07, suitable for handling lifting, conveyor belts and other occasions where
smooth speed regulation is required.

2: S-curve acceleration and deceleration mode 2

S-curve acceleration and deceleration with the rated frequency of the motor as the
inflection point.

P1-06 S-curve start time scale [Range: 0.0% to (100.0%-P1-07) [Factory value: 30.0%

P1-07 Proportion of time at the

end of the S-curve Range: 0.0% to (100.0%-P1-06) |Factory value: 30.0%

The S curve begins with a time scale: as shown in t1 in Figure 6-2, the slope of the output
frequency change gradually increases from 0;

S-curve end time scale: the slope of the output frequency change gradually decreases to 0,
as shown by t2 in Figure 6-2;

Note: P1-06 + P1-07 < 100.0%.

Output
frequency Hz 4

Set frequency f = == =——— =,

——
e
[

Figure 6-2 S-Curve acceleration and deceleration mode 1 schematic diagram
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Cutput
frequency Hz &

Set frequency | = = = ————

Rated
frequency fb

Figure 6-3 Schematic diagram of S-curve acceleration and deceleration mode 2

P1-08 Shutdown mode Range: 0 to 1 Factory value: 0

0: Decelerate and stop

Gradually reduce the output frequency according to the set deceleration time, and stop the
machine when the frequency drops to zero.

1: Free parking

When the inverter receives the stop command, it blocks the output and the motor stops
freely.

E:éggeni;opping DC Braking Start L?SSSE;ICSOOHZ to maximum Factory value: 0.00Hz
P1-10 Stopping DC braking wait time |Range: 0.0s to 36.0s Factory value: 0.0s
P1-11 Stopping DC braking current Range: 0% to 100% Factory value: 0%
P1-12 Stopping DC braking time Range: 0.0s to 36.0s Factory value: 0.0s

Shutdown DC braking start frequency: DC braking starts when this frequency is reached
during shutdown.

Stopping DC braking waiting time: Before DC braking starts, the inverter blocks the pulse,
and after this waiting time, DC braking starts, which is used to prevent the current overshoot at
the starting moment of braking for high-power motors.

Stopping DC braking current: the percentage relative to the rated current of the inverter, the
higher the braking current, the stronger the braking effect, the greater the heating of the motor
and inverter.

Stop DC braking time: DC braking action time, set to 0, no DC braking process. The
stopping DC braking process is shown in Figure 6-4.

Output
frequency

Starting frequency of
-A-Ashutdown DC braking

»=Time

Dutput voiiags
{efiective value]
Waiting fime for
- Zshutdown DC braking

; DC braking
e capacity

ipTime
Shutdown DC

Run command T braking time

Figure 6-4 Shutdown DC Braking Schematic
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P1-13 Brake utilization rate Range: 0% to 100% Factory value: 100%

Effective for models with built-in brake unit, the setting of this function shall take into
account the resistance value and power of the braking resistor, the higher the braking usage
rate, the stronger the braking effect and the higher the heat generated by the resistor.

P1-14 Speed Tracking Method |Range: 0 to 2 Factory value: 0

In order to complete the speed tracking process in the shortest possible time, the inverter is
selected to track the motor speed:

0: Downward tracking from the stop frequency, which is used by default.

1: Tracking upwards from zero speed, with longer intervals between stopping and
restarting applies.

2: Downward tracking from maximum frequency, applicable to generating loads.

P1-15 Speed Tracking Response Time |Range: 1 to 100 Factory value: 20

Sets how fast or slow the RPM tracking response is; setting the response time too short
may cause tracking failure.

P1-16~P1-19 Reserved Range: - Factory value: -

6.3 Group P2 V/F control parameters

This group of function codes defines how the V/F is set to meet different load characteristic
requirements.

P2-00 V/F Curve Setting Range: 0 to 11 Factory value: 0

0: Linear V/F. Suitable for normal constant torque loads.

1: Multi-point V/F. Customize the V/F curve by setting parameters P2-01~P2-06, as shown
in Figure 6-5.

2: 2.0 power drop torque curve.

3: 1.2 power drop torque curve.

4: 1.4 power drop torque curve.

5: Reservations.

6: 1.6 power drop torque curve.

7: Reservations.

8: 1.8 power drop torque curve.

9: Reserved.

10: VF completely separated mode. At this time, the output frequency and output voltage of
the inverter are completely independent, and the output frequency is determined by the
frequency source The output voltage is determined by P2-11 (VF separated voltage source).

11: VF semi-detached mode.

The output frequency is determined by the frequency source, and the output voltage is
multiplied by P2-11 (in%) on the basis of the corresponding voltage of the linear V/F, ie: Output
voltage = P2-11* (linear V/F corresponding voltage)

P2-01 VF frequency value F3 Iig?(‘));;Motor rated frequency (P4-02) |Factory value: 0.00Hz
Note: 2nd motor rated frequency A2-02

P2-02 VF voltage value V3 Range: 0.0% to 100.0% Factory value: 0.0%

P2-03 VF frequency value F2 |Range: P2-01 to P2-05 Factory value: 0.00Hz

P2-04 VF voltage value V2 Range: 0.0% to 100.0% Factory value: 0.0%

P2-05 VF frequency value F1 |Range: 0.00Hz to P2-03 Factory value: 0.00Hz

P2-06 VF voltage value V1 Range: 0.0% to 100.0% Factory value: 0.0%

The V/F curve can be customized through P2-01 to P2-06, as shown in Figure 6-5, the
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three voltage points and frequency points need to be set to satisfy the relationship, V1 < V2
< V3,F1 < F2 < F3.

The low-frequency voltage must not be set too high, or it may cause the motor to overheat
or even burn out, and the inverter may lose speed or overcurrent overload protection.

Wiotage % A

Vi

Va _ .

Vi =

H H =
Fl F2 | B ] Fh Freguency %

W1-A3: Voltage percentages of segments 1-3 of mufti-speed WIF
F1~F3: Frequent percentages of segments 1~3 of multi-speed VIF

Wb: Rated voitage of voltage  Fb: Rated oparaling frequency of the mobor

Figure 6-5 Schematic of Multi-point V/F Curve Setting

Factory value: determined

) . 0, 0,
P2-07 torque boost Range: 0.0%to 30% secee) e fecll

P2-08 Manual Torque Boost|Range: 0.00Hz to maximum

F lue: 50.00H
Cutoff Frequency frequency actory value: 50.00Hz

When the inverter operates at low frequency, the torque boost value is set reasonably, and
the output voltage is increased to offset the stator as well as the line voltage drop in order to
achieve sufficient output torque, as shown in Figure 6-6.

P2-07 Torque Boost:

0: Automatic torque boost;

Non-0: Manual torque boost.

P2-08 Manual torque boost cut-off frequency: below this frequency, manual torque boost is
effective, above this frequency, manual torque boost is not effective.

Qutput
voltage

b
; o Output
f fi frequency

;- Manual torque boost voitage V- Rated voltage of motor

f,- Manual torque boost cut-off fraquency  f: Rated frequency of motor

Figure 6-6 Manual Torque Boost Schematic

P2-09 V/F Differential Compensation Gain |Range: 0% to 200.0% Factory value: 0.0%

This parameter is valid only for V/F control of asynchronous motor, used to maintain the
accuracy of steady speed of the motor, increase this parameter when the speed of the motor is
low during heavy load, otherwise decrease this parameter.
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P2-10 VF Overexcitation Gain |Range: 0 to 200 Factory value: 64

This parameter is valid only for asynchronous motor V/F control, and is used to suppress
the bus voltage rise caused by feed-back energy during inverter deceleration.

The larger the overexcitation gain setting is, the stronger the bus voltage suppression
effect during deceleration is, but the setting is too large, resulting in too large an output current;
if the braking resistor is connected to the occasion, the overexcitation gain can be set to 0.

P2-11 VF separated voltage source |Range: 0 to 8 Factory value: 0

P2-12 Voltage digital setting for VF

. Range: 0V to rated motor voltage [Factory value: OV
separation

P3-11 is used to set the output voltage source for V/F separation control:

VF separation is generally used in applications such as induction heating, inverter power
supplies and torque motor control.

When VF separation control is selected, the output voltage can be set by function code
P2-12 or from analogue, multi-segment command, PLC, PID or communication givens. When
set with non-digital settings, 100% of each setting corresponds to the rated motor voltage.

0: Digital setting (P2-12).

The output voltage is set by P2-12.

1: Al1.

2: Al2.

3: Keyboard potentiometer.

100% of rated motor voltage for 100% analogue input

4. PULSE pulse setting (X6)

A pulse frequency of 100%corresponds to 100%of the rated motor voltage.

Specification of Pulse Feed Signal: Voltage range 9V to 30V, Frequency range OkHz to
100kHz.

5. Multi-segment instruction

When multispeed command is selected, set the parameters of group P5 (multifunction
terminal setting) and group P7 (multispeed command), and determine the percentage of output
voltage corresponding to the rated voltage of the motor through the combination of X terminal
status, which is equivalent to the percentage of set frequency and maximum frequency in group
P7.

6. Simple PLC

When selecting the recommended PLC, set the parameters of group Pd (simple PLC) to
determine the percentage of the given output voltage corresponding to the rated voltage of the
motor through the percentage setting of the PLC operating segment, which is equivalent to the
percentage of the set frequency to the maximum frequency in group P7.

7. PID

When PID is selected, the percentage of the PID output is taken as the percentage of the
output voltage corresponding to the rated voltage of the motor.

8. Communication given

The output voltage is given by the host computer using communication.

P2-13 Voltage acceleration time for VF separation |Range: 0.0s~1000.0s |Factory value: 0.0s

The time required for the output voltage to rise from 0V to the rated voltage of the motor in
V/F separation control.

P2-14 Voltage acceleration time for VF separation |Range: 0.0s~1000.0s | Factory value: 0.0s

The time required for the output voltage to drop from the rated voltage of the motor to 0V
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for V/F separation control.

Factory value: determined

P2-15 VF Oscillation Suppression Gain |Range: 0 to 100 based on model

This parameter is valid only when the asynchronous motor is controlled by V/F. Ordinary
motors sometimes have current oscillations during light load or no-load operation, which can
lead to abnormal operation in serious cases. When the current display fluctuates greatly,
adjusting the size of this function code on the basis of the factory parameters can eliminate the
oscillations and make the motor run smoothly.

P2-16 VF Oscillation suppression gain mode Range: 0 to 4 Factory value: 3

P2-17 VF Separation Shutdown Method Selection [Range: 0 to 1 Factory value: 0

0: Output voltage and frequency decelerate independently to 0.
1: The output voltage first drops 0V before the frequency starts to decrease.

P2-18 VF Overcurrent rapid-action

Range: 50 to 200% Factory value: 130%
current
P2-19 VF |
9 overcurrent loss speed Range: 0 to 1 Factory value: 1
enable
P2-20 VF I f
0 overcurrent loss o Range: 0~100 Factory value: 20

velocity suppression gain

P2-22 VF overvoltage stall action Factory value: determined

Range: 200.0V to 2000.0V

voltage based on model
P2-23 VF overvoltage stall enable [Range: 0 to 1 Factory value: 1
e WIE - owsvelege el Range: 0~100 Factory value: 10
suppression frequency gain

D vE OEeielys Sl Range: 0~100 Factory value: 30
suppression voltage gain

PAAY  WIF - OnowelEse sl Range: 0~50 Hz Factory value: 5 Hz

Maximum Rise Limit Frequency

During the operation of the inverter, due to the impact of load inertia, there may be a motor
to the inverter to feed back power, resulting in the inverter bus voltage rises, such as not to take
measures, will cause over-voltage fault shutdown.

P2-22 Over-voltage Stall Action Voltage: the opening point of over-voltage stall function,
the frequency regulation starts when the bus voltage is higher than this point, and stops when it
is lower than this voltage point.

P2-24 Overvoltage stall suppression frequency gain: When the bus voltage is higher than
P2-22 (overvoltage stall action voltage), the output frequency is adjusted by this gain, and the
superimposed maximum frequency is limited by P2-26 to suppress the bus voltage rise. The
larger the gain setting is, the stronger the suppression ability is, but setting it too large will cause
the system response to become slower, in the case of not generating an overvoltage fault, this
gain setting is as small as possible.

P2-25 Overvoltage stall suppression voltage gain: prevents overshoot from occurring in the
overvoltage stall control bus voltage.

P2-27 Differential compensation time |Range: 0.1s~10.0s Factory value: 0.5 s

The smaller the rotational compensation time, the faster the response of the compensation
frequency.

6.4 Group P3 First group of motor vector control parameters
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The P3 group function code is valid only for vector control, not for VF control.
P3-00 Speed loop proportional gain 1 |Range: 1 to 100 Factory value: 30
P3-01 Velocity loop integration time 1 |Range: 0.01s~10.00s Factory value: 0.50s
P3-02 Switching frequency 1 Range: 0.00 to P3-05 Factory value: 5.00Hz
P3-03 Speed loop proportional gain 2 |Range: 0 to 100 Factory value: 15
P3-04 Velocity loop integration time 2 |Range: 0.01s~10.00s Factory value: 1.00s
P3-05 Switching frequency 2 REIEEE [FIP (0 i Factory value: 10.00Hz
frequency

P3-00 to P3-05 are valid only in vector control mode, where the speed response
characteristics of vector control are changed by setting the proportional gain and integration
time of the speed loop.

By setting the two switching frequencies of P3-02 and P3-05, in order to take into account
the dynamic performance of low speed and the stability of high speed, the proportional gain is
appropriately increased and the integration time is reduced at low speed to adapt to the
requirements of fast response.

When the operating frequency is less than the switching frequency 1 (P3-02), the speed
loop PI adjustment parameters are P3-00 and P3-01. when the operating frequency is greater
than the switching frequency 2 (P3-05), the speed loop Pl adjustment parameters are P3-03
and P3-04. the speed loop Pl parameters between the switching frequency 1 and the switching
frequency 2 are two sets of Pl parameters switching linearly as shown in Fig. 6-7:

Pl parameters
P3-00
P3-01

P3-03
P3-04 ; i

P3-02 P3-05 oo

Figure 6-7 Schematic diagram of P| parameters

The speed loop parameters are generally adjusted in the following order:

(1) Select the appropriate switching frequencies P3-02 and P3-05;

(2) Adjust the Pl parameters P3-03 and P3-04 at high speed to ensure that the system
does not oscillate and has good dynamic response characteristics;

(3) Adjust the Pl parameters P3-00 and P3-01 at low speed to ensure that there is no
oscillation and good dynamic characteristics at low frequency;

(4) Increasing the proportional gain and decreasing the integration time can improve the
dynamic response, but the proportional gain is too large and the integration time is too small will
cause the system to oscillate, which needs to be reasonably adjusted.

P3-06 Vector Control Differential Gain |Range: 50 to 200% Factory value: 100%

When vector control, this parameter is used to adjust the accuracy of steady speed with
load, after the load is heavier, if the motor speed is low, then increase this parameter, if the
speed is high, then decrease this parameter.

P3-07 Velocity Loop Filter Time Constant |Range: 0.000s~0.100s |Factory value: 0.000s

The output filtering time of the speed loop regulator generally does not need to be adjusted;
the larger the filtering time, the more stable the output of the speed loop regulator, but the
dynamic response becomes slower.
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P3-08 Vector Control Overexcitation Gain |Range: 0 to 200

Factory value: 64

When the inverter decelerates, through the overexcitation regulation, the kinetic energy of
the motor can be consumed in the motor winding to avoid over-voltage faults. The larger the
overexcitation gain, the faster the energy consumption, and the stronger the busbar
suppression effect, but the output current increases at the same time, and the capacity of the

motor needs to be considered.

P3-09 Torque wupper limit
source in speed control mode

Range: 0to 7

Factory value: 0

0: P4-10.

1: A1,

2: Al2.

3: Keyboard potentiometer.
4: PULSE setting.

5: Communication settings.
6: MIN (Al1, Al2).

7: MAX (Al1, Al2).

This function code is used to set the source of the upper limit of the output torque in the
speed control mode. When set to options 1~7, the torque source input corresponds to P3-10

when it is 100%.

P3-10 Digital setting of upper

torque limit in speed control mode

Range: 0.0% to 200.0%

Factory value: 150.0%

The P4-10 setting value of 100% corresponds to the rated torque of the inverter.

P3-13 Excitation Regulation Proportional Gain |Range: 0 to 20000 Factory value: 2000
P3-14 Excitation Regulation Integral Gain Range: 0 to 20000 Factory value: 1300
P3-15 Torque Adjustment Proportional Gain Range: 0 to 20000 Factory value: 2000
P3-16 Torque Regulation Integral Gain Range: 0 to 20000 Factory value: 1300

P3-13~P3-16 are used to set the vector control current loop Pl parameters, which will be
obtained automatically after dynamic tuning and generally do not need to be modified.

Increasing the current loop proportional gain and integral gain can speed up the dynamic
response of the system, but the setting is too large to affect the stability of the system, which
needs to be adjusted according to the actual effect.

P3-18 Vector weak magnetic mode selection |Range: 0 to 2

Factory value: 0

0: Not weakly magnetic.

1: Effective when slowing down.
2: Effective at constant speed or deceleration.

P3-19 Overmodulation selection

Range: 0~1

Factory value: 0

0: Overmodulation is invalid.
1: Overmodulation enable.

P3-20 Overmodulation coefficient

Range: 100% to 110%

Factory value: 105%

P3-21 Weak Magnetic Maximum
Torque Coefficient

Range: 50 to 200%

Factory value: 100%

P3-22 Reserved

Range: -

Factory value: -

6.5 Group P4 First motor parameters
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P4-00 Motor Type Selection

Range: 0 to 2

Factory value: 0

0: Ordinary asynchronous motor.
1: Inverter asynchronous motor.

2: Permanent magnet synchronous motor.

P4-01 Rated Power

Range: 0.1kW to 1000.0kW

Factory value: determined
based on model

P4-02 Rated frequency

Range: 0.01Hz to maximum frequency

Factory value: determined
based on model

P4-03 Rated Current

Scope:

0.01A~655.35A (Inverter power <=55kW)
0.1A~6553.5A (Inverter power >55kW)

Factory value: determined
based on model

P4-04 Rated voltage

Range: 1V to 2000V

Factory value: determined
based on model

P4-05 Rated speed

Range: 1rpm to 65535rpm

Factory value: determined
based on model

Before running, please make sure to set the P4-01~P4-05 parameters correctly according
to the motor nameplate or motor parameter table, otherwise it may cause control fault or even

motor damage.

Note: In order to get better control performance, VL600 provides motor parameter tuning
function, but P4-01~P4-05 must be set correctly, otherwise the tuned motor parameters will be

inaccurate.
Scope: Factory value:
P4-06 Asynchronous .
motor nooload current 0.01A~P4-03 (Inverter power <=55kW) determined based on
0.1A~P4-03 (Inverter power >55kW) model
P4-07 Asynchronous |Scope: Factory value:
Motor Stator|0.001Q~65.535Q (Inverter power <=55kW) determined based on
Resistance 0.0001Q~6.5535Q (Inverter power >55kW) model
P4-08 Leakage | Scope: Factory value:
reactance of |0.01mH~655.35mH (Inverter power <=55kW) |determined based on
asynchronous motors [0.001mH~65.535mH (Inverter power >55kW) [ model
P4-09 Asynchronous | Scope: Factory value:
Motor Rotor {0.001Q~65.535Q (Inverter power <=55kW) determined based on
Resistance 0.0001Q~6.5535Q (Inverter power >55kW) model
P4-10 Asynchronous | Scope: Factory value:
motor mutual | 0.1mH~6553.5mH (Inverter power <=55kW) |determined based on
inductive resistance |0.01mH~655.35mH (Inverter power >55kW) | model

When P4-27 selects 1 (asynchronous motor stationary tuning) and the tuning is successful,
P4-07~P4-09 parameters will be updated;
When P4-27 selects 2 (Dynamic tuning of asynchronous motor) and the tuning is

successful, P4-06~P4-10 parameters will be updated.

Note: When changing the rated power (P4-01) or rated voltage (P4-04), the inverter will
automatically modify the parameter values of P4-06 to P4-10.
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P4-11 Synchronous | Scope: .
Factory value: determined
Motor Stator [0.001Q~65.535Q (Inverter power <=55kW)
. based on model
Resistance 0.00010Q~6.5535Q (Inverter power >55kW)
P4-12 Synchronous | Scope: .
i Factory value: determined
motor D-axis [0.01mH~655.35mH (Inverter power <=55kW)
. based on model
inductance 0.001mH~65.535mH (Inverter power >55kW)
P4-13 Synchronous |Scope: )
i Factory value: determined
motor Q-axis [0.01mH~655.35mH (Inverter power <=55kW)
) based on model
inductance 0.001mH~65.535mH (Inverter power >55kW)
P4-14 Reservations |Range: - Factory value: -
P4-15 Synchronous )
Factory value: determined
motor reverse |Range: 0.1V to 6553.5V
) based on model
electromotive force

When P4-27 selects 12 (Dynamic tuning of synchronous motor) and the tuning is
successful, P4-11~P4-15 parameters will be updated, and the above parameters cannot be
obtained by static tuning of synchronous motor.

If the above parameters of the motor are known, it is also possible to set the relevant
function codes directly without tuning.

Note: When changing the motor rated power (P4-01) or motor rated voltage (P4-04), the
inverter will automatically modify the parameter values of P4-11 to P4-15.

P4-17 Encoder line(s) Range: 1 to 65535 Factory value: 1024

Set according to the number of pulses per revolution of the selected pulse encoder.
Note: Please make sure to set this parameter correctly when there is PG vector control
mode, otherwise the motor can not run normally.

P4-18 Encoder type Range: 0 to 2 Factory value: 0

0: ABZ incremental encoder.

1: UVW incremental encoder.

2: Rotary transformer.

Please purchase the appropriate PG card according to the type of encoder installed in the
motor and set P4-18 correctly, otherwise the motor will not operate normally.

P4-20 ABZ Incremental

Range: 0 to 1 Factory value: 0
Encoder AB Phase Sequence

0: Positive.

1: Reverse.

This function code is used to set the phase sequence of the AB signal of the ABZ
incremental encoder, and is only valid for the ABZ incremental encoder, i.e., only when P4-18 =
0.

Note: The AB phase sequence of the ABZ encoder can be obtained during full
asynchronous motor tuning or no-load synchronous motor tuning.

P4-26 PG disconnection detection time |Range: 0.0s to 10.0s Factory value: 0.0s
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Confirm the duration of detection of the encoder disconnection fault. When the
disconnection fault is detected and lasts for the time set in P4-26, the inverter reports an E.EC
fault.

When P4-26 is set to 0, wire break faults are not detected.

P4-27 Tuning selection Range: 0 to 12 Factory value: 0

Before carrying out static tuning, it is necessary to set motor-related parameters
P4-00~P4-05. before carrying out dynamic tuning, besides setting P4-00~P4-05, if the motor
encoder has been connected to the PG card of the inverter, it is also necessary to correctly set
the encoder-related parameters P4-17, P4-18, P4-24, P4-25. when one inverter drags several
motors, no tuning is required.

0: No action.

1: Stationary tuning of asynchronous motors.

If the motor is unable to disengage the load, please select stationary tuning; after the tuning
is completed, P4-07~P4-09 parameters will be updated.

2: Complete tuning of asynchronous motors.

After the motor load is disengaged, please select dynamic tuning; after the tuning is
completed, P4-06~P4-10, P4-13~P4-16 parameters will be updated.

3: asynchronous motor stationary complete tuning .

11: Synchronized machine stationary tuning.

12: Complete tuning of Synchronized machines.

Select stationary tuning if the motor cannot be disconnected from the load.

After the motor load is disengaged, please select dynamic tuning; after the tuning is

completed, P4-11~P4-15, P4-20~P4-23, P4-13~P4-16 parameters will be updated.
The motor parameter tuning process is as follows:

(1) Confirm that the current command source is the operation panel;

(2) Enter P4-00 to P4-05 correctly according to the motor nameplate;

(3) Set the appropriate acceleration and deceleration times P0-08, P0-09;

(4) Select the P4-27 tuning mode:

Asynchronous motor loads can be taken off to select dynamic tuning 1 and
asynchronous motor loads cannot be taken off to select static tuning 0O;

Synchronous motor loads can be taken off to select dynamic tuning 12 and
asynchronous motor loads cannot be taken off to select static tuning 11;

(5) Press ENTER, then press RUN to start the parameter self-learning, and P4-27 will be
restored to 0 after the self-learning is completed;

(6) If self-learning is successful, it returns to standby, if not, report E.tU fault.

6.6 Group P5 Input terminals

The VL600 series inverter is equipped with 6 multi-function digital input terminals (of which
X6 can be used as a high-speed pulse input terminal) and 2 analogue input terminals as
standard.

P5-00 X1 Terminal Function Selection |Range: 0 to 50 Factory value:1
P5-01 X2 terminal function selection Range: 0 to 50 Factory value:2
P5-02 X3 Terminal Function Selection |Range: 0 to 50 Factory value:0
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P5-03 X4 terminal function selection

Range: 0 to 50 Factory value:0

P5-04 X5 Terminal Function Selection

Range: 0 to 50 Factory value:0

P5-05 X6 Terminal Function Selection

Range: 0 to 50 Factory value:0

These parameters are used to set the functions of the digital multi-function input terminals,
and the functions that can be selected are shown in the table below:

Set value Function Description
0 No function
1 FWD Forward or reverse operation of the inverter is controlled via
2 Reverse Run (REV) the terminals.
There are two-wire and three-wire operation modes for
3 Three-wire  operation |forward and reverse rotation, when the three-wire operation
control mode, this terminal function is required to be used together,
refer to P5-08 for specific usage instructions.
4 Point-to-point  forward | Terminal tap operation control, tap operation frequency is
rotation set by P8-05, tap acceleration and deceleration time is set
5 Jogging to invert by P8-07 and P8-08.
6 Terminal UP Effective when P0-04 or P0-05 (frequency source) is set to
7 Terminal DOWN 0/1 (digitally given), the rate of increase or decrease is set
by P5-09.
8 Free parking input When this terminal function is active, the inverter blocks the
output and the motor stops freely.
9 Fault reset This terminal function allows the reset of faults, in line with
the function of the RESET key of the keypad.
When the function of this terminal is effective, the inverter
10 Run pause (in|decelerates and stops, and when the kinetic energy of this
computing) terminal is invalid, the inverter returns to the running state
before stopping.
External fault normally This termina.l function allows the input of fault signals from
11 open input extern'al'dewce's. .
When it is a valid state, the inverter reports an E.Ed fault.
12 Multi-speed terminal 1 |When the terminal function is set to 12~15, different
13 Multi-Speed Terminal 2 | multi-band frequencies are selected by changing the
14 Multi-Speed Terminal 3 |terminal status, and the specific combination of
15 Multi-Speed Terminal 4 | corresponding frequencies is shown in the attached table 1.
Acceleration and
16 g?:é‘;:ﬂ'?:%ﬁ;ﬂ Selectipn of accelera’giqn and deceleration ftimes 1 tq 4 can
Acceleration and be achieved by combining ON/OFF of terminal functions 16
L and 17, see Exhibit 2.
17 deceleration times
Select terminal 2
18 Frequency source | Switch between the two frequency sources according to the
switching setting of P0-05.
When P0-04 or P0-05 (frequency source) is set to 0/1
(digital given) and this terminal function is active, the
19 UP/DN setting clear frequency adjusted by terminal UP/DN or keypad UP/DN is
cleared to zero and the given frequency is restored to the
P0-06 setting.
If the command source is set to terminal control (P0-02=1),
20 Command source | the command source switches to keypad control when the

switched to keyboard

terminal is valid.
If the command source is set to communication control
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Set value Function Description
(P0-02=2), the command source switches to keypad control
when the terminal is valid. This terminal allows switching
between communication control and keypad control.
Accelerati d Keeps the inverter unaffected by any external signals
21 dcce eration an (except the stop command) and maintains the current
eceleration disabled
output frequency.
When the terminal is valid, PID suspends regulation and
22 PID pause the inverter keeps the current output frequency unchanged;
after the terminal is invalid, PID resumes regulation.
In the shutdown state of the PLC operation mode, this
23 PLC terminal function, when active, will clear the PLC operation
status reset X . X
phase, operation time, operation frequency, and other
information memorized at the time of shutdown.
Swing frequency When this terminal function is active, the inverter outputs at
24 functi the centre frequency and the swing frequency function is
unction suspended
suspended.
o5 Counter trigger signal|The counting pulse input port of the built-in counter is
input described in Pd-44 and Pd-45 for usage.
26 Counter zero signal|The built-in counter is cleared to zero when this terminal
input function is active.
This terminal function is used for fixed length control, the
27 Length Count Input length is calculated by pulse input, see Pd-41~Pd-43 for
usage.
8 Length reset This t(.er.minal' function clears Pd-41 (actual length) to zero
when it is active.
Torque Control When this terminal function is valid, the inverter is
29 Prohibiti prohibited from torque control and the inverter enters the
rohibition
speed control mode
PULSE Only X6 can select this function to receive the pulse signal
30 F as the frequency given, see P5-26~P5-30 for the specific
requency Input
correspondence.
31 Reserved Reserved
. : When this terminal is active, the inverter switches directly to
32 Immediate DC braking the DC braking state
33 External Fault Normally | When this terminal function is active, the inverter reports an
Closed Input E.Ed fault and stops.
The inverter does not respond to any frequency
34 Frequency Modify | modification when this terminal function is invalid;
Enable The frequency is allowed to be modified when the terminal
is valid.
35 PID action direction|When this terminal function is active, the direction of PID
reversed action is opposite to the direction set by P9-16.
36 External parking | When this terminal function is active (only when controlled
terminal 1 by the keypad), the inverter stops.
Command source | When this terminal function is valid, the command source
37 switching to | switches to communication control (valid only when P0-02
communication control |=1).
When the function of this terminal is valid, the integrator of
. PID stops regulating and keeps the current value; when the
38 PID integral pause functionp of t%is tergminal is iF;lvaIid, the integrator of PID
resumes regulating.
Frequency - source  Xiyypoh this terminal function is active, the frequency source
39 S‘i’\vlg‘r’]hes to the digitally | s\ yitches to the digital feed (P0-06).
40 z\:ﬁ&:l;]zr:icéc/ostﬁgrg?giélii When this terminal function is active, the frequency source

given

Y switches to digital feed (P0-06).
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Set value Function Description
When this terminal function is active, group A2 motor
41 Motor Selection | parameters (2nd motor parameters) are used;
Terminal When this terminal function is invalid, group P4 motor
parameters (1st motor parameters) are used.
42 Reservation
When P9-20=1 (switching PID parameters via X terminal), if
43 PID parameter [the function of this terminal is valid, parameters
switching P9-23~P9-25 will be used; if this terminal is invalid,
parameters P9-12~P9-14 will be used.
44 User-defined fault 1 When the user-defined fault 1 (fault 2) terminal function is
valid, the inverter alarms E.Cd1 (E.Cd2), and according to
i the setting of PL-14, the inverter does the corresponding
45 User-defined fault 2 fault protection action.
When this terminal function is invalid, the inverter maintains
46 Speed  control/torque |the currently set control mode, and when the terminal
control switching function is valid, the inverter switches to another control
mode.
When this terminal function is valid, the inverter decelerates
to zero speed in the shortest time, and the current during
47 Emergency stop deceleration is controlled within the current limit, which is
used for emergency stop in case of emergency.
In any control mode (panel control, terminal control,
48 External parking | communication control), this terminal can be used to
terminal 2 decelerate the inverter to stop, at which time the
deceleration time is fixed as deceleration time 4.
When this terminal function is active, the inverter first
49 igﬁtfown DC  Brake decelerates to the stopping DC braking start frequency and
then switches to the DC braking state.
When this terminal function is valid, the running time used
50 This run time is cleared | for the timing function is cleared to zero, and this function is
to zero used in conjunction with the P8-44 to P8-47 timing
functions.

When the multifunction terminal is set to 12~14 functions, different multi-band frequencies
can be selected by changing the terminal status, ON is valid for the terminal, OFF is invalid for
the terminal, and up to 16 band frequencies can be defined.

Exhibit 1 Terminal Control Multi-Segment Speed Correspondence Table

Multi-Speed | Multi-Speed | Multi-Speed | Multi-speed SresueTEy e

Terminal 4 | Terminal 3 | Terminal 2 | terminal 1
OFF OFF OFF OFF P7-00 (Multi-segment instruction 0)
OFF OFF OFF ON P7-01 (Multi-segment instruction 1)
OFF OFF ON OFF P7-02 (Multi-segment instruction 2)
OFF OFF ON ON P7-03 (Multi-segment instruction 3)
OFF ON OFF OFF P7-04 (Multi-segment instruction 4)
OFF ON OFF ON P7-05 (Multi-segment instruction 5)
OFF ON ON OFF P7-06 (Multi-segment instruction 6)
OFF ON ON ON P7-07 (Multi-segment instruction 7)
ON OFF OFF OFF P7-08 (Multi-segment instruction 8)
ON OFF OFF ON P7-09 (Multi-segment instruction 9)
ON OFF ON OFF P7-10 (Multi-segment instruction 10)
ON OFF ON ON P7-11 (Multi-segment instruction 11)
ON ON OFF OFF P7-12 (Multi-segment instruction 12)
ON ON OFF ON P7-13 (Multi-segment instruction 13)
ON ON ON OFF P7-14 (Multi-segment instruction 14)
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ON ON ON ON | P7-15 (Multi-segment instruction 15) |
In addition, the multispeed command can be used as a PID feed source or as a voltage
source in case of V/F separation.
Exhibit 2: Terminal Control Acceleration and Deceleration Time Selection Options

Acceleration and Acceleration and Acceleration or deceleration
deceleration time terminal 2 | deceleration time terminal 1 time selection

Acceleration time 1 (P0-12) /

oFF oFF Desateration time 1 (°0.19)
Acceleration time 2 (P7-16) /

OFF ON DC::e(Iaer?alt(i):n Itri?nee 2((P7-1 7))

Acceleration time 3 (P7-18) /

o oFF Desateration time 3 (o716

Acceleration time 4 (P7-20) /

ON o chfe?;?alt(i):n Itri?nee 4((P7-21))

P5-07 X-terminal filter time Range: 0.000s to 1.000s Factory value: 0.010s

Set the software filtering time of X terminal status. If the use of input terminals vulnerable to
interference and cause false action, you can increase this parameter to enhance the
anti-interference ability, the larger the filtering time, the slower the response of the X-terminal.

P5-08 Terminal Control Operation Mode |Range: 0 to 3 Factory value: 0

This parameter defines four ways of controlling the inverter operation via the external
terminal.

0: Two-wire 1:

Select X1 as the forward signal and X2 as the reverse signal, and set the terminal functions
as follows:

Function code Terminals Set value Descriptions
P5-08 Terminal command method 0 Two-wire 1
P5-00 X1 terminal function selection 1 FWD
P5-01 X2 terminal function selection 2 Reverse Run (REV)

L ) | Running
L2 k2 command kI
0 0 Stop — X1 forward running (FWD)
! k2
Reverse - . e
0 1 rotation X2 reverse running (REV)
Forward |
I 0 rotation oM
1 | I Stop

Figure 6-8 Two-wire mode 1

As shown in the above figure: under this control mode, k1 is closed, the inverter runs
forward; k2 is closed, the inverter runs reverse; k1 and k2 are closed or disconnected at the
same time, the inverter stops.

1: Two-wire 2:

Select X1 as the run enable and X2 as the direction signal, and set the function of terminal
as follows:
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Function code Terminals Set value Descriptions
P5-08 Terminal command method 1 Two-wire 2
P5-00 X1 terminal function selection 1 Run enable (computing)

) ) , Forward and reverse running
P5-01 X2 terminal function selection 2 . .
directions
q Running
Xl k2 command ki
It I Stop ¥ X1 operation enable
k2 ¥2 forward and reverse
o 1 Stop running direction
| LU | Tg;ﬂb?]rnd COM digital common end
i | Reverse
|_rotation_

Figure 6-9 Two-linear Module 2

As shown in the above figure: in this control mode, under the state of k1 closed, k2
disconnects the inverter forward, k2 closes the inverter reverse; k1 disconnects and the inverter
stops.

2: Three-wire 1:

Select X1 as the forward signal, X2 as the reverse signal, and X3 as the start/stop signal,
and set the terminal functions as follows:

Function code Terminals Set value Descriptions
P5-08 Terminal command method 2 Three-linear 1
P5-00 X1 terminal function selection 1 FWD
P5-01 X2 terminal function selection 2 Reverse Run (REV)
P5-02 X3 terminal function selection 3 Three-wire operation control
2
SB2 [ Hj:
SBI ¢ X1 forward running (FWD)
o X3 three-wire operation control

X2 reverse running (REV)
+ COM

Figure 6-10 Three-Wire Control Mode 1

As shown above:

SB1: Stop button SB2: Forward button SB3: Reverse button

In this control mode, under the closed state of SB1, press SB2 inverter forward, press SB3
inverter reverse; SB1 is disconnected, inverter stops.

SB2 and SB3 are pulse active and SB1 is level active.

3: Three-wire 2:

Select X1 as the run signal, X2 as the run direction control, and X3 as the stop signal. The
terminal functions are set as follows:

Function code Terminals Set value Descriptions
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P5-08 Terminal command method 3 3-Line 2
P5-00 X1 terminal function selection 1 Operating signal
P5-01 X2 terminal function selection 2 Running direction control
P5-02 X3 terminal function selection 3 3-wire operation control (stop signal)
v 424
SR2

© SEL
¢ X1 forward running (FWD)

K Opemation direction s=lection

SRI
0 Forward roX3
rotation K
- X2 reverse running (REV)
1 Reverse
rotation COM

Figure 6-11 Three-Wire Control Mode 2

As shown above: SB1: Stop button SB2: Run button k: Run direction selector switch.

In this control mode, when the SB1 button is closed, press the SB2 button inverter running,
k disconnect inverter forward, k close inverter reverse; when the SB1 button is disconnected,
the inverter stops.

SB1 and k are level active and SB2 is pulse active.

P5-09 Terminal UP/DN Rate  |Range: 0.01Hz/s to 65.535Hz/s Factory value: 1.00Hz/s

Used to set the rate of frequency change, i.e., the amount of frequency change per second,
when terminal UP/DN adjusts the set frequency.

When P9-13 (frequency decimal point) is 2, the value ranges from 0.001 Hz/s to 65.535
Hz/s.

When P9-13 (frequency decimal point) is 1, the value ranges from 0.01 Hz/s to 655.35
Hz/s.

Range: Single digit: Al1 curve selection 1~5
Tenth position: Al2 curve selection (1~5 as above) | Factory value:
Hundredths: Keypad potentiometer  curve|321

selection (1~5 as above)

P5-10 Al curve selection

1: Curve 1 (2 points, see P5-14 to P5-17). 2: Curve 2 (2 points, see P5-18 to P5-21).

3: Curve 3 (2 points, see P5-22 to P5-25). 4: Curve 4 (4 points, see A0-00 to A0-07).

5: Curve 5 (4 points, see A0-08 to A0-15).

This function code is used to define the corresponding curves selected by the three Als,
curves 1~3 are two-point curves and curves 4~5 are four-point curves.

P5-11 AlA1 filter time Range: 0.00s to 10.00s Factory value: 0.10s
P5-12 Al2 Filter Time Range: 0.00s to 10.00s Factory value: 0.10s
?;163 Nl FRERTEEET T Range: 0.00s to 10.00s Factory value: 0.10s
P5-14 Al curve 1 minimum input |Range: 0.00V to P5-16 Factory value: 0.00V

P5-15 Al Curve 1 Minimum Input

5 0 0 - 0
Correspondence Setting Range: -100.00%to 100.0% Factory value: 0.0%

P5-16 Al Curve 1 Maximum Input |Range: P5-14 to 10.00V Factory value: 10.00V

P5-17 Al Curve 1 Maximum Input

- 0 0 . o
Corresponding Setting Range: -100.00% to 100.0% Factory value: 100.0%

P5-11~P5-13 define the filtering time of analogue input terminals Al1, Al2 and keypad
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potentiometer, the larger the filtering time setting, the stronger the anti-interference ability, but
the slower the response. The shorter the filtering time, the faster the response becomes, but the
weaker the anti-interference ability.

For P5-14 and P5-16, if the input is a current signal, 1mA current signal corresponds to
0.5V voltage signal (20mA corresponds to 10V). When the input voltage is lower than P5-14,
the corresponding input value is determined according to the setting of P5-31; when the input
voltage is higher than P5-16, it is calculated according to the setting of P5-16.

! Comesponding set value 4 Comesponding set value
o F
max f max
f f
min ~min
- . -
Amin Amax Analog input Amin Amax  Analog input
Pmin Pmax Pulse input Prmin Prmax  Pulse input

Amn/FPmin: minimum input fmin: The setting comesponding to the minimum input

Amax/Prmin: maximum nput fmax: The setting comesponding o the maximum mput

Figure 6-12 Correspondence between analogue/pulse feed and set amount

P5-18 Al curve 2 minimum input |Range: 0.00V to P5-20 Factory value: 0.00V

P5-19 Al Curve 2 Minimum Input

5 0 0 . 0
Correspondence Setting Range: -100.00% to 100.0% Factory value: 0.0%

P5-20 Al Curve 2 Maximum Input [Range: P5-18 to 10.00V Factory value: 10.00V

P5-21 Al Curve 2 Maximum Input

- 0 o . o
Correspondence Setting Range: -100.00% to 100.0% Factory value: 100.0%

For the function and use of Curve 2, refer to the description of Curve 1.

P5-22 Al Curve 3 Minimum Input |Range: 0.00s to P5-24 Factory value: 0.00V

P5-23 Al Curve 3 Minimum Input

5 0 0 - 0
Correspondence Setting Range: -100.00% to 100.0% Factory value: 0.0%

P5-24 Al Curve 3 Maximum Input | Range: P5-22 to 10.00V Factory value: 10.00V

P5-25 Al Curve 3 Maximum Input

.- 0 0 . 0
Correspondence Setting Range: -100.00% to 100.0% Factory value: 100.0%

For the function and use of Curve 3, refer to the description of Curve 1.

P5-26 PULSE Minimum Input |Range: 0.00kHz to P5-28 Factory value: 0.00kHz

P5-27 PULSE Minimum Input

. 0, [¢) . ()
Correspondence Setting Range: -100.00 %to 100.0% Factory value: 0.0%

P5-28 PULSE Maximum Input |Range: P5-26 to 50.00kHz Factory value: 50.00kHz

P5-29 PULSE Maximum Input

.- o) 0, . o,
Gomespondsncs Setting Range: -100.00 %to 100.0% Factory value: 100.0%

P5-30 PULSE Filter Time Range: 0.00s to 10.00s Factory value: 0.10s

The pulse frequency input (X6 only) and the corresponding setting are similar to curve 1,
and the correspondence is shown in Figure 6-12.

Range: Individual: Al1 below minimum input
setting selection (0 to 1)

Ten bits: Al2 below minimum input setting
selection (0 to 1)

Hundredths: Keypad potentiometer below
minimum input setting selection (0 to 1)

P5-31 Al below
minimum input setting
selection

Factory value: 000
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When the Al input is lower than the set minimum input (P5-14/P5-18/P5-22), the
corresponding setting is selectable:
0: Corresponds to the minimum input setting (P5-15/P5-19/P5-23).
1: 0.0%.

P5-32 X1 delay time

Range: 0.0s~3600.0s

Factory value: 0.0s

P5-33 X2 delay time

Range: 0.0s~3600.0s

Factory value: 0.0s

P5-34 X3 delay time

Range: 0.0s~3600.0s

Factory value: 0.0s

P5-32~P5-34 are used to set the delayed response time of X1~X3 terminals, in which the X
terminal of the inverter delays the response for the time set by the above function code after
receiving the signal change.

6.7 Group P6 Output terminals control parameters

VL600 series inverters are equipped with 2 multifunctional analogue output terminals, 1
multifunctional digital output terminal, 2 multifunctional relay output terminals, and 1 DO
terminal as standard (high-speed pulse output mode/open collector mode selectable).

P6-00 Y2 terminal output mode selection

|Range: Oto1

|Factory value: 0

0: Pulse output (Y2-P).

1: Switching output (Y2-R).

When the Y2 terminal is used as a pulse output (Y2-P), the maximum frequency of the
output pulse is 100kHz, and the pulse output function is set by P6-06; when Y2 is used as an
open collector output (Y2-R), the function is set by P6-01.

P6-01 Y2-R Switching Output Function Selection

Range: 0 to 40 Factory value: 0

P6-02 Relay 1 output function selection (1RA-1RB-1RC)

Range: 0 to 40 Factory value: 2

P6-03 Relay 2 Output Function Selection (2RA-2RB-2RC)

Range: 0 to 40 Factory value: 0

P6-04 Y1 output function selection

Range: 0 to 40 Factory value: 1

The multifunction output terminal functions are described below:

Set value Function Description
0 No output The output terminals have no function.
ianal . .
1 Slgna§ during Inverter The signal is valid when the inverter is running.
operation
When a fault occurs in the inverter and the fault
2 Inverter fault stops, the ON signal is output.
g |Frequency level detection| e pg.o4, P6-25 for instructions.

signal 1 (FDT1)

4 Frequency arrival signal (FAR) | See P6-23 for instructions.
5 :)npvtfrratﬁgn in zero  speed An indication signal is output when the inverter
(no output at shutdown) output frequency is 0 and it is in the running state.

Before the motor overload protection is actuated,
judgement is made based on the overload
pre-warning threshold, and an ON signal is output
after the pre-warning threshold is exceeded. Refer

6 Motor overload pre-warning  |to function codes PL-00 to PL-04 for motor overload
parameter settings.
According to the motor overload warning coefficient
set by PL-04, an indication signal is output when the
output current accumulation reaches the condition.

7 Inverter overload pre-warning An indication signal is output 10s before the

overload protection of the inverter occurs.

The set count value reaches

See Pd-44 instructions for details.
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Set value

Function

Description

The specified count value

9 reaches See Pd-45 instructions for details.
When the actual length Pd-42 reaches the length
10 Length reached set by Pd-41, an indication signal is output.
After the simple PLC has completed a run cycle, it
11 PLC cycle completion outputs an indication signal (a single pulse signal
with a width of 250ms).
. . ; When the accumulated running time (Pn-01) of the
12 %;T#g"ve running  time inverter reaches the set running time (P8-49), an
indication signal is output.
When the set frequency = upper limit frequency (or
set frequency < lower limit frequency) and the output
13 Under frequency limitation frequency = upper limit frequency (or output
frequency < lower limit frequency), an indication
signal is output.
o An indication signal is output when the torque
14 Under torque limitation command is limited in the speed control mode.
When there is no fault in the inverter, the bus
15 Running readiness voltage is normal, there is no prohibited operation
signal, and the output indication signal.
When the value of analogue input Al1 is greater
16 Al1>Al2 than the input value of Al2, an indication signal is
output.
- When the output frequency reaches the upper limit
17 Upper frequency limit frequency, an indication signal is output.
C When the output frequency reaches the lower limit
18 '(:r:g%:ﬁnfj{;}osv;ﬁidL(')Tvg)L'm't frequency, an indication signal will be output, and no
P output will be made in the shutdown state.
19 Undervoltage status output Outputs an indication signal when the bus voltage
falls below the undervoltage value.
20 Communication setting Please refer to the communication protocol.
21 Reserved Reservation
22 Reserved Reservation
, When the inverter output frequency is 0, an
23 !)np:/:rrat\?i(r)n in zero  speed indi'cation sjgnal is output. '
(output at shutdown) Isrggégator signals are also output in the shutdown
. : . When the accumulated power-up time (Pn-00)
24 Cumulative power-up time reaches the value set by P8-48, an indication signal
reaches .
is output.
Frequency level detection . .
25 signal 2 (FDT2) See P6-26, P6-27 for instructions.
26 Frequency arrival signal 1 See P8-37, P8-38 for instructions.
27 Frequency arrival signal 2 See P8-39, P8-40 for instructions.
28 Current arrival signal 1 See P8-50, P8-51 for instructions.
29 Current arrival signal 2 See P8-52, P8-53 for instructions.
When the timing function selection (P8-44) is valid,
. . the inverter outputs an indication signal after the
30 Timed Arrival Output . ! :
current running time of the inverter reaches the
timing time set by P8-45.
When the value of analogue input Al1 is greater
. than the upper limit of Al1 input protection (P8-42) or
31 Al input overrun less than the lower limit of Al1 input protection
(P8-41), an indication signal is output.
32 Load loss signal Outputs an indication signal when the inverter is in

the off-load state.
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Set value

Function

Description

33

Running in reverse rotation

Output indication signal when the inverter is in
reverse operation

34 Zero current state See P8-30, P8-31 for instructions.
When the inverter module heat sink temperature
35 Module temperature reaches |(Pn-03) reaches the set module temperature arrival
value (P8-34), an indication signal is output.
36 Software current overrun See P8-32, P8-33 for instructions.
Frequency Lower Limit Limit When the outpyt freqyency reaches the lower limit
37 (output at shutdown) frequency, an indication signal is output, and the
output is output in the shutdown state.
When a fault occurs in the inverter, or when the
38 Alarm signal output protective action for that fault is set to continue
operation, an alarm signal is output.
When the motor temperature reaches the motor
39 Motor over-temperature alarm |overheating pre-alarm threshold (PL-23), an
indication signal is output.
The inverter outputs an indication signal when the
40 This run time arrives current start running time reaches the set value of

P8-47.

P6-06 Y2-P Pulse output function selection

Range: 0 to 16 Factory value: 0

P6-07 AO1 terminal function selection

Range: 0 to 16 Factory value: 0

P6-08 AO2 terminal function selection

Range: 0 to 16 Factory value: 1

The maximum frequency of Y2-P pulse

output can be set by P6-09. the range of pulse

frequency output from Y2-P terminal is 0.01kHz ~P6-09 (maximum frequency of Y2-P output),
and P6-09 can be set from 0.01 to 100.00kHz.

The analogue outputs AO1 and AO2 have an output range of OV to 10V or OmA to 20mA.
The ranges of the pulse outputs or analogue outputs are shown in the table below in relation to
the calibration of the corresponding functions:

Set value Function Indication range
0 Operating frequency 0 to maximum output frequency
1 Set frequency 0 to maximum output frequency
2 Output current 0~2 times rated motor current
3 Output torque 0~2 times rated motor torque
4 Output power 0 to 2 times the rated power of the motor
5 Output voltage 0 to 1.2 times the rated voltage of the inverter
6 PULSE Pulse Input 0.01kHz to 100.00kHz
7 Al1 0V to 10V
8 Al2 0V to 10V (or 0 to 20mA)
9 Keyboard potentiometers |0V to 10V
10 Length 0 to maximum set length
1" Count value 0 to maximum count value
12 Communication setting 0.0% to 100.0%
13 Motor speed O~Rotational speed corresponding to maximum output
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Set value Function Indication range
frequency
14 Output current 0.0A~1000.0A
15 Output voltage 0.0vV~1000.0V

P6-09 Y2-P Output

Maximum
Frequency (DO as Pulse Output)

Range: 0.01kHz to 100.00kHz

Factory value: 50.00kHz

This function code is used to set the maximum frequency value of the output pulse when
the DO terminal is selected as a pulse output.

P6-10 AO1 zero bias factor

Range: -100.0% to +100.0%

Factory value: 0.0%

P6-11 AO1 Gain

Range: -10.00 to +10.00

Factory value: 1.00

P6-12 AO2 zero bias factor

Range: -100.0% to +100.0%

Factory value: 0.0%

P6-13 AO2 gain

Range: -10.00 to +10.00

Factory value: 1.00

The output zero drift and proportional error of AO1 and AO2 can be corrected by setting the
appropriate zero bias and gain through P6-10~P6-13.

If the zero bias is represented by b, the gain is represented by k, the actual output is
represented by y, and the standard output is represented by x, then the actual outputis: y = kx +
b. The factory value of the zero bias coefficient is 0.0%, and the factory value of the gain is 1.00,
and at this time, the AO is the standard output, that is, the AO output of 0~10V (or 0~20mA)
corresponds to the "0~Maximum Indication Range"

For example, if the AO function selects "Operating Frequency", and you want to output 2V
when the frequency is 0, and 6V when the frequency is the maximum frequency, then the gain
shall be set to 0.40, and the zero bias shall be set to "20%".

P6-17 Y2-R Output Delay Time

(Open Collector Output) RElgs L=

Factory value: 0.0s

P6-18 Relay 1 output delay time Range: 0.0s~3600.0s Factory value: 0.0s

P6-19 Relay 2 Output Delay Time [Range: 0.0s~3600.0s Factory value: 0.0s

Factory value: 0.0s

P6-20 Y1 Output Delay Time Range: 0.0s~3600.0s

P6-17 to P6-20 are used to set the delay time for Y2-R, Relay 1, Relay 2, and Y1, from
when the state is changed to when the actual output produces a change.

Scope:

Ones digit: Y2-R active state selection (0 to 1)

Tens digit: Relay 1 active state setting (0 to 1)
Hundred digits: Relay 2 terminal active state setting (0
to1)

Thousand bits: Y1 terminal valid state setting (0 to 1)
10,000 digits: reserved

P6-22 Output Terminal
Effective state selection

Factory value:
00000

P6-22 is used to set the output positive and negative logic of output terminals Y2-R, Relay
1, Relay 2 and Y1.

0: Positive logic, output terminals and the corresponding common terminal are connected
and valid, disconnected and invalid;

1: Inverse logic, the output terminals and the corresponding common terminals are invalidly
connected and validly disconnected.
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P6-23 Frequency Arrival |Range: 0.00 to 100% of maximum
Detection Width frequency

This parameter is an additional definition of function No. 4 in P6-01~P6-04. As shown in Fig.
6-13, When the inverter output frequency is within the positive and negative detection width of
the set frequency, an indication signal is output.

Factory value: 2.0%

Output A
frequency Hz
L) :
Set frequency ; Di?dc&m
I
Time
Frequency A 0N i
arrival detection . il |
Time
-

Figure 6-13 Frequency Arrival Detection Amplitude Schematic

P6-24 FDT1 level Range: 0.00Hz to maximum frequency |Factory value: 50.00Hz

P6-25 FDT1 hysteresis |Range: 0.0% to 100.0% (FDT1 level) Factory value: 5.0%

P6-24~P6-25 are additional definitions of function No. 3 in P6-01~P6-04, as shown in
Figure 6-14, which outputs an indication signal when the output frequency exceeds the FDT1
level (P6-24) until the output frequency drops below (P6-24-P6-24*P6-25) and stops the
output.P6-25 is the hysteresis frequency relative to the FDT1 level (P6-24) as a percentage.

Output frequency #

PE-24 FDT1 level | 1 l Lag frequency
-------- --1; —Ph-24 «Ps-25

1 Time
FOT1 output A . 0N
(Y1, relay) ‘
Time
-

Figure 6-14 Schematic of FDT frequency detection

P6-26 FDT2 level Range: 0.00Hz to maximum frequency Factory value: 50.00Hz

P6-27 FDT2 lag Range: 0.0% to 100.0% (FDT2 level) Factory value: 5.0%

The FDT2 function is exactly the same as the FDT1 function, please refer to the related
description of P6-24 and P6-25 (FDT1).

6.8 Group P7 Multi-segment instruction parameters
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The VL600's multi-segment command has a richer utility than the usual multi-segment
speeds. In addition to realizing the multi-segment speed function, it can also be used as a
voltage source for VF separation and as a source for the process PID feed.

P7-00 Multi-segment instruction 0 Range: -100.0% to 100.0% |Factory value: 0.0%
P7-01 Multi-segment instruction 1 Range: -100.0% to 100.0% |Factory value: 0.0%
P7-02 Multi-segment instruction 2 Range: -100.0% to 100.0% |Factory value: 0.0%
P7-03 Multi-segment instruction 3 Range: -100.0% to 100.0% |Factory value: 0.0%
P7-04 Multi-Segment Instruction 4 |Range: -100.0% to 100.0% |Factory value: 0.0%
P7-05 Multi-Segment Instruction 5 |Range: -100.0% to 100.0% |Factory value: 0.0%
P7-06 Multi-Segment Instruction 6 |Range: -100.0% to 100.0% |Factory value: 0.0%
P7-07 Multi-segment instruction 7 Range: -100.0% to 100.0% |Factory value: 0.0%
P7-08 Multi-segment instruction 8 Range: -100.0% to 100.0% |Factory value: 0.0%
P7-09 Multi-segment instruction 9 Range: -100.0% to 100.0% |Factory value: 0.0%
P7-10 Multi-segment instruction 10 | Range: -100.0% to 100.0% |Factory value: 0.0%
P7-11 Multi-segment instruction 11 | Range: -100.0% to 100.0% |Factory value: 0.0%
P7-12 Multi-segment instruction 12 | Range: -100.0% to 100.0% |Factory value: 0.0%
P7-13 Multi-segment instruction 13 | Range: -100.0% to 100.0% |Factory value: 0.0%
P7-14 Multi-Segment Instruction 14 |Range: -100.0% to 100.0% |Factory value: 0.0%
P7-15 Multi-segment instruction 15 |Range: -100.0% to 100.0% |Factory value: 0.0%

The multispeed command can be used

group.

as a frequency source, a voltage source for VF
separation, and a setting source for process PID. When used as a frequency source, it is
switched and selected according to the state of the multifunction terminal; when used as a VF
separated voltage source, it is a percentage relative to the rated voltage of the motor, which is
equivalent to the percentage between the set frequency and the maximum frequency of the P7

P7-16 Acceleration time 2 |Range: 0.0s~6500.0s |[Factory value: determined based on model

P7-17 Deceleration time 2 |Range: 0.0s~6500.0s [Factory value: determined based on model

P7-18 Acceleration time 3 |Range: 0.0s~6500.0s [Factory value: determined based on model

P7-19 Deceleration time 3 |Range: 0.0s~6500.0s [Factory value: determined based on model

P7-20 Acceleration time 4 |Range: 0.0s~6500.0s [Factory value: determined based on model

P7-21 Deceleration time 4 |Range: 0.0s~6500.0s [Factory value: determined based on model

The inverter provides a total of 4 groups of acceleration and deceleration times,
P0-08/P0-09 and P7-16~P7-21, which can be switched through the multi-function terminals,
see function 16/17 of P5-00~P5-06.

6.9 Group P8 Enhanced functional parameters

P8-00 Digital Set Frequency Shutdown Memory Selection |Range: 0to 1 |Factory value: 0

0: No memory.

1: Memory.

This function is valid only when the frequency source is set digitally (P0-04=0~1).

No memory: means that after the inverter stops, the frequency setting frequency value is
restored to the value of P0-06.

Memory: After the inverter stops, the frequency setting value is the final modified value
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(modified by keypad A, ¥ keys or terminal UP, DOWN).

P8-01 Forward and reverse dead time |Range: 0.00s~3000.0s Factory value: 0.0s

The transition time for the inverter to zero output frequency during forward and reverse
switching is shown in the figure below.

Qutput

Wepuency -tz Forwrard rotation

: Time
i
]

C

:-' Reverse rotatian
Dead time

Figure 6-18 Forward and reverse dead time diagram

P8-02 Carrier frequency | Range: 0.5kHz to 16.0kHz | Factory value: determined based on model

By adjusting the carrier frequency can reduce the motor noise, avoid the resonance point
of the mechanical system, reduce the leakage current of the line to ground and reduce the
interference generated by the inverter.

When the carrier frequency is low, the high harmonic component of the output current
increases, the motor loss increases and the motor temperature rise increases. When the carrier
frequency is higher, the motor loss decreases, the motor temperature rise decreases, but the
inverter loss increases, the inverter temperature rise increases, and the interference increases.

This function adjusts the carrier frequency of the inverter. By adjusting the carrier frequency,
it can reduce the noise of the motor, avoid the resonance point of the mechanical system,
reduce the leakage current of the line to the ground and reduce the interference generated by
the inverter.

When the carrier frequency is low, the high harmonic component of the output current
increases, the motor loss increases and the motor temperature rise increases. When the carrier
frequency is higher, the motor loss decreases, the motor temperature rise decreases, but the
inverter loss increases, the inverter temperature rise increases, and the interference increases.

Adjusting the carrier frequency has an effect on the following performance:

Carrier frequency Low — High
Motor noise Large — Small
Motor temperature rise High — Low
Temperature rise of frequency converter Low — High

Leakage current

Small — Large

Radiation interference with the outside world

Small — Large

Output current waveform

Poor — good

P8-03 Carrier frequency auto tuning

Range: 0~1

Factory value: 0

Individual: Adjustment of carrier frequency according to temperature

0: No action.
1: Action.

Tenth position: Adjust the carrier frequency according to the frequency
0: Automatically adjusted according to frequency.

1: Carrier Forcing.
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P8-04 Start-up protection selection Range: 0 to 1 Factory value: 0

0: not protected

1: protected

This parameter relates to the safety protection function of the inverter.

No protection: the run command is valid at the moment of power-on of the inverter, and the
inverter responds to the run command immediately;

Protection: When the inverter is powered on (or after fault reset) the run command is valid,
the inverter does not respond to the run command, and the inverter responds only after the run
command is revoked and valid again. The inverter responds only after the run command is valid
again.

P8-04 is set to 1 to prevent danger caused by the motor responding to a run command at
power-up or during a fault reset.

P8- F f inti : i
8-05 Frequency of pointing|Range: 0.00Hz to maximum Factory value: 2.00Hz

operation frequency

P8-06 Terminal Jogging Priority |Range: 0~1 Factory value: 0
0: Invalid.
1: Valid.

When P8-06 is set to 1, terminal pointing has the highest priority, and if the terminal
pointing command is valid during operation, the inverter switches to the terminal pointing
operation state.

P8-07 Punctual acceleration time |Range: 0.0s~6500.0s Factory value: 20.0s

P8-08 Jogging Deceleration Time |Range: 0.0s~6500.0s Factory value: 20.0s

P8-07 and P8-08 are the acceleration and deceleration times used for pointing operation.
The start method for pointing operation is fixed as direct start and the stop method is fixed as
deceleration stop.

P8-09 Jump Frequency 1 Range: 0.00Hz to maximum frequency |Factory value: 0.00Hz

P8-10 Jump Frequency 2 Range: 0.00Hz to maximum frequency |Factory value: 0.00Hz

P8-11 Jump Frequency

Amplitude Range: 0.00Hz to maximum frequency |Factory value: 0.00Hz

In order to avoid the mechanical resonance point, by setting the jump frequency and
amplitude, when the set frequency of the inverter falls into the jump frequency interval, it will be
automatically adjusted to the upper limit or lower limit of the jump interval, and more than two
jump intervals can be defined, and the working principle of the jump frequency is shown in the
following figure.
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frequency Hz
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23 _Jump frequency amplitude
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-Jurn|:: frequency amplitude

Time

Figure 6-19 Schematic diagram of jump frequency and amplitude

Note: If only one hopping point is used, both hopping frequencies must be set to the
same.

P8-12 Is the jump frequency valid

during acceleration and deceleration? Range: 0 to 1 Factory value: 0

0: Invalid.

1: Valid.

P8-12 is used to set whether the jump frequency is valid during acceleration and
deceleration.

When set to valid, the actual operating frequency jumps over the set jump frequency
boundary when running into the jump frequency range, as shown in the figure below.

Dutput
frpquef:y Hz '.'

I Jump freguency ampitude
Jump frequency 2 |

I JUmp fregquency ampdiude

Jump frequency ampliuds
Jump frequency 1 | ] E EE

Jump frequency amplituds

Figure 6-20 Effective diagram of jump frequency during acceleration and deceleration

P8-13 Frequency command resolution |Range: 1 to 2 Factory value: 2

1: 0.1 Hz

2: 0.01Hz

0.1Hz: the frequency is 1 decimal, the maximum output frequency is 3200Hz;

0.01Hz: the frequency is 2 decimal places, the maximum output frequency is 320Hz;

Note: When this function code is modified, the decimal point of all frequency-related
function codes will change, and the actual frequency value will also change.

Scope:

P8-14 X terminal|Bit: X1 terminal valid state selection (0 to 1)

active mode selection | Ten bits: X2 terminal valid state selection (0 to 1)

1 Hundred digits: X3 terminal valid state selection (0 to 1)
Thousand bits: X4 terminal valid state selection (0 to 1)

Factory value:
00000
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10,000 bits: X5 terminal valid state selection (0 to 1)

Scope:

I e Position: X6 terminal valid state selection (0 to 1)

Factory value:

active state selection 2 00000
Tenth place: reserved
0: X terminal is valid when shorted to common, invalid when disconnected.
1: X terminal is invalid when shorted to common, valid when disconnected.
Scope:
Bit: Operation panel command binding frequency
P8-16 Command | channel selection 0~9
Channel and Frequency | Tens digit: terminal command binding frequency | Factory value: 000
Channel Binding channel seleciton 0~9
Hundreds digit: communication command binding
frequency channel seleciton 0~9

Bit: Operator panel command binding frequency channel selection.

: No bundles.

: Digitally set frequency source.

JAI.

JAl2.

: Keyboard potentiometer.

: PULSE pulse setting (X6).

: Multi-segment instructions.

: Simple PLC.

: PID.

: Communication given.

Ten bits: terminal command binding frequency channel selection (0 to 9, same bit).
Hundred bits: communication command binding frequency channel selection (0 to 9, same

© 00N O WN =20

bit).
Synchronous switching between the bound command channel and the frequency given
channel can be achieved via P0-02 (operation command channel selection) or the X terminal.

P8-17 Frequency point for switching
between acceleration time 1 and
acceleration time 2

Range: 0.00Hz to

) Factory value: 0.00Hz
maximum frequency

P8-18 Deceleration Time 1 and Deceleration | Range: 0.00Hz to

Fact lue: 0.00H
Time 2 Switching Frequency Points maximum frequency LIy ElLE z

By setting P8-17 and P8-18 switching frequency points, the inverter adopts different
acceleration and deceleration times in different output frequency bands to meet the process
requirements.

During acceleration, acceleration time 2 is selected if the running frequency is less than
P8-17, and acceleration time 1 is selected if the running frequency is greater than P8-17; during
deceleration, deceleration time 1 is selected if the running frequency is greater than P8-18, and
deceleration time 2 is selected if the running frequency is less than P8-18, as shown in the
figure below.

This function is invalid when the acceleration and deceleration time is selected as valid for
the X terminal (functions 16 and 17 of the multi-function terminal).
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Figure 6-21 Acceleration and deceleration time switching diagram

P8-19 Acceleration and deceleration time reference frequency [Range: 0 to 2 |Factory value: 0

0: Maximum frequency (P0-13).

1: Set the frequency.

2: 100Hz.

With the reference frequency set by P8-20, the change time of the output frequency from
OHz to this reference frequency is the acceleration and deceleration time.

P8-20 Run-time frequency command UP/DN reference |Range: 0 to 1 Factory value: O

0: Running frequency, when keypad A, V¥ key or terminal UP/DN.
1: Setting frequency, keypad A, ¥ key or terminal UP/DN when the set frequency is used.

P8-21 Setting frequency below

lower limit frequency operation|Range: 0 to 2 Factory value: 0
mode

0: Operate at the lower frequency limit.

1: shutdown

2: Zero speed operation.

P8-22 Fan control Range: 0 to 1 Factory value: 0

0: Automatic control.
The inverter's fan runs all the time in the running state, and in the stopping state it selects
stopping or running depending on the temperature of the heat sink.
1: The fan runs all the time when power is applied.

P8-23 Acceleration and deceleration time units Range: 0 to 2s Factory value:1

0: 1 second.
1: 0.1 seconds.
2: 0.01 seconds.

P8-24 Droop frequency Range: 0.00Hz to 10.00Hz Factory value: 0.00Hz

When multiple inverters drive the same load, this parameter realizes equal sharing of load
among inverters.

When a certain inverter is heavily loaded, the output frequency is automatically reduced
according to the parameters set in this function to unload part of the load. When debugging, the
value can be adjusted gradually from small to large.

Range: Dormant frequency

(P8-28) to maximum frequency FEGEITAEIER G2

P8-26 Wake-up frequency
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(P0-13)

P8-27 Wake-up delay time Range: 0.0s~6500.0s Factory value: 0.0s

Range: 0.00Hz to wake-up

P8-28 Sleep frequency frequency (P8-26)

Factory value: 0.00Hz

P8-29 Sleep delay time Range: 0.0s~6500.0s Factory value: 0.0s

During the operation of the inverter, when the set frequency is less than or equal to the
P8-28 hibernation frequency and lasts for the P8-29 delay time, it enters the hibernation state
and stops automatically.

If the inverter is in hibernation state and the current run command is valid, when the set
frequency is greater than or equal to the P8-26 wake-up frequency and lasts for P8-27 delay
time, the inverter resumes operation.

In general, please set the wake-up frequency greater than or equal to the hibernation
frequency. Setting both the wake-up frequency and the hibernation frequency to 0.00Hz
invalidates the hibernation and wake-up functions.

When the hibernation function is enabled, if the frequency source uses PID, you must
select the PID stop-time operation (P9-11=1).

Range: 0.0% to 300.0% (rated

P8-30 Zero Current Detection Level
motor current)

Factory value: 5.0%

P8-31 Zero Current Detection Delay

Time Range: 0.00s to 600.00s Factory value: 0.10s

If the output current of the inverter is less than or equal to the zero-current detection level
(P8-30) and continues to exceed the zero-current detection delay time (P8-31), the inverter
multifunction terminal outputs an indication signal (Output terminal 34 function). The principle of

zero current detection is shown below.
Output current

Zero current
detection level H==========- i

PR30 Tive

Zero current
detection signal

| Time
b
Current detection delay ime P8-31

Figure 6-22 Schematic diagram of zero current detection

Range: 0.0% to 300.0% (rated

P8-32 Output current overrun
motor current)

Factory value: 200.0%

0.0% (non-detectable).
0.1% to 300.0% (motor rated current).

P8-33 Output current overrun

detection delay time Range: 0.00s to 600.00s Factory value: 0.00s

When the output current of the inverter is greater than or equal to the overrun value (P8-32)
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and continues to exceed the overrun detection delay time (P8-33), the inverter multifunction
terminal outputs an indication signal (Output Terminal No. 36 function) as shown below.

Cutput current

Cutput current over-limit

value PE-32

Cutput current over-limit

detection signal

= Time

1%

|
|
I
I
|
|
I
|
|
|
I
|
1

[ I &= Time

|
> e

Crelay fime for cutput current over-limit detection PE-33

Figure 6-23 Schematic diagram of output current overrun detection

P8-34 Module Temperature Arrival

Range: 0.00V to 110°C

Factory value: 75°C

When the temperature of the inverter module heat sink reaches this temperature (P8-34),
the inverter multifunction terminal outputs an indication signal (output terminal 35 function).

P8-35 Over-voltage point setting

Range: 200.0V to 2000.0V

Factory value: determined

based on model

As shown in the table below, the factory value of the overvoltage point of the inverter for
each voltage level, when the set value is higher than the factory value, the factory value shall

prevail:
Voltage level Factory value of over-voltage point
Single-phase 220V 400.0V
Three-phase 220V 400.0V
Three-phase 380V 810.0V
Factory value: determined

P8-36 Under-voltage point setting

Range: 200.0V to 2000.0V

based on model

This parameter is used to set the undervoltage value of the bus voltage as shown in the

table below:
Vitage level Udervoltage point

Single-phase 220V 200V

Three-phase 220V 200V

Three-phase 380V 350V
P8-37 Arbitrary arrival frequency |Range: 0.00Hz to  maximum _
detection value 1 frequency Factory value: 50.00Hz
P8-38 Arbitrary arrival frequency |Range: 0.0% to 100.0% (maximum _
detection amplitude 1 frequency) Factory value: 0.0%
P8-39 Arbitrary arrival frequency |Range: 0.00Hz to maximum _
detection value 2 frequency Factory value: 50.00Hz
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P8-40 Arbitrary Arrival Frequency |Range: 0.0% to 100.0% (maximum

. o)
Detection Amplitude 2 frequency) e vElnes G0

P8-37~P8-39 correspond to the function of multi-function output terminals No. 26 and 27,
which output an indication signal when the output frequency is located within the detection
range of any arrival frequency, as shown in the figure below.

Operating frequency
3

| H } Frequency
Any arrival frequency -——— JI —————————— IS Wttt 5 d&: ction width
requency
| 1 t i
e s o -, W———. detection width

= Time

Any arrwal frequency | - -
detection signal Y1 orrefay  OFF {F1 (F]

Figure 6-24 Schematic of arbitrary arrival frequency detection

P8-41 Al1 input voltage

i o Range: 0.00V to P8-42 Factory value: 3.10V
protection value lower limit

P8-42 Al1 input voltage

) o Range: P8-41 to 10.00V Factory value: 6.80V
protection value upper limit

P8-41~P8-42 correspond to the function of multifunctional output terminal 31, which
outputs an indication signal when the output analogue voltage value of Al1 exceeds the range
set by P8-41 and P8-42.

P8-43 PWM Modulation Method |Range: 0 to 1 Factory value: 0

0: Asynchronous modulation, the carrier frequency does not vary with the output frequency.
1: Synchronous modulation, where the carrier frequency varies with the output frequency,

is generally used when the output frequency is high to improve the quality of the output voltage.
This parameter is only valid under V/F control.

P8-44 Timing Function Selection |Range: 0 to 1 Factory value: 0

0: Invalid.

1: Valid.

P8-44~P8-46 Timing parameters correspond to the function of multi-function output
terminal 30.

When the timer function is effective, the inverter starts timing, and when it reaches the time
set by P8-45, it stops automatically, and the multi-function terminal outputs an indication signal.

P8-45 Timed Run Time Selection |Range: 0to 3 Factory value: 0

0: P8-46 Settings.

1: Al1.

2: Al2.

3: Keyboard potentiometer.

100% of the analogue input corresponds to the time set by P8-46.
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P8-46 Timed Runtime

Range: 0.0Min~6500.0Min

Factory value: 0.0Min

The timed remaining running time can be viewed with d0-20, and the timed time is cleared

to zero when shutdown occurs.

P8-47 Arrival time for this run

Range: 0.0Min~6500.0Min

Factory value: 0.0Min

This parameter corresponds to the function of multifunction output terminal No. 40, which
outputs an indication signal when the running time of this start-up reaches the set value of

P8-47.

P8-48 Setting the cumulative power-up arrival time

Range: 0h~65000h

Factory value: Oh

This parameter corresponds to the function of multifunction output terminal 24, which
outputs an indication signal when the accumulated power-up time (Pn-00) reaches the set value

of P8-48.

P8-49 Setting the cumulative running arrival time

Range: 0h~65000h

Factory value: Oh

This parameter corresponds to the function of multifunction output terminal No. 12, which
outputs an indication signal when the accumulated running time (Pn-01) reaches the set value

of P8-49.

P8-50 Arbitrary arrival current 1

Range: 0.0% to 300.0% (rated
motor current)

Factory value: 100.0%

P8-51 Arbitrary arrival current 1 width

Range: 0.0% to 300.0% (rated
motor current)

Factory value: 0.0%

P8-52 Arbitrary arrival current 2

Range: 0.0% to 300.0% (rated
motor current)

Factory value: 100.0%

P8-53 Arbitrary arrival current 2 width

Range: 0.0% to 300.0% (rated
motor current)

Factory value: 0.0%

P8-50~P8-53 corresponds to the function of multi-function output terminals No. 28 and 29,
which outputs an indication signal when the output current is located in any arrival current

detection range, as shown in the figure below.

Qutput current &

Any armival current

Ay arrival current detection .
signal 1 or relay OFF

{

I

IR

IR

Figure 6-25 Schematic diagram of arbitrary arrival current detection

P8-56 Motor Tone Adjustment

Range: 0 to 10

Factory value: 0

0: No motor tone adjustment.
1~10: The motor tone adjusts the depth.
Adjust this parameter to change the pitch of the motor when it is running.
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P8-57 Fast Current Limit Function Range: 0 to 1 Factory value: 1

0: Not enabled.

1: Enable.

The fast current limiting function can minimize overcurrent faults in the inverter, if it is in the
fast current limiting state for a long time, the inverter reports E.CLo current limiting fault and
stops.

P8-61 Brake unit operating voltage | Range: 200.0~2000.0V | Factory value: power determination

This function code is valid only for models with built-in braking unit. The brake unit operates
when the inverter bus voltage reaches this value.

Voltage level (AC) Power range P8-61 Default Value (DC)
Single/three-phase 220V | 4.0KW and below 360.0V
Three-phase 380V 0.75KW~630KW 700.0V
P8-62 AVR Functions Range: 0 to 1 Factory value: 1

0: Invalid throughout.

1: Invalid only for deceleration.

2: Valid for whole process.

AVR is Automatic Voltage Regulation, in which the inverter is automatically adjusted
according to the bus voltage to keep the actual output voltage constant.

P8-63 Auxiliary Function Selection |[Range: 0 to 1111H Factory value: 0001H

Bit: Whether the undervoltage fault is automatically reset.
0: No automatic reset;
1: Automatic reset.
Tens digit: Reservations. Hundreds digit: Reservations. Thousands digit: Reservations.

P8-66 Motor Temperature Sensor Type Range: 0 to 2 Factory value: 0

0: No temperature sensor.
1: PT100.
2: PT1000.

P8-67 Motor Overheating Protection Thresholds |Range: 0°C~200°C |Factory value: 110°C

P8-68 Motor overheating warning value Range: 0°C~200°C |Factory value: 90°C

When the temperature detection value is greater than the protection value set by PL-67,
the inverter reports an over-temperature fault and handles it according to the fault protection
action selection.

When the temperature detection value is greater than the PL-68 motor overheating
warning value, the inverter multi-function output terminal outputs an indication signal.

A special expansion card is required to collect the motor temperature signal, and this card
is optional.

6.10 Group P9 Process control PID function

PID control is a common method used for process control, through the controlled amount
of the feedback signal and the target signal deviation amount of proportional, integral,
differential operation, to adjust the output frequency of the inverter, constituting a negative
feedback system, so that the controlled amount of stability in the target value. Applicable to flow
control, pressure control and temperature control and other process control occasions, the
control principle block diagram is as follows:
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Figure 6-15 Process PID Schematic Block Diagram

P9-00 PID source Range: 0~6 Factory value: 0

: P9-05 Settings.

<Al

- Al2.

: Keyboard potentiometer.
: PULSE Pulse (X6).

: Communication.

: Multi-speed command.

OORWN 2O

P9-01 PID Feedback Source |Range: 0to 8 Factory value: 0

JAlT.
DAI2.
: Keyboard potentiometer.
D AlM-Al2.
: PULSE Pulse (X6).
: Communication.
CAIT+AI2.
: MAX (JAI1], |AI2]).
S MIN(JAI1], |AI2]).
Both the amount of feed and feedback for the process PID are relative values with a range
of 0.0% to 100.0%.

0 N OOk, WN =~ O

P9-02 PID given change time |Range: 0.00s to 650.00s Factory value: 0.00s

PID given change time, refers to the time required for the PID given value to change from
0.0% to 100.0%, by setting the P9-02 change time, you can make the PID given amount
change gradually, preventing the sudden change of the PID output to cause impact.

P9-03 PID Feedback Filter Time |Range: 0.00s~60.00s Factory value: 0.00s

PID feedback signal is often superimposed on a certain interference, by setting the P9-03
filtering time, the feedback signal filtering, the longer the filtering time, the stronger the
anti-jamming ability, but the response slows down; the shorter the filtering time, the faster the
response, but the anti-jamming ability becomes weak.

P9-04 PID Feedback Range for PID Setting |Range: 0 to 65535 Factory value: 1000

P9-04 is used to set the display values corresponding to d0-15 and d0-16 when the give or
feedback is 100%. If P9-04 is set to 1000, d0-17 will be displayed as 1000 when the PID is
given as 100%. this parameter only affects the display values of d0-15 and d0-16, and has no
effect on the actual PID output.

P9-05 PID Value Setting Range: 0.0% to 100.0% Factory value: 50.0%

When P9-00 is set to 0, the PID given value is set via P9-05.

P9-06 PID Inversion CutofflRange: 0.00 to  maximum

Factory value: 0.00Hz
Frequency frequency
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P9-06 is used to set the maximum inversion frequency allowed when the PID output is
negative.

P9-07 PID Differential Limiting |Range: 0.00% to 100.00% Factory value: 0.10%

Some occasions when using differential regulation, too large differential output value may
cause system oscillation, by setting P9-07 differential limit, you can control the range of
differential output.

P9-08 PID Output Filter Time |Range: 0.00s~60.00s Factory value: 0.00s

P9-08 is used to set the filtering time of the PID output, the larger the setting, the slower the
PID output changes and the slower the dynamic response.

P9-09 Maximum value of deviation

. 0, 0, . o)
bstween two PID cuiputs Range: 0.0% to 100.0% Factory value: 1.00%

P9-10 Minimum deviation between

. 0, () . o
e I et Range: 0.0% to 100.0% Factory value: 1.00%

The difference between the two PID regulation output values is limited to a value not
greater than P9-09 when the difference is positive and not less than (-P9-10) when the
difference is negative, i.e., the difference between the two PID outputs before and after is
limited to (-P9-10~P9-09).

P9-11 PID stopping operation |Range: 0~1 Factory value: 0

0: The shutdown is not calculated.
1: Downtime arithmetic.

P9-12 Proportional Gain Kp1 |Range: 0.0 to 100.0 Factory value: 20.0
P9-13 Integral time Ti1 Range: 0.01s~10.00s Factory value: 2.00s
P9-14 Differential time Td1 Range: 0.00 to 10.000 Factory value: 0.000s

The process PID has two groups of proportional, integral, and differential parameters that
can be switched by the conditions set in P9-20, with P9-12~P9-14 as the first group and
P9-23~P9-25 as the second group.

Proportional gain Kp: Increasing the proportional gain can speed up the dynamic response
of the system, but too large is likely to cause system oscillation.

Integration time Ti: Reducing the integration time can speed up the dynamic response of
the system, but the system is easy to oscillate if it is too small.

Differential Time Td: The longer the differential time, the greater the amount of differential
adjustment. Differential time means that when the feedback quantity changes by 100.0%in that
time, the adjustment of the differential regulator is the maximum frequency.

P9-15 PID Deviation Limit Range: 0.0% to 100.0% Factory value: 0.01%

In order to balance control accuracy and stability, the deviation limit is appropriately set so
that closed-loop regulation is stopped and stable output is maintained when the deviation
amounts of the given and feedback are within the deviation limit, and closed-loop regulation
continues when the deviation exceeds the deviation limit.

P9-16 Direction of PID action [Range: 0 to 1 Factory value: 0

0: Positive polarity: the frequency increases when the given value is larger than the
feedback value.

1: Reverse polarity: the frequency decreases when the given value is larger than the
feedback value.

P9-17 PID Integral Properties |Range: 0~11 Factory value: 00
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Tens digit| Ones digit

Integral separation
0: Invalid
1: Effective

‘Whether stop integrating or not
after outputting to the limit value

0: Continue to integrate
1: Stop integrating

Individuals: Separation of Points

0: Invalid, no separation of points;

1: Valid, when Multi-function terminal X Integral pause (function 22) is valid, the PID
integral stops the calculation.

Tenth position: whether to stop integrating after the output reaches the limit value

0: Continued credit: Continued credit when the frequency reaches the upper or lower limit;

1: Stop the points, when the frequency reaches the upper or lower limit.

P9-18 Preset Frequency Range: 0.0% to 100.0% Factory value: 0.0%

P9-19 Preset Frequency Hold Time |Range: 0.00s to 650.00s Factory value: 0.00s

After the closed-loop control is started, first run P9-19 at the P9-18 preset frequency for a
period of time, and then run according to the closed-loop output frequency, and the proper
setting can make the closed-loop system enter the steady state quickly to avoid overshooting.

Output frequency ‘.

PID imifial value P2-18

Time

|
|
|
|
- "

PID initial value holding time PE-18

Figure 6-16 Schematic diagram of PID initial value function

P9-20 PID parameter switching conditions |Range: 0 to 2 Factory value: 0

0: No switching.

1: Switching via the X terminal.

2: Automatic switching according to deviation.

Switching via multifunction X terminal: The multifunction terminal function is set to 43 (PID
parameter switching terminal), and parameter group 1 (P9-12 to P9-14) is selected when the
terminal function is invalid, and parameter group 2 (P9-23 to P9-25) is selected when it is valid.

Automatic switching according to the deviation: when the absolute value of the deviation
between the given and the feedback is less than the PID parameter switching deviation 1
(P9-21), the PID parameter selection selects parameter group 1. when the absolute value of the
deviation between the given and the feedback is greater than the PID switching deviation 2
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(P9-22), the PID parameter selection selects parameter group 2.

PID parameters

PID parameters 1
Po-12., P9-13. P5-14

PID parameters 2
PO-Z3. P9-24. PO-Zb

P9-21 P9-22  PID deviation
Figure 6-17 PID parameter switching

P9-21 PID parameter switching deviation 1 |Range: 0.0% to P9-22 Factory value: 20.0%
P9-22 PID parameter switching deviation 2 | Range: P9-21 to 100.0% Factory value: 80.0%
P9-23 Proportional gain Kp2 Range: 0.0 to 100.0 Factory value: 20.0
P9-24 Integral time Ti2 Range: 0.01s~10.00s Factory value: 2.00s
P9-25 Differential time Td2 Range: 0.00 to 10.000 Factory value: 0.000s

Range: 0.0%: no judgement
P9-26 PID Feedback Loss Detection Value |on loss of feedback Factory value: 0.0%

0.1% to 100.0%
P9-27 PID Feedback Loss Detection Time |Range: 0.0s~20.0s Factory value: 0.0s

When the amount of PID feedback is less than P9-26 (feedback loss detection value) and

the duration exceeds P9-27 (PID feedback

loss detection time), the inverter alarms the fault

E.LoF and handles it according to the selected troubleshooting method.When P9-26 is set to

0.0%, the feedback loss fault is not judged.

6.11 Group PA Communication parameters

PA-00 Baud rate selection Range: 0~9

Factory value: 6005

o

: 300 BPS

: 600 BPS

: 1200 BPS

: 2400 BPS

: 4800 BPS

: 9600 BPS

: 19200 BPS
: 38400 BPS
: 57600 BPS
: 115200 BPS

© 00 NOoO O b WN =

Note: The baud rate set by the upper computer and the inverter must be the same,
otherwise communication is impossible. The larger the baud rate, the faster the
communication speed, but the weaker the anti-interference ability.
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PA-01 Local address Range: 1~247, 0 is the broadcast address Factory value: 1

When the local address is set to 0, it is the broadcasting address to Realize the upper
computer broadcasting function.

The local address is unique (except for the broadcast address), which is the basis for
realizing point-to-point communication between the host computer and the inverter.

PA-02 Communication timeout time Range: 0.0s~60.0s Factory value: 0.0s

When the set value is 0.0, the communication timeout detection is invalid.

When the set value is non-zero, such as the disappearance of the serial port
communication signal, after the time interval between the last communication and the next
communication exceeds the set value of this function code, the inverter is judged to be a
communication timeout fault (E.485).

PA-03 Communication response delay Range: 0~20ms Factory value: 2ms

The communication answer delay is the time between the end of receiving data from the
serial port of the inverter and sending the answer data to the host computer.

PA-04 Data format Range: 0~3 Factory value: 0

0: No checksum: data format <8, N, 2>.

1: Even test: data format <8, E, 1>.

2: Odd check: data format <8, O, 1>.

3: No checksum: data format <8-N-1>.

In the data format <8, N, 1>, 8 means 8 data bits, N means no parity, and 1 means 1 stop
bit.

The data format set by the host computer and the inverter must be the same, otherwise
communication is not possible.

PA-07 Communication Master-Slave Method Range: 0~1 Factory value: 0

0: As a slave.
1: Make a host.

PA-08 Slave frequency correction factor1 Range: 0.000~10.000 |Factory value: 1.000

PA-09 Slave frequency correction factor 2 Range: 0.000~10.000 |Factory value: 1.000

6.12 Group PB Water supply parameter group

Pb-00 Water Supply Mode Selection Range: 0 to 3 Factory value: 0

0: General function

The inverter does not enable the dedicated constant pressure water supply function.

1: Single pump constant pressure water supply function

The inverter drags a variable frequency pump for water supply control.

2: Simple one tow two constant pressure water supply function

The inverter drags an inverter pump and an industrial frequency pump, and the industrial
frequency pump is controlled using a relay.

Output terminals, the original relay function will be invalidated when this function is
required.

Note: When opening the special constant pressure water supply function, it is necessary to
set P0-04 to 8 at the same time to enter the closed-loop mode, and it is necessary to set the
PID function parameters with the P9 group parameters to Realize the PID intelligent control of
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constant pressure water sup

ply.

Pb-01 Sleeping frequency

Range: 0.00 to upper limit frequency

Factory value: 25.00 HZ

Pb-02 Sleep delay time

Range: 0 to 3600s

Factory value: Os

When the output frequency is not higher than Pb-01, after the time set by Pb-02, it will enter
the dormant state and shut down as selected by Pb-09.
When the given pressure is greater than the feedback pressure, it is first accelerated to
Pb-01 according to the acceleration time (generally slightly higher than this value), and then
closed-loop regulation is carried out.

Pb-03 Awakening pressure

Range: 0.0% to 100.0%

Factory value: 80.0%

Pb-04 Wake-up delay time

Range: 0 to 3600s

Factory value: Os

Pb-05 Gauge Range

Range: 0.01~5.00MPa

Factory value: 1.00MPa

Pb-06 Target pressure

Range: 0.00 to Pb-05

Factory value: 0.50MPa

Pb-07 Upper frequency runtime

Range: 0 to 3600s

Factory value: 10s

Pb-08 Reduced Pump Frequency Runtime

Range: 0 to 3600s

Factory value: 10s

Pb-07 and Pb-08 only work when Pb-00 is selected as 2 or 3.

When the inverter output frequency is the upper limit frequency (P0-11) and continues for
the time set by Pb-07, the pumping process is performed;

When the inverter output frequency is the dormant frequency (Pb-01) and continues for the
time set by Pb-08, pump reduction processing is performed;

Pb-09 Dormant mode

Range: 0 to 1 Factory value: 0

Used to select the stopping method when the inverter enters the dormant state.
0: deceleration shutdown hibernation

Press P0-09 Deceleration Time to decelerate to OHZ to hibernate.

1: Free downtime hibernation

Free stop to OHZ hibernation.

Pb-10 One to Two Relay Selection Range: 0 to 1 Factory value: 0

0: Relay 1 controls the industrial pump;
1: Relay 2 controls the industrial pump;
When Pb-00 = 2, one of the relays retains its original relay function.

Pb-17 PID feedback

. : Range: 0.0%to 100.0%
oversize detection value

Factory value: 95.0%

Range: 0.0s: no judgement of excessive
feedback
0.1s~20.0s

Pb-18 PID feedback

oversize detection time FELGE VRIS (0

When the amount of PID feedback is greater than Pb-17 (feedback oversize detection
value) and the duration exceeds Pb-18 (PID feedback oversize detection time), the inverter
alarms the fault E.oEF and handles it in accordance with the selected troubleshooting
method.When Pb-18 is set to 0.0%, the feedback oversize fault is not judged.

6.13 Group PC Torque control parameters

PC-00 Speed/Torque Control Method Selection

Range: 0~1 Factory value: 0

0: Speed control.
1: Torque control.
When function No. 29 (torque control prohibition) of X terminal is valid, it is fixed to the
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speed control method.

When function No. 46 (speed control/torque control control switching) of terminal X is
invalid, the control mode is determined by the PC-00; when the function of terminal No. 46 is
valid, it switches to another control mode.

PC-01 Selection of torque setting

: 0~ F lue:
source in torque control mode RENEER U= actory value: 0

0: Digital setting (PC-03).

1: Al1.

2: Al2.

3: Keyboard potentiometer.

4: PULSE pulse.

5: Communication given.

6: MIN (Al1, Al2).

7: MAX (Al1, Al2).

When PC-01 is set to 0, PC-03 is used as the torque setting source; when PC-01 is set to
1~7, 100% of communication, analogue input and pulse input correspond to PC-03.

PC-02 Reserved Range: - Factory value: -

PC-03 Digital Setting of Torque

- 0 0 . 0
in Torque Control Mode Range: -200.0% to 200.0% Factory value: 150%

100.0% corresponds to the rated torque of the inverter, and the maximum setting is 2 times
the rated torque of the inverter.

PC-05 Torque Control Forward|Range: 0.00Hz to maximum Factory value: 50.00Hz
Maximum Frequency frequency (P0-13) ry - ou.
PC-06 Torque Control Reverse [Range:  0.00Hz to maximum _
Maximum Frequency frequency (P0-13) Factory value: 50.00Hz

PC-05 and PC-06 are used to set the speed limit value of the motor in the torque control
mode, which is used to limit the forward or reverse maximum operating frequency respectively.

PC-07 Torque Control Acceleration Time Range: 0.00s~65000s |Factory value: 0.00s

PC-08 Torque controlled deceleration time Range: 0.00s~65000s |Factory value: 0.00s

In the torque control mode, the motor acceleration and deceleration times are determined
by the difference between the motor's output torque and the load torque, so when the difference
between the two is large, the motor speed is likely to change too quickly, causing problems such
as noise or excessive mechanical stress. By setting PC-07 and PC-08 (torque control
acceleration and deceleration times), the motor speed can be made to change gently.

However, if a fast torque response is required, the torque control acceleration and
deceleration time is set to 0.00s.

RC-09Worqlie Contr(_)l Ma_)(lmum Range: 0.0~6500.0s Factory value: 0.0s
Frequency Acceleration Time
RC10Worqie Contro_l Ma)_(lmum Range: 0.0~6500.0s Factory value: 0.0s
Frequency Deceleration Time

Torque control upper frequency acceleration time means the time required to accelerate
from OHz to the maximum frequency in the torque control mode.

Torque Control Lower Frequency Acceleration Time, the time required to decelerate from
the maximum frequency to OHz in the torque control mode.

6.14 Group PD Simple PLC, swing frequency, fixed length and counting
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functions parameters

The simple PLC is a multispeed generator where the inverter automatically changes the
running time and direction to meet the process requirements based on the running time.

Pd-00 Simple PLC operation method Range: 0 to 2 Factory value: 0

The simple PLC function serves two purposes: as a frequency source or as a voltage
source for VF separation.

Figure 6-26 shows the schematic diagram when simple PLC is used as frequency source.
When the simple PLC is used as the frequency source, the positive and negative values of
P7-00 to P7-15 determine the running direction, and if they are negative, it means that the
inverter runs in the opposite direction.

Rurnning 4
direction

|

P7-14

e T e e

)

Time

A

I |
| I 1
| |
e N | |
| | : I
|
|
|

P7-011

Pd-nz2 '

|
L
|
I
I
I
I
I
|
I
|
|
|
I
00 or RELAY output !_l
ool

250ms pulse

P04 Pd-07

Figure 6-26 Simple PLC Schematic

When used as a frequency source, the PLC has three modes of operation, which it does
not have when used as a VF separation voltage source. Among them:

0: Shutdown at the end of a single run

The inverter automatically stops after completing a single cycle and needs to be given the
run command again to start.

1: End of single run holds final value

After the inverter completes a single cycle, it automatically maintains the operating
frequency and direction of the last segment.

2: Continuous cycle

After the inverter completes a cycle, it automatically starts the next cycle until it stops when
there is a stop command.

Pd-01 Simple PLC Power-down Memory Selection Range: 00~11 Factory value: 00
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Tens digit | Ones digit

Memory selecton
for power-down

0: Power-down Without
DENCTT

1: Fower-dosn with zexory

Memory selection in
caze of shutdown

[ Shutdown Withoat memory
1: Shutdown with memaony

Power-down memory selection (digits):

0: No memory, no memory of PLC operation status when power down, after power up, start
again from the first segment.

1: Memory, memory PLC operation status when power down, including power down
moment stage, frequency, power up from the memory stage to continue to run.

Stop memory selection (ten digits):

0: No memory, no memory of PLC operation status at shutdown, next operation, start again
from the first segment.

1: Memory, memory PLC operating status during shutdown, including power-down moment
stage, frequency, next run from the memory stage to continue to run.

Pd-02 Simple PLC 0th Run Time |Range: 0.0s (h) to 6500.0s (h) Factory value: 0.0s (h)

Pd-03 Simple PLC Oth
Acceleration and Deceleration|Range: 0~3 Factory value: 0
Time Selection

Simple PLC acceleration and deceleration time selection
0: Acceleration and deceleration time 1.

1: Add time to slow down 2.

2: Acceleration and deceleration time 3.

3: Acceleration and deceleration time 4.

Pd-04 Simple PLC 1st Run Time Range: 0.0s (h) to 6500.0s (h) |Factory value: 0.0s (h)

Pd-03 Simple PLC 1st
Acceleration/Deceleration Time |Range: 0~3 Factory value: 0
Selection

Pd-06 Simple PLC 2nd Run Time Range: 0.0s (h) to 6500.0s (h) |Factory value: 0.0s (h)

Pd-03 Simple PLC 2nd
Acceleration/Deceleration Time |Range: 0~3 Factory value: 0
Selection

Pd-08 Simple PLC 3rd Run Time Range: 0.0s (h) to 6500.0s (h) |Factory value: 0.0s (h)

Pd-03 Simple PLC 3rd
Acceleration/Deceleration Time |Range: 0~3 Factory value: 0
Selection

Pd-10 Simple PLC 4th Run Time Range: 0.0s (h) to 6500.0s (h) |Factory value: 0.0s (h)

Pd-03 Simple PLC 4th
Acceleration/Deceleration Time |Range: 0~3 Factory value: 0
Selection

Pd-12 Simple PLC 5th Run Time Range: 0.0s (h) to 6500.0s (h) |Factory value: 0.0s (h)

Pd-03 Simple PLC 5th

Acceleration/Deceleration Time RemgEs U5 eor wele:
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Pd-14 Simple PLC 6th Run Time Range: 0.0s (h) to 6500.0s (h)

Factory value: 0.0s (h)

Pd-03 Simple PLC 6th
Acceleration/Deceleration Time |Range: 0~3
Selection

Factory value: 0

Pd-16 Simple PLC 7th Run Time Range: 0.0s (h) to 6500.0s (h)

Factory value: 0.0s (h)

Pd-03  Simple  PLC  7th

Acceleration/Deceleration Time |Range: 0~3 Factory value: 0
Selection
Pd-18 Simple PLC Section 8

Runtime Range: 0.0s (h) to 6500.0s (h)

Factory value: 0.0s (h)

Pd-03 Simple PLC 8th Acceleration

and Deceleration Time Selection Relngies 08

Factory value: 0

Pd-20 Simple PLC 9th Run Time Range: 0.0s (h) to 6500.0s (h)

Factory value: 0.0s (h)

Pd-03 Simple PLC 9th
Acceleration/Deceleration Time|Range: 0~3
Selection

Factory value: 0

Pd-22 Simple PLC 10th Run Time |Range: 0.0s (h) to 6500.0s (h)

Factory value: 0.0s (h)

Pd-03 Simple PLC 10th Acceleration

and Deceleration Time Selection Relngies 08

Factory value: 0

Pd-24 Simple PLC 11th Run Time |Range: 0.0s (h) to 6500.0s (h)

Factory value: 0.0s (h)

Pd-03 Simple PLC 11th Acceleration

and Deceleration Time Selection Range: 0~3

Factory value: 0

Pd-26 Simple PLC 12th Run Time |Range: 0.0s (h) to 6500.0s (h)

Factory value: 0.0s (h)

Pd-03 Simple PLC 12th Acceleration

and Deceleration Time Selection RemgEs U5

Factory value: 0

Pd-28 Simple PLC 13th Run Time |Range: 0.0s (h) to 6500.0s (h)

Factory value: 0.0s (h)

Pd-03 Simple PLC 13th Acceleration

and Deceleration Time Selection RemgEs U5

Factory value: 0

Pd-30 Simple PLC 14th Run Time |Range: 0.0s (h) to 6500.0s (h)

Factory value: 0.0s (h)

Pd-03 Simple PLC 14th Acceleration

and Deceleration Time Selection Relngies 08

Factory value: 0

Pd-32 Simple PLC 15th Run Time |Range: 0.0s (h) to 6500.0s (h)

Factory value: 0.0s (h)

Pd-03 Simple PLC 15th Acceleration

and Deceleration Time Selection RemgEs U5

Factory value: O

Pd-34 Simple PLC Runtime Unit Range: 0 to 1

Factory value: O

0: s (second).
1: h (hour),

Pd-35 Multi-segment Instruction 0 Giving Mode Range: 0~6

Factory value: 0

0: Function code P7-00 given,

1: A1, 2: Al2, 3: Keypad potentiometer,
4: PULSE pulse.

5: PID,

6: Keypad numeric give-and-take (P0-06) give-and-take (UP/DN modifiable),
Pd-35 can be used to set the multiple ways of giving multispeed command 0. When the
frequency source is "Multi-speed command" or "Simple PLC", this function code can be used to
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switch the giving method. When Pd-35 # 0, P7-00 of P7 group is the first frequency.

Swing frequency function is suitable for textile, chemical fibre and other industries, as well
as the need for traverse, winding function, its typical mode of operation as shown in Figure 6-27,
Pd-37 (pendulum amplitude) is set to 0, the swing frequency does not work.

Usually the swing frequency working process is as follows: first accelerate to the centre
frequency according to the acceleration time (P0-07 to determine), and then run cyclically
according to the swing frequency amplitude (Pd-37), burst frequency amplitude (Pd-38), swing
frequency period (Pd-39), triangular wave rise time (Pd-40) until there is a stopping order,
decelerate and stop according to deceleration time.

Cutput frequency {-‘.Z:I‘

Swing frequency amplitude

Aw=Fset=Pd-37 Jumping frequency
Aw=Fset=Pd-38
Upper limit frequency
of swing frequency — g e ey e . e
Center frequency Fest _— —_— _—— —_— _I _____
Lower limit frequency | ™ | I
of swing frequency |~ - = - - = ___—l—r e ————
| I | I
| [ | I
| I | Il
| I | Il
l | | T r =
I | I | I | Time
™ —

Accelerate according
ta the acceleration tme

Rur command

Figure 6-27 Swing frequency Working Diagram

Swing frequency cye’s  Triangular wave Accelerate according
rise time to deceleration time
!

Pd-36 Swing amplitude setting method Range: 0~1 Factory value: 0

Set the swing frequency amplitude with Pd-36 and Pd-37.
0: Relative to the centre frequency (P0-07 frequency source), variable pendulum,
pendulum AW varies with the centre frequency.
1: Relative maximum frequency (P0-13), fixed pendulum amplitude, pendulum amplitude
determined by maximum frequency and Pd-37.

Pd-37 Swing frequency

Range: 0.0% to 100.0%

Factory value: 0.0%

Pd-38 Sudden jumping frequency amplitude |Range: 0.0% to 50.0%

Factory value: 0.0%

When Pd-36 is set to 0 (variable swing):
Swing AW = frequency source P0-07 x swing amplitude Pd-37
Sudden jump frequency = swing AW * sudden jump frequency amplitude Pd-38
When Pd-36 is set to 1 (fixed pendulum):
Oscillation amplitude AW = maximum frequency P0-13 x oscillation amplitude

Pd-37

Sudden jump frequency = swing AW * sudden jump frequency amplitude Pd-38
Swing frequency operation frequency, subject to the upper limit frequency and lower limit
frequency constraints, if not set properly, the swing frequency work is not normal.

Pd-39 Swing frequency period

Range: 0.0s~3000.0s Factory value: 10.0s

Pd-40 Triangle wave rise time

Range: 0.0% to 100.0% Factory value: 50.0%

Pd-39 Swing frequency Period: defines a complete cycle time for the swing frequency rise

and fall process.
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Pd-40 Triangle Wave Rise Time Factor: is the percentage of time that the triangle wave rise
time is relative to the swing frequency period Pd-39.

Triangle wave rise time = Pendulum period Pd-39 x Triangle wave rise time Pd-40 (sec).

Triangle wave fall time = Pendulum period Pd-39 x (1 - Triangle wave rise time Pd-40)
(sec).

Pd-41 set length Range: Om to 65535m Factory value: 1000m
Pd-42 actual length Range: Om to 65535m Factory value: Om
Pd-43 pulses per meter Range: 0.1 to 6553.5 Factory value: 100.0

Pd-41~Pd-43 are used to implement the fixed length control function. The inverter inputs
counting pulses from terminal X and calculates the length according to Pd-43 (pulses per
metre).

The X terminal function shall be set to function No. 27 (length counting input), and the X6
port shall be used when the pulse frequency is high. When the calculated actual length (Pd-42)
is greater than or equal to the set length (Pd-41), the Y terminal outputs the "length arrival”
(function No. 10) indication signal.

Length zero reset can be performed by using "Length zero" (function 28) on the X terminal.

Pd-44 Set count value Range: 1 to 65535 Factory value: 1000

Pd-45 Specify the count value |Range: 1 to 65535 Factory value: 1000

Pd-44~Pd-45 are additional definitions for the function of X terminal 25 and 26, and the X6
port must be used when the pulse frequency is high.

Pd-44 set count value: When Pd-44 pulses are input from the X terminal, an indication
signal is output from the Y terminal (Y terminal 8 function "set count value reached").

Pd-45 specified count value: When Pd-45 pulses are input from terminal X, Y outputs an
indication signal until the number of pulses reaches Pd-44 (Y terminal 9 function "Specified
count value reached").

The specified count value Pd-45 shall not be greater than the set count value Pd-44. Figure
6-28 shows a schematic diagram of the set count arrival and specified count arrival functions,
with Pd-44 set to 8 and Pd-45 set to 5.

: : ||| |_’| || || 5 i Fl Ih !-J|
X5 {counting pulze) '
| |
I I
I I

[ M.

Yl
{The count valus set arrives)

Felay

(The specified |
count value arrives)

Figure 6-28 Schematic of Setting and Specifying Count Values

6.15 Group PE Keypad and display parameters

PE-00 LED operation display parameter 1 Range: 0000 to FFFF Factory value: OF

PE-00 and PE-01 define the status parameters that can be displayed via the keypad when
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the inverter is running.

When the BIT bit selects 0: indicates that the parameter is not displayed;
When the BIT bit selects 1: indicates that the parameter is displayed;
The display parameters can be switched via thevv key.

Thousands digit

Hundreds digit Tens di

git Ones digit

BITO:
BIT1:
BITZ:
BIT3:

Operating frequency (Hz)
Set frequency (Hz)

Bus voltage (V)

Qutput voltage (V)

BITO:
BIT1:
BITZ:
BIT3:

Qutout current (A)
Output power (KW)
Qutput torque (%)

Input status of X terminal

BITO:
BIT1:
BITZ:
BIT3:

Output status of DO terminal
Al1 voltage
AlZ voltage

HKeyboard potentiometer voliage

BITO:
BIT1:
BITZ:
BIT3: PID setting

Count value
Length value
Motor speed (rpm)

PE-01 LED operation display parameter 2

Range: 0000 to FFFF

Factory value: 0

Thousands digt | Hundreds digit Tens digit

Ones digit

BITO:
BIT1
BITZ:
BIT3:

PID feedback

- PLC stage

PULSE input pulze frequency (kHz)
Feedback frequency (Hz)

BITD:
BIT1:

BITZ
BIT3:

Remaining running time

Al1 voltage before calibration (V)
A2 voltage before calibration (W)
Reserved

BITO:
BIT1:

BIT2
BIT3:

Linear velocity
Current power-on time

- Current running time

PULSE input pulze frequency {(Hz)

BITO:
BIT1:

The maximum number of status parameters that can be viewed is 32, and the status
parameters to be displayed are selected according to the binary digits of each of the PE-00 and

BITZ
BIT3:

Communication setting value

Encoder feedback speed {Hz)
Main frequency X display (Hz)
Auxiliary frequency Y display (Hz)

PE-01 parameter values, and the display order starts from the lowest bit of PE-00.

PE-02 LED stop display parameters

Range: 0000 to FFFF

Factory value: 33

PE-02 defines the status parameters that can be displayed through the keypad when the

inverter is stopped. The setting and display mode is the same as PE-00 and PE-01.
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Thousands digit | Hundrads digit Tens digit

Ones digit

BITO:
BIT1:
BIT2:
BIT3:

Set frequency Hz
Bus voltage v
X input status
00 output status

BITO:
BIT1:

BIT2:
BIT3:

Al1 voltage V

AlZ voltage V

Keyboard potentiometer voltage W
Count value

BITO:
BIT1:
BIT2:
BIT3:

Length value

PLC stage

Motor speed setling
PID setting

BITO:
BIT1:
BIT2:
BIT3:

PULSE input pulze frequency kHz
Reserved
Reserved
Reserved

PE-03 Reserved

Range: -

Factory value: -

PE-04 Reserved

Range: -

Factory value: -

PE-05 F1 Multi-Function Key Function Selection

Range: 0~5 Factory value: 3

0: This key has no function.

1: The command source is switched to the keyboard.

If the current command source is keyboard controlled, this key function is invalid.

2: Forward and reverse switching

Switching of the running direction by means of the F1 key is only valid for keyboard control.

3: Positive rotation point movement
4: Reverse point movement
5: Display mode switching

When setting PP-04=11, you can switch the display mode with the F1 key.

PE-06 STOP/RESET Key Function

Range: 0~1

Factory value: 1

0: The STOP/RESET key stop function is valid only in the keyboard operation mode.

1: The STOP/RESET key stop function is effective in any operation mode.

6.16 PL Group Fault and protection parameters

PL-00 Motor Overload Protection Options

Range: 0 to 1

Factory value: 1

PL-01 Motor Overload Protection Gain

Range: 0.20 to 10.00 Factory value: 1.00

PL-00=0: The inverter has no overload protection for the motor (use with caution), there

may be a risk of overheating damage to the motor, it is recommended to heat the relay between

the inverter and the motor;

PL-00=1: The inverter makes comparison with the inverse time curve of motor overload

protection according to the accumulated value of output current and overload protection

judgement.

The inverse time curve protection point is:
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175% x (PL-01) x rated motor current for 2 minutes will alarm motor overload;

150% x (PL-01) x rated motor current for 60 minutes will alarm motor overload.

PL-01 = maximum permissible load current / motor rated current, in general the maximum
permissible load current is set to the motor rated current, PL-01 is set too large easily lead to
motor overheating damage and the inverter is not alarmed, need to be set carefully.

PL-04 Motor overload warning factor Range: 50 to 100% Factory value: 80%

Overload warning is used to send a warning signal through the output terminals before
motor overload protection. When the accumulated value of the inverter output current is greater
than (overload inverse time limit curve *PL-04), the inverter multifunction terminal outputs an
indication signal.

PL-05 Power-up to ground short circuit protection selection |Range: 0to 1 |[Factory value: 1

0: Invalid.

1: Valid.

Optionally, the inverter detects whether the motor is short-circuited to ground at power-up.
PL-09 Fault auto reset times  [Range: 0 to 20 Factory value: 0
PL-10 Fault auto reset interval |Range: 0.1s~100.0s Factory value: 1.0s

Fault automatic reset function: the fault generated during operation can be automatically
reset according to the set number of reset times (PL-09) and reset interval time (PL-10). When
the number of reset times exceeds the set value, the inverter maintains the fault state. When
this function code is set to 0, there is no automatic reset function.

P Uenmliel) - eUipul  @sidon Range: 0 to 1 Factory value: 1
selection during automatic fault reset

0: inaction.

1: action.
PL-12 Fail-safe action selection 1 Range: 0~22222 Factory value: 00000

&n i = s
thousangs | Theusands | Hundreds | Tene bigit | Ones digit
digit digit digit

Input phase loss (8)
0: Free shutdown

1: Shutdown according to
the shutdown mode

2: Continue running

COutput phase loss (9)
(Same o the ones digit)

Motor overload (14)
(Same to the ones digit)

External device fauli (15)
{Same 1o the ones digit)

EEFROM readfwrite fault (16)
0. Free shutdown

1: Shutdown according to the
shutdown mode
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PL-13 Fail-safe action selection 2

Range: 0~22012

Factory value: 00000

Ten
thousands
digit

Hundreds
digit

Thousands
digit

Tens digit | Cnes digit

Communication fault (17)

0: Free shutdown

1: Shutdown according to the shutdown mode
2 Continue running

Motor overspeed fault (22)
(Same to the ones digit)

Motor over-temperature fault (23)
(Same fo the ones digit)

Loss of PID feedback during runtime (28)
(Same fo the ones digit)

Load-down fault {(27)

0: Free shutdown
1: Slow down and shutdown

2- Siow down to 7% of the rated frequency of
the moter and continus renning. When there is
no load-down at frequency during operation, it
will automatically retumn fo the set value

PL-14 Fail-safe action selection 3

Range: 0~22222

Factory value: 00000

Ten
thousands | Thousands| Hundreds | rone gigit | Ones digit
digit digit digit

User customized fault 1 (33)

0: Free shutdown

1: Shutdown according to the shutdown mode
2: Continue running

User customized fault 2 (34)

(Same to the ones digit)

Encoder/PG card abnormality (35)
(Same to the ones digit)

Excessive speed deviation {36)
{Same to the ones digit)

Initial position error (37)

{Same to the ones digit)

PL-15 Fail-safe action selection 4

Range: 0~02222

Factory value: 00000
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Ten s
thouszngs | THousands | Hundreds

o digit digit Tens digit | Ones digit

Accumulated running time arrival fault (28)

0: Free shutdown
1: Shutdown according to the shutdown mode

2: Continue running

Accumulated power-on time amival fault (29)

(Same to the ones digit)

Reserved

The fault alarm and shutdown are masked by setting PL-12~PL-15 Fault Protection Action
Selection to enable the inverter to run continuously under certain abnormal conditions.

When "Free stop" is selected, the inverter displays E.** and stops directly.

When "Stop by stopping" is selected: The inverter displays A.** and stops by stopping, and
E.** is displayed after stopping.

When "Continue to run" is selected: the inverter continues to run and displays A.**, the
running frequency is set by PL-19.

Note: Please set PL-12~PL-15 carefully and be sure to select it after confirming the cause
of the fault, otherwise the scope of the accident may be expanded, personal injury or property
damage may result.

PL-19 Continued operation

frequency selection in case of failure REngEs U= Fesen ElEs

0: Runs at the current operating frequency.

1: Runs at the set frequency.

2: Operate at the upper frequency limit.

3: Operate at the lower frequency limit.

4: Operate at an abnormal standby frequency.

PL-20 Abnormal Standby Frequency Range: 60.0%to 100.0% Factory value: 100.0%

When a fault is generated during inverter operation, such as when PL-19 is set to 4 and the
handling of this fault is set to continue operation, the inverter displays A.** and runs at the
frequency set by PL-20.

100% of PL-20 corresponds to the maximum frequency.

PL-21 Instantaneous stop action selection Range: 0 to 2 Factory value: 0

0: invalid

1: deceleration

The inverter decelerates to maintain the bus voltage during momentary power loss and
returns to normal output frequency when the voltage is restored.

2: deceleration and shutdown

In the event of a momentary power failure or sudden voltage drop, the inverter slows down
until it stops.

Instantaneous stop non-stop function is used when the bus voltage drops or instantaneous
under-voltage, the inverter compensates the bus voltage by appropriately reducing the output
frequency and feeding back energy through the load to maintain the inverter from under-voltage
shutdown.

L2 s neels SEElelen)| oo n o s a9 100.0% Factory value: 85.0%
frequency switching point

PL'23. Instantan.eous welEeR Range: 0.00s to 100.00s Factory value: 0.50s
return judgement time
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PL-24 Instantaneous Non-stop
Judgement Voltage

Range:

60.0%
(standard bus voltage)

to 100.0%

Factory value: 80.0%

PL-22 instantaneous stop deceleration frequency switching point: During the frequency
reduction process, "Deceleration time 3" is used when the output frequency is higher than
PL-22, and "Deceleration time 4" is used when the output frequency is lower than PL-22.

PL-23 Instantaneous Stop Voltage Recovery Judgement Time: During the frequency
reduction process, when the bus voltage is higher than PL-24 (Instantaneous Stop Non-stop
Judgement Voltage) and maintains the PL-23 setting time, the output frequency returns to

normal.

PL-24 Instant Stop Non-stop Judgement Voltage: The Instant Stop Non-stop function starts
to work when the busbar voltage is lower than the PL-24 set value.

PL-25 Instantaneous non-stop gain

Range: 0 to 100

Factory value: 40

PL-26 Instantaneous stop without stopping points

Range: 0 to 100

Factory value: 30

PL-27 Instantaneous non-stop deceleration time

Range: 0.0~300

.0s |Factory value: 20.0s

The principle of operation of the instant-stop non-stop function is shown in the figure below.

Bus voltage &

J—|
|

Instantaneous power
cutage action judgment
voltage PL-24

Operating

Instantansous power cutage
action voliage rebound
judgment time PL-23

frequency
I 3

Instanian=ous power outage
decelerafion frequency
switching point FL-22

(PL-21=

1: Deceleration)

P

|Deceleration time 3

Instantan=ous power outage
decelerafion frequency
switching point PL-22

Rebound acceleration time
[ Deceleration time 4

-

Time

(FL-21=2: Deceleration shufdown)

|
I
|
I

M

e e |

! . .
Deceleration time 3 Deceleration time 4

Time

Figure 6-29 Instantaneous Power Failure Action Diagram

PL-28 Dropout Protection Option Range: 0 to 1 Factory value: 0
0: Invalid.
1: Valid.
- i . [¢) (o)
PL-29 Drop Detection|Range: 0.0% to 100.0% (rated motor Factory value: 10.0%
Level current)

PL-30 Drop Detection Time [Range: 0.0s~60.0s

Factory value: 1.0s
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PL-29 Load shedding detection level: the current threshold for load shedding protection
action, 100% corresponds to the rated current of the inverter.

PL-30 Load shedding detection time: when the load shedding protection is set to be
effective, the inverter output current is less than the PL-29 setting value, and the duration
exceeds the PL-30 setting value, report the load shedding protection fault, and deal with it
according to the corresponding fault protection action selection.

Range: 0.0% to 50.0% (maximum

PL-32 Overspeed detection value
frequency)

Factory value: 20.0%

PL-33 Overspeed Detection Time |Range: 0.0s~60.0s Factory value: 1.0s

The overspeed detection frequency is: (1+PL-32)*maximum frequency.

If the feedback frequency detected by the inverter is greater than the above detection
frequency and the duration exceeds the PL-33 set value, the inverter reports the motor
over-speed fault and selects the processing according to the corresponding fault protection
action, and does not detect the over-speed fault when PL-33 is set to 0.

This function is only valid when the inverter is running with speed sensor vector control.

PL-34 Excessive speed|Range: 0.0% to 50.0% (maximum

- o)
deviation detection value |frequency) Factory value: 20.0%

PL-35 Excessive speed

deviation detection time Range: 0.0s~60.0s Factory value: 5.0s

Relative value of speed deviation= | Set frequency-Feedback frequency) *100%
| Maximum frequency |

When the above relative value of speed deviation is greater than the set value of PL-34
and lasts longer than the time set by PL-35, the excessive speed deviation fault is reported and
processed in accordance with the corresponding fault protection action selection, and when
PL-35 is set to 0, the excessive speed deviation fault is not detected.

This function is only valid when the inverter is running with PG vector control.

PL-36 Output phase loss protection selection |Range: 0 to 1 Factory value: 1

0: Disabled.
1: Enabled.

PL-37 Input phase loss and
contactor suction protection [ Range: 0 to 1 Factory value: 11
selection

Ones digit: Input phase loss protection selection

0: Disabled.

1: Enabled.

The input phase loss protection function is only valid for models above 5.5kWG.
Tens digit: Contactor Suction Protection Selection

0: Disabled.

1: Enabled.

The contactor suction protection function is only valid for models above 45kWG.
PL-38 Type of first failure Range: 0 to 99 Factory value: -
PL-39 Second failure type Range: 0 to 99 Factory value: -
PL-40 Third (most recent) failure type Range: 0 to 99 Factory value: -

Record the type of the last three faults of the inverter, 0 is no fault, and the detailed
description and treatment of the protection alarms are described in Chapter 7 (Fault
Countermeasures and Abnormality Treatment).

Recorded value: Frequency at the time of the
most recent failure

PL-41 Frequency at third (most recent) failure
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PL-42 Current at third (most recent) fault

Recorded value: current at last fault

PL-43 Busbar voltage at third (latest) fault

Recorded value: bus voltage at the time of the
last fault

PL-44 Input terminal status at third (latest) fault

Recorded value: the state of the digital input
terminals at the time of the most recent fault, in
that order:

BITS [BIT4 [BIT3 | BIT2 |BITI |BITO

b s S G 4
terminal is

(T I
When the input ON
corresponding secondary bit is 1, OFF is 0, and
the status of all X's is converted to a decimal
number display.

its

PL-45 Output terminal at third (latest) fault

Recorded value: status of all output terminals at
the time of the most recent fault, in that order:

BITZ | BITZ | BITL | BITO
Y1 Relay2 Relay1 ¥

When the input terminal is ON its

corresponding secondary bit is 1, OFF is 0, and

the status of all X's is converted to a decimal

number display.

PL-46 Inverter status at third (latest) fault

Recorded values:Reserved

PL-47 Power-up time at third (most recent) fault

Recorded value: current power-up time at the
time of the most recent failure

PL-48 Runtime at third (most recent) failure

Recorded value: current running time at the
time of the most recent failure

PL-51 Frequency at second failure

PL-52 Current at second fault

PL-53 Busbar voltage at second fault

PL-54 Input Terminal Status at Second Failure

PL-55 Output terminal on second fault

PL-56 Inverter status at second fault

PL-57 Power-up time on second failure

PL-58 Runtime at second failure

PL-61 Frequency at first failure

Same as PL-41 to PL-48

PL-62 Current at first fault

PL-63 Busbar voltage at first fault

PL-64 Input terminal status at first failure

PL-65 Output terminal at first fault

PL-66 Inverter status at first fault

PL-67 Power-up time at first failure

PL-68 Runtime at first failure

6.17 Group Pn Inverter status
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Pn-00 Cumulative power-up time Range: Oh to 65535h Factory value: Oh

Displays the inverter's power-up time from the factory to the present.
When this time reaches the set power-up time (P8-48), the inverter multifunction terminal
(function 24) outputs an indication signal.

Pn-01 Accumulated Running Time |Range: Oh to 65535h Factory value: Oh

Displays the accumulated running time of the inverter.
When this time reaches the set running time (P8-49), the inverter multifunction terminal
(function 12) outputs an indication signal.

Pn-02 Rectifier Module Heat Sink Temperature |Range: 0.0°C to 100.0°C |Factory value: 0

Displays the temperature of the rectifier module heat sink.
The rectifier module over-temperature protection value may vary from model to model.

Pn-03 Inverter Module Heat Sink Temperature |Range: 0.0°C to 100.0°C |Factory value: 0

Displays the temperature of the inverter module heat sink.
The over-temperature protection value of the inverter module may vary from model to
model.

Pn-04 Accumulated power consumption |Range: 0 to 65535 degrees Factory value: -

Displays the accumulated power consumption of the inverter so far.

6.18 PP Group Parameter protection

PP-00 User password Range: 0 to 65535 Factory value: 0

The user password setting function is used to prohibit unauthorized personnel from
accessing and modifying function parameters.

When the user password function is not required, this function code can be set to 0.

When the user password function is required, set any non-zero number and confirm it to
take effect. The next time you enter the menu, you must enter the password correctly, otherwise
you cannot view and modify the function parameters.

Change of password: Press PRG or MENU to enter the password verification status, enter
the correct password, select PP-00, enter the new password, press to confirm and then the new
password will take effect (if the new password is 0, the user password function will be
canceled).

PP-01 Parameter Write Protection Range: 0~1 Factory value: 0

0: Rewriting is allowed.

All function codes are allowed to be modified.

1: Rewriting is prohibited.

All function codes, except PP-01, can only be viewed and cannot be modified.

PP-02 Parameter initialization |Range: 0 to 3 Factory value: 0

0: No operation.

1: Clear the record information.

Clears the inverter fault record information, accumulated running time (Pn-01),
accumulated power-on time (Pn-00), and accumulated power consumption (Pn-04).

2: Restore factory parameters (motor parameters are not restored).

3: Restore factory parameters (motor parameters are also restored).

96




User's Manual for VL600 High Performance Vector Inverter

Parameters and Description

PP-03 Function Parameter Mode Display Attributes Range: 0~11 Factory value: 11
Tens digit | Ones digit

D0 group dizplay

zaiection

0: Mot display

1: Display

A group display

zelection

0: Mot display

1: Dispiay
P_P-O4 Persor!allzed parameter Range: 0~11 Factory value: 00
display selection
PP-05 Software version [Scope: Control board software .

. Factory value: -

number version number
PP-06 Product No. Scope: Inverter product number Factory value: -

6.19 Group A2 Second motor parameters

VL600 can store 2 sets of motor parameters, and both motors can be independently set up
for control and time-sharing drive.
The second group of motor parameters (group A2) is identical to the first group of motor

parameters (group P4) in terms of function code layout and definition.

A2-00 Motor Type Selection

Range: 0 to 2

Factory value: 0

0: Ordinary asynchronous motor
1: Inverter asynchronous motor

A2-01 Rated power

Range: 0.1kW to 1000.0kW

Factory value: determined
based on model

A2-02 Rated frequency

Range: 0.01Hz to maximum frequency

Factory value: determined
based on model

A2-03 Rated current

Scope:
0.01A~655.35A (Inverter power <=55kW)
0.1A~6553.5A (Inverter power >55kW)

Factory value: determined
based on model

A2-04 Rated voltage

Range: 1V to 2000V

Factory value: determined
based on model

A2-05 Rated Speed

Range: 1rpm to 65535rpm

Factory value: determined
based on model

A2-06  Asynchronous
motor no-load current

Scope:
0.01A~A2-03 (Inverter power <=55kW)
0.1A~A2-03 (Inverter power >55kW)

Factory value: determined
based on model

A2-07  Asynchronous
motor stator resistance

Scope:
0.001Q~65.535Q (Inverter power <=55kW)
0.00010Q~6.5535Q (Inverter power >55kW)

Factory value: determined
based on model

Scope:
A2-08 Leakage [0.01mH~655.35mH (Inverter power ) .
= Factory value: determined
reactance of [ <=55kW) based on model
asynchronous motors |0.001mH~65.535mH (Inverter
power >55kW)
A2-09  Asynchronous | Scope: Factory value: determined
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motor rotor resistance |[0.001Q~65.535Q (Inverter power <=55kW) |based on model
0.00010~6.5535Q (Inverter power >55kW)
Scope:
A2-10  Asynchronous 0.01mH~655.35mH (Inverter power
X : _ Factory value: determined
motor mutual inductive | <=55kW) based on model
resistance 0.001mH~65.535mH (Inverter
power >55kW)
el M TTONEE Scope: Factory value: determined
Motor Stator|0.001Q~65.535Q (Inverter power <=55kW) b dy d |
Resistance ased oh mode
0.00010Q~6.5535Q (Inverter power >55kW)
Scope:
0.01mH~655.35mH (Inverter power
A2-12 Synchronous <=55KW Factory value: determined
e = )
motor D-axis inductors based on model
0.001mH~65.535mH (Inverter
power >55kW)
Scope:
A2-13 Synchronous 0.01mH~655.35mH (Inverter power _
| Factory value: determined
motor Q-axis | <=55kW) based on model
inductance 0.001mH~65.535mH (Inverter
power >55kW)
A2-14 Reservations Range: - Factory value: -
FA S Spmsinenen: . Factory value: determined
motor reverse |Range: 0.1V to 6553.5V
. based on model
electromotive force
azgl S A2-26| Range: - Factory value: -
Reserved ge- y )
b2y Number o Range: 1 to 65535 Factory value: 1024
Encoder Lines
A2-18 Encoder type Range: 0 to 2 Factory value: 0
0: ABZ incremental encoder.
1: UVW incremental encoder.
2: Rotary transformers.
A2-19 Speed Feedback PG Selection Range: 0 to 2 Factory value: 0
0: Local PG.
1: Extended PG.
2: PULSE pulse input (X6).
A2-20 ABZ incremental encoder AB phase sequence Range: 0 to 1 Factory value: 0

0: forward.
1: reverse.

A2-24 Rotary Transformer Pole Pairs

Range: 1 to 65535

Factory value: 1

A2-25 Reserved

Range: -

Factory value:-

A2-26 Speed Feedback PG Break Detection Time

Range: 0.0s to 10.0s

Factory value: 0.0s

0.0: inaction.
0.1s to 10.0s: action.
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A2-27 Tuning selection Range: 0 to 12 Factory value: 0

0: inaction,

1: Static tuning of asynchronous motors.

2: Complete tuning of asynchronous motors.

3: asynchronous motor stationary complete tuning.

A2-28 Speed loop proportional gain 1 Range: 1 to 100 Factory value: 30
A2-29 Velocity loop integration time1 Range: 0.01s~10.00s Factory value: 0.50s
A2-30 Switching frequency 1 Range: 0.00 to A2-33 Factory value: 5.00Hz
A2-31 Speed loop proportional gain 2 Range: 0 to 100 Factory value: 20
A2-32 Velocity loop integration time2 Range: 0.01s~10.00s Factory value: 1.00s

A2-33 Switching frequency 2 Range: A2-30 to maximum Factory value: 10.00Hz

output frequency

A2-34 Vector Control Differential Gain Range: 50 to 200% Factory value: 100%

A2-35 Speed Loop Filter Time Constant |Range: 0.000s~0.100s Factory value: 0.000s

A2-36 Vector Control Overexcitation Gain | Range: 0 to 200 Factory value: 64

A2-37 Upper Torque Limit Source in

: Factory value: O
Speed Control Mode Range: 0 to 7 ry

0: A2-38 setting.

1: Al1.

2: Al2.

3: Keyboard potentiometer.

4: PULSE setting.

5: Communication settings.

6: MIN (Al1,Al2).

7: MAX (Al1,Al2).
A2-38 Digital setting of upper torque limit in

Range: 0.0%to 200.0% |Factory value: 150.0%

speed control mode
A2-39~A2-40 Reserved Range: - Factory value:-
A2-41 Excitation Regulation Proportional Gain |Range: 0 to 20000 Factory value: 2000
A2-42 Excitation Regulation Integral Gain Range: 0 to 20000 Factory value: 1300
A2-43 Torque Adjustment Proportional Gain Range: 0 to 20000 Factory value: 2000
A2-44 Torque Regulation Integral Gain Range: 0 to 20000 Factory value: 1300
A2-45 Speed Ring Integral Properties Range: 0 to 1 Factory value: 0

Bit: Integral separation

0: Invalid.

1: Effective.
A2-46 Vector Weak Magnetic Mode Selection Range: 0 to 2 Factory value: 0
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0: Invalid for weak magnetic
1: Effective when decelerating.
2: Effective at constant speed or deceleration.
A2-47 Overmodulation selection Range: 0 to 1 Factory value: 0
Range: 100%to
A2-48 Overmodulation coefficient 110(3 ° Factory value: 105%
(o]

hEny  UIRES egnele  MERmUm e Range: 50 to 200% |Factory value: 100%

Coefficient
A2-50 Reserved Range: - Factory value: -
A2-51 2nd Motor Control Method Range: 0 to 2 Factory value: 0

0: Speed sensorless vector control (SVC).
1: With speed sensor vector control (FVC).
2: V/F control.

A2-52 2nd motor acceleration/deceleration time selection |Range: 0to 4 |Factory value: O

0: Same as 1st motor.

1: Acceleration and deceleration time 1.
2: Acceleration and deceleration time 2.
3: Acceleration and deceleration time 3.
4: Acceleration and deceleration time 4.

Factory value: determined

A2-53 2nd motor torque boost Range: 0.0%to 30.0%
based on model

0.0%: automatic torque boost.
0.1% to 30.0%: manual torque boost.

Factory value: determined

A2-55 2nd Motor Oscillation Suppression Gain |Range: 0 to 100 based on model

100




User's Manual for VL600 High Performance Vector Inverter

Troubleshooting and Abnormality Treatment

7. Troubleshooting and Abnormality Treatment

7.1 Fault Alarms and Countermeasures

VL600 inverter has various warning messages and protection functions, once the fault
occurs, the protection function acts, the inverter stops output, the inverter fault relay contact
acts, and the fault code is displayed on the inverter display panel. Before seeking service, the
user can carry out self-examination according to the tips in this section, analyse the cause of
the fault and find out the solution. If it belongs to the reasons described in the dotted box,
please seek service and contact with the agent of the inverter you purchased or directly with
this Company.

Fault

No. code

Digital
tube
display

Type of
fault

Possible causes of fault

Countermeasures

1 E.oC1

[

Acceleration
overcurrent

1. Low grid voltage

2. Acceleration time is too short
3. The control mode is vector
but no parameter identification
is done.

4. Load rotational inertia is too
large, shock load is too heavy
5. V/IF curve ratio set too large
6. When an instantaneous stop
occurs, the rotating motor is
restarted.

7. Motor parameter setting is
not normal

8. Inverter power is too small

1. Check the input power supply

2. Perform motor parameter
identification

3. Extended acceleration time

4. Reduce the sudden change of
load and prolong the acceleration
time

5. Adjust the V/F curve setting,
adjust the manual torque boost or
set the motor parameters correctly
to ensure that the automatic torque
boost is normal.

6. Start the motor after it has
stopped
7. Set
correctly
8. Selection of inverters with large
power levels

the motor parameters

2 | EoC2

i

(N

Deceleration
overcurrent

1. The inverter output circuit
there is a ground or short
circuit

2. Control mode is vector and
there is no  parameter
identification.

3. Deceleration time
short

4. Low voltage

5. Suddenly add load during
deceleration

6. No braking unit and braking
resistor installed

is too

1. Troubleshooting peripheral faults
2. Motor parameter identification

3. Increase the deceleration time

4. Adjust the voltage to the normal
range

5. Cancellation of surge loads

6. Adding brake unit and resistor

3 | E.oC3

Constant
speed
overcurrent

1. The inverter output circuit
there is a ground or short
circuit

2. Control mode is vector and
there is no  parameter
identification.

3. Low voltage

4. Whether there is a sudden
load in the operation

5. Inverter selection is small

1. Troubleshooting peripheral faults

2. Motor parameter identification

3. Adjust the voltage to the normal
range

4. Cancellation of surge loads

5. The choice of power level greater
inverter
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Digital

No. el tube 0 @ Possible causes of fault Countermeasures
code . fault
display
1. High input voltage 1. Adjust the voltage to the normal
2. The acceleration process
there is an external force drag range
= 111 |Acceleration ; 2. Cancel this power or add braking
4 | EoUl | = =i motor operation -
== overvoltage T resistance
3. Acceleration time is too short L
. . - 3. Increase acceleration time
4. No braking unit and braking . . :
. . 4. Adding brake unit and resistor
resistor installed
1. High input voltage
2. Deceleration process there| 1. Adjust the voltage to the normal
is an external force drag motor | range
5 | EoU2 E % UE’ Deceleration |operation 2. Cancel this power or add braking
overvoltage |3. The deceleration time is too | resistance
short 3. Increase the deceleration time
4. No braking unit and braking | 4. Adding brake unit and resistor
resistor installed
1. High input voltage 1. Adjust the voltage to the normal
Constant > Th st f oxt |
6 | Eous | £ altl speed . The existence of external|range
forces during operation drag|2. Cancel this power or add braking
overvoltage ) )
motor operation resistance
7 | EFAL | I=.1- IHl_ |Reserved
1 Three-phase input power is
not normal 1. Check and eliminate problems in
2. Driver board abnormality the peripheral wiring
=1 ~u |Input phase ) . ) )
8 | EIPL | iz i—'i_ I 3. Lightning protection board | 2. Seek technical support
0ss
abnormality 3. Seek technical support
4, Main control board | 4. Seek technical support
abnormality
1. The inverter to the motor| 1. Troubleshooting peripheral faults
lead is not normal 2. Check the motor three-phase
9 | EoPL E. .: i L Output 2. Motor running inverter|winding is normal and
phase loss | three-phase output imbalance |troubleshooting
3. Driver board abnormality 3. Seeking technical support
4. Module exceptions 4. Seek technical support
1. High ambient temperature )
. 1. Reduce the ambient temperature
2. Air duct blockage
Inverter 3 Fand 2. Clean the air duct
= . Fan damage
10 | E.oH1 | {=_ =11 | |module g . 3. Replace the fan
. 4. Module thermistor damage )
overheating ) 4. Replacement of thermistor
5. Damage to the inverter )
5. Replacement of inverter module
module
Rectifier 1. High ambient temperature 1. Reduce the ambient temperature
11 | EoH2 | =52 | module 2. Obstruction of air ducts 2. Clean the air duct
overheating |3. Fan damage 3. Replace the fan
12 | EoH3 E.::l HE: Internal 1. High ambient temperature 1. Reduce the ambient temperature
module 2. Obstruction of air ducts 2. Clean the air duct
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Fault DIl Type of
No. tube yp Possible causes of fault Countermeasures
code . fault
display
over-temper | 3. Fan damage 3. Replace the fan
ature
1. Reduce the load and check the
1. Whether the load is too large ) .
i i |Inverter ) motor and mechanical conditions
13 | Eol1 | = =i or occurs motor blocking
*="="loverload 2. Select a larger power level
2. Inverter selection is small )
inverter
1. Whether the  motor ,
rotection parameter PL-01 is 1. Set this parameter correctly
Motor Zeta o rFi)ateI or not 2. Reduce the load and check the
14 | EolL2 | |- =i pprop y ) motor and mechanical conditions
=== =" loverload 2. Whether the load is too large .
. 3. The choice of power level greater
or occurs motor blocking .
. L inverter
3, inverter selection is small
1. Signaling of external faults
External . . . . ;
e e | i via multi-function terminal X 1. Reset operation
15 E.Ed = |~ 11 | equipment , .
- failure 2. Input the signal of external | 2. Reset operation
fault through virtual 10 function
_ _ _ _ |EEPROM
16 | E.EEP }'_' |: :: i~ | read/write 1. EEPROM chip damage 1. Replace the main control board
failure
1. The upper computer is not
working properly 1. Check the upper computer wiring
_ - - | Communicati 2. Communication line is not|2. Check the communication
17 | E.485 t"”::.:l on fault normal connection line
3. Incorrect  setting  of|3. Correctly set communication
communication parameter | parameters
Group PA
1. The driver board and power|1. Replace the driver board or
- Contactor .
18 | E.Con | iz i_zirm cault supply is not normal power board
2. Contactors are not normal 2. Replacement of contactors
Current 1. Check the Hall device
" | u . . v 1. Replacement of Hall devices
19 | ECt | = 1~ | Detection abnormality .
~a ‘== T ) ) 2. Replace the driver board
Fault 2. Driver board abnormality
Switching 1. Change the current motor
20 | E.Sor F-E"'"' moFor failure seléctlon thro.ugh the termllnal 1. Motor sv.wtchlng operation after
= - during during the inverter running|the inverter is stopped
operation process
Short-circuit
21 | E.Gnd I:_I_n—q_-j fault to | 1. Motor short circuit to ground | 1. Replace the cable or motor
ground
1. Incorrect encoder parameter|1. Correctly set the encoder
settin arameters
Motor 2 Nog arameter tunin 2 Motor parameter identification
22 | ESPL | |=.'51-'I_ | overspeed hoPp J ) ' P ) ,
= = fault 3. Motor overspeed detection|3. Reasonable setting of detection
parameter PL-32, parameters according to the actual
PL-33 not set up properly situation
Motor 1. Temperature sensor wiring|1. Test temperature sensor wiring
23 | E.oH4 | |=, =il |over-temper |loose and troubleshooting
ature fault 2. Motor temperature is too|2. Reduce the load frequency or
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Digital
No. el tube 0 @ Possible causes of fault Countermeasures
code . fault
display
high take other heat dissipation
measures to the motor for heat
dissipation processing
1. Motor parameters are not{1. Correctly set the motor
24 EtU Motor tuning | set according to the nameplate | parameters according to the
’ faults 2. Parameter identification | nameplate
process timeout 2. Check the inverter to motor lead
1. Reduce the load and check the
Wave-by-wa | 1. Whether the load is too large , N
. motor and mechanical conditions
25 | E.CLo ve  current|or occurs motor blocking
- . 2. Select a larger power level
limiting faults | 2. Inverter selection is small .
inverter
Runtime PID
unt 1, PID feedback is less than|1. Check the PID feedback signal or
26 | E.LoF feedback .
P9-26 set value set P9-26 to a suitable value
loss fault
1. To confirm whether the load is
27 | EoLL Load loss | 1. Inverter running current less | detached or PL-29, PL-30
' fault than PL-29 parameter settings are in line with
the actual operating conditions
Cumulative L
. . . ) 1. Use the parameter initialization
running time|1. Accumulated running time .
28 | E.to1 function to clear the record
to reach | reaches the set value . )
. information
failure
Cumulative o
ower-u 1. Accumulated power-un time 1. Use the parameter initialization
29 E.to2 p P ) P P function to clear the record
time to reach | reaches the set value . .
information
fault
30 | E.to3 Reserved Contact Agent
Buffer
Resistor 1. Input terminal voltage is not
) P ] 9 1. Adjust the voltage to the normal
31 | ECnP Frequent in the range required by the range
On/Off specification g
Failure
1. Instantaneous power failure
2. Inverter input voltage is not| 1. Reset fault
in the range of specification|2. Adjust the voltage to the normal
requirements range
Under-volta
32 | ELU : : o fault g 3. Bus voltage is not normal 3. Seeking technical support
4. Rectifier bridge and buffer|4. Seek technical support
resistance is not normal 5. Seeking technical support
5. Driver board abnormality 6. Seek technical support
6. Control board abnormality
1. Input of user-defined fault 1
signal via multi-function
33 | E.Cd1 User-defined |terminal X . 1. Reset operat!on
fault 1 2. Input the signal of|2. Reset operation
user-defined fault 1 through the
virtual 1O function
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Fault BlEiE] Type of
No. tube P Possible causes of fault Countermeasures
code . fault
display
1. Input of user-defined signal
for fault 2 via multi-function
34 | ECd2 | =4 A User-defined |terminal X . 1.Resetoperat!on
=== |fault 2 2. Input the signal of|2. Reset operation
user-defined fault 2 through the
virtual 10 function
1. C l t th der t
1. Mismatch of encoder model or.rec y sel Ihe encoder type
. according to the actual
= 1= 1~ |Encoder/PG |2. Encoder wiring error . -
35 | EEC | y= 171 . 2. Troubleshooting wiring
=+*'= "= |card failure |3. Damaged encoder
4 PG Card Abnormal 3. Replacement of encoder
' 4. Replacement of PG cards
1. Correctly set the encoder
parameters
1. Incorrect encoder parameter ) )
" 2. Check whether the machinery is
settin
9 abnormal, whether the motor to
(When P0-03 =1)
) carry out the sen
. 2. Motor blocking . .
Excessive o Number of tuning, is the torque
3. Speed deviation is too large )
i~ | speed ) setting value P3-10 too small
36 | E.oSP N b | L detection parameters PL-34, o
deviation 3. Speed deviation is too large
PL-35 set unreasonable .
fault detection parameters PL-34, PL-35
4. Inverter output UVW to
set unreasonable
motor
B ) ~ |4. Check whether the wiring
The wiring is not working .
between the inverter and the motor
properly. L
is disconnected or not
impunity
Magnetic )
1. Reconfirm whether the motor
pole initial .
- i 1. Motor parameters and the | parameters are correct, focusing on
37 | E.Pon LT | position o i
| actual deviation is too large whether the rated current is set
angle
9 ) small
detection
UV signal 1.D d d 1. Repl t of d
- - . Damaged encoder . Replacement of encoder
38 | E.uFb | i=g_il=}= |feedback J i
2. PG Card Abnormal 2. Replacement of PG cards
error
39 | ELoG E.:-l:'rEl Program 1. Encoder abnormality 1. Replacement of encoder
logic error 2. PG Card Abnormal 2. Replacement of PG cards
Reverse
41 | ECoF F.E- » I: Potential 1. Motor parameters are set{1. Correctly set the motor
T Abnormal incorrectly parameters
fault
Excessive
PID 1. PID feedback i ter than | 1. Check the PID feedback signal
- = . eedback is greater than | 1. Check the eedback signal or
43 | E.0EF | I= 1= - | feedback J °
. | Pb-17 set value set Pb-17 to a suitable value
fault during
operation
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Digital

No. Ratlt tube Typeiaf Possible causes of fault Countermeasures
code . fault
display
Continuous
= "~ ) 1. Reduce the load and check the
46 | E.LC 1”41 _1_ |current 1. Whether the load is too large ) .
I I motor and mechanical conditions
limiting fault
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7.2 Common faults and their treatment

refer to the following method for simple fault analysis:

The following fault conditions may be encountered during the use of the inverter, please

Table 6-1 Common Faults and Their Handling Methods

No. Fault phenomenon Possible causes Troubleshooting
Grid voltage is absent or too low;
The switching power supply on the|Check the input power
inverter drive board is faulty; supply;
The rectifier bridge is damaged; Check busbar voltage;
1 |No display on power up |The inverter buffer resistor is|Re-plug the 40-core
damaged; cable;
Control board, keypad fault; Seek the services of the
The control board is disconnected | manufacturer;
from the driver board and keyboard;
Poor contact of the connecting wire
between the driver board and the
control board;
The relevant device on the control|Re-plug the  40-core
2 |Always show -H-t- board is damaged; cable;
Motor or motor wires have a short to|Seek factory service;
ground;
Hall fault;
The grid voltage is too low;
Measure the insulation of
. . the motor and output
Power-up display Motor or output wire shorted to| . . )
3 I'"E. Gnd" ground; wires with a rocking
give a warning The inverter is damaged; meter; .
Seek the services of the
manufacturer;
Power on the inverter
display is normal, after|The fan is damaged or blocked; Replace the fan;
4 |running the display|There is a short in the peripheral|Troubleshoot external
"-H-t-" and immediately | control terminal wiring; short circuits;
shutdown
Reduce the carrier
Frequent  Newspaper | The carrier frequency is set too high; |frequency (P8-02);
5 E.oH1 Damaged fan or clogged air ducts; Replace the fan and clean
(Module Overheat) | Inverter internal device damage the air ducts;
Failure (thermocouple or other); Seek the services of the
manufacturer;
Motor and motor cables; Reconfirm  the  wiring
The motor does not|Inverter parameter setting error between the inverter and
6 |rotate after the inverter|(Motor parameters); the motor;

is running.

Poor contact between driver board
and control board wires;

Replace the motor or clear
the mechanical problem;
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No. Fault phenomenon Possible causes Troubleshooting
Driver board failure; Check and reset motor
parameters;
Check and reset the
Group P5 related
The parameters are set incorrectly; parameters;
7 X terminal failed. External signal error; Reconnect the external
SEL and +24 shorting tabs are loose; |signal cable;
Control board failure; Reconfirm the SEL and
+24 shorting tabs;
Seek factory service;
With closed-loop vector|Encoder failure; Replace the code disc and
8 control, the motor | The encoder is connected to the |reconfirm the wiring;
speed cannot be | wrong wire or has poor contact; Replace the PG card;
increased. PG card failure; driver board failure; |Seek services;
Reset motor parameters
The motor parameters are not set|or perform motor tuning;
Frequent  overcurrent .
correctly; Set the appropriate
9 and overvoltage faults The acceleration and deceleration |acceleration and
are reported by the| . . L
inverter times are not appropriate; deceleration times;
Load fluctuations; Seek the services of the
manufacturer;
Check for loose contactor
cables;
Check for faulty
10 rpec:)v(\;(:t; E.uc?on or run) Soft start contactor is not engaged; g%r:caﬂi:tor;r faulty 24V
supply power to the
contactor;

Seek factory service;

11

Power-up display
B8B88F

The relevant device on the control
board is damaged;

Replace the control board;
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8. List of Function Parameters

Function
code

Name

Setting range

Factory value

Address

Change

PO Basic Function Group

P0-00

Motor Selection

0: Motor 1
1: Motor 2

FOOOH

P0-01

Model Selection

1: G type (constant torque load model)
2: P type (variable torque load model)

FOO1H

P0-02

Run command
channel selection

0: Panel command channel ("LOC" lamp off)
1: Terminal command channel ("LOC" lamp
lit)

2: Communication command channel ("LOC"
lamp blinking)

FOO2H

P0-03

1st Motor Control
Mode Selection

0: No PG vector control
1: With PG vector control
2: V/F control

FOO3H

P0-04

Main  frequency
source X
selection

0: digital given (preset frequency P0-06, UP/)
(DN can be modified, no memory for power
down)

1: Digital setting (preset frequency PO0-06,
UP/)

(DN can be modified, power-down memory)
tAl1 3:AI2

: Keypad potentiometer given

: PULSE pulse setting (X6)

: Multi-segment instruction

: Simple PLC

:PID

: Communication given

©oo~NOO AN

FO04H

P0-05

Auxiliary
frequency source
Y selection

Same as P0-04 (main frequency source X
selection)

FOO5H

P0-06

Keypad Numeric
Settings

0.00Hz to maximum frequency (P0-13)

50.00 Hz

FOO6H

P0-07

Frequency
source
selection

stack

Digit: Frequency source selection

0: Main frequency source X

1: Primary and secondary arithmetic results
(Arithmetic relations are determined by the
tens place)

2: Switching between main frequency source
X and auxiliary frequency source Y

3: Switching between main frequency source
X and main and auxiliary operation results

4: Auxiliary frequency source Y and main and
auxiliary operation result switching

Tenth position: Frequency source main and
auxiliary arithmetic relations

0: Primary + Secondary

1: Primary - Secondary

2: Maximum value of both

3: Minimum of two

00

FOO7H

P0-08

Acceleration time
1

0.00s~65000s

Determination
of model

FOO8H

P0-09

Deceleration time
1

0.00s~65000s

Determination
of model

FOO9H

PO-10

running direction

0: Positive
1: Reverse

0

FOOAH

PO-11

Upper frequency

Lower limit frequency PO0-12 to maximum
frequency P0-13

50.00 Hz

FOOBH
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Fl.:;r:)c::aon Name Setting range Factory value | Address | Change
PO Basic Function Group
P0-12 |lower frequency |0.00Hz to upper limit frequency P0-11 0.00Hz FOOCH e
Po-13 | Maximum 50.00Hz to 320.00Hz 50.00Hz | FOODH | %
frequency
PO-14 Ant.|-reversal 0: Reve.rs.alll aIIovyed . 0 FOOEH %
options 1: Prohibition of inversion
Auxiliary
Frequency . . .
P0-15 |Source Y Range O: Rela.tlve to P0-13 maximum frequency 0 FOOFH %
: 1: relative to frequency source X
Selection for
Stacking
Auxiliary
po-16 |freauency source | o 4500, 100% FO10H *
Y range when
stacked
Auxiliary
frequency source
P0-17 |bias frequency|0.00Hz to maximum frequency P0-13 0.00Hz FO11H *
during
superposition
0: P0-11 setting
1: A1
_ Upper Frequency | 2: Al2
P0-18 Source 3: Keyboard potentiometers 0 FO12H *
4: PULSE pulse setting (X6)
5: Communication given
P0-19 gig;;er Frequency | 5 50z to maximum frequency PO-13 0.00Hz | FO13H | =
F%Z(jfn Name Setting range Factory value | Address | Change
P1 Start-stop control
0: Starting from starting frequency
P1-00 Stal’tlng method 1: Speed tracking start 0 F100H *
2: Brake then start
P1-01 | Starting frequency 0.00Hz to 10.00Hz 0.00Hz F101H o
P1-02 tsi’rtr‘]"‘:'”g frequency holding | ; ¢ 15 100.0s 0.0s FI02H |
P1-03 | Starting DC braking current| 0% to 100% 0% F103H *
P1-04 |Starting DC braking time | 0.0s to 100.0s 0.0s F104H *
0: linear  acceleration  and
deceleration
Acceleration and )
P1-05 |deceleration mode|1: S-curve acceleration  and 0 F105H *
selection deceleration mode 1
2: S-curve acceleration and
deceleration mode 2
Proportion of time at the
P1-06 . 0.0%to (100.0%-P1-07) 30.0% F106H *
beginning of the S-curve
p1.7 | Froportion of time at the 4 5.1, (100.0%-P1-06) 300% | F107H | %
end of the S-curve
P1-08 | Stopping mode of machine 0: Decelerat§ and stop 0 F108H *
1: Free parking
p1-0g |Stopping DC braking start| g 41, 4 maximum frequency 0.00Hz F109H *
frequency
P1-10 tsi‘:::dc’w” DC braking wait| 5 o5 t5 100.0 0.0s FI0AH | *
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Fl:::;::aon Name Setting range Factory value | Address | Change
P1 Start-stop control
Stopping DC  braking
P1-11 0% to 100% 0% F10BH *
current
P1-12 | Stopping DC braking time |0.0s to 100.0s 0.0s F10CH *
P1-13 |Brake utilization rate 0% to 100% 100% F10DH b4
0: Downward tracking from the stop
frequency
Rotation speed ftracking|1: Tracking upwards from zero
P1-14 0 F10EH *
method speed
2:  Downward tracking from
maximum frequency
RPM Tracking Response
P1-15 ] 1to 100 20 F10FH *
Time
P1-16 |Speed tracking current Kp | 0~1000 500 F110H
P1-17 | Speed tracking current Ki | 0~1000 800 F111H
Determination
P1-18 |RPM Tracking Current 30%~200% F112H
of model
Function
Name Setting range Factory value | Address | Change
code
Group P2 V/F control parameters
0: linear V/F
1: Multi-point V/F
2:2.0 power drop torque curve
3:1.2 power drop torque curve
4:1.4 power drop torque curve
P2-00 |VF curve setting 0 F200H *
6:1.6 power drop torque curve
8:1.8 power drop torque curve
9: Reservations
10: VF fully separated mode
11: VF semi-detached mode
P2-03 ~Motor rated frequency
P2-01 | V/F frequency value F3 0.00Hz F201H *
(P4-02)
P2-02 |V/F voltage value V3 0.0% to 100.0% 0.0% F202H *
P2-03 |V/F frequency value F2 P2-01 to P2-05 0.00Hz F203H *
P2-04 |V/F voltage value V2 0.0% to 100.0% 0.0% F204H *
P2-05 |V/F frequency value F1 0.00Hz to P2-02 0.00Hz F205H *
P2-06 |V/F voltage value V1 0.0% to 100.0% 0.0% F206H *
0.0%: (automatic torque boost) Determination
P2-07 |torque boost F207H A
0.1% to 30.0% of model
Manual  Torque  boost )
P2-08 0.00Hz to maximum frequency 50.00 Hz F208H *
cut-off frequency
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Function
Name Setting range Factory value | Address | Change
code
Group P2 V/F control parameters
p2-00 |VF _ Differential| § 5, 16 200.0% 0.0% F209H
Compensation Gain
P2-10 |V/F Overexcitation Gain 0 to 200 64 F20AH *
0: Digital setting (P2-12)
1. A1 2: A2 3: Keypad
potentiometer
4: PULSE pulse setting (X6)
P2-11 V/F  separated voltage |5: Multl-segmentlnstructlon 0 F20BH %
source 6: Simple PLC
7:PID
8: Communication given
Note: 100.0% corresponds to the
rated voltage of the motor.
po-12 |V/F separated  wvoltage o\, \1ior rated voltage oV F20CH | =%
digital setting
0.0s~1000.0s
Voltage acceleration time |Note: Indicates the time for OV to
- . . *
p2-13 for V/F separation change to the rated voltage of the 0.0s F20DH
motor
p2-14 | Voltage deceleration time | os_1000 s 0.0s F20EH
for V/F separation
P2-15 V/E oscillation suppression 0to0 100 Determination F20FH %
gain of model
P2-16 VF.OscnIatlon Suppression 0~a 3 F210H
Gain Mode
Selection of VF separation
P2-17 | shutdown method 01 0 F211H
po-1g |VF over loss speed action| 5 o0, 150% F212H
current
P2-19 VF overcurrent loss speed 0~1 1 F213H
enable
P2-20 VF Ovell'currenlt Velocity 0~100 20 F214H
Suppression Gain
p2-21 | VF - overeurrent 5ae,100% 50% F215H
compensation factor
P9-99 VF overvoltage stall action 200.0V~2000.0V Determination F216H
voltage of model
P2-23 | VF overvoltage stall enable | 0~1 1 F217H
VF overvoltage stall
P2-24 |suppression frequency | 0~100 30 F218H
gain
pop5 | V& overvoltage  stalljg 4, 30 F219H
suppression voltage gain
over-voltage Stall
P2-26 |Maximum Rise Limit | 0~50 5Hz F21AH
Frequency
po-g7 |Divergence compensation | 4 . o 0.5s F21BH
time constant
Function .
: Name Setting range Factory value | Address | Change
code

Group P3 First motor vector control parameter set
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Function
: Name Setting range Factory value | Address | Change
code
Group P3 First motor vector control parameter set
p3.gp | velocity loop proportional| ¢\ 1y, 30 F300H *
gain 1
Velocity loop integration
P3-01 time1 0.01s~10.00s 0.50s F301H
P3-02 | Switching frequency 1 0.00 to P3-05 5.00 Hz F302H
p3.03 | elocity loop proportional| 4, 1y, 20 F303H
gain 2
Velocity loop integration
P3-04 | . 0.01s~10.00s 1.00s F304H
time2
P3-05 | Switching frequency 2 P3-02 ~Maximum Frequency 10.00 Hz F305H
P3-06 \éﬁor Control Differential| 5,014 200% 100% F306H
p3.g7 | Velocity loop filter time| , n0¢ 4 0.100s 0.000s F307H *
constant
pa.gg |vector - controlly o000 64 F308H | *
overexcitation gain
0: Function code P3-10 setting
1: A1
2: A2
3: Keyboard potentiometers
P3-09 ppper torque limit source |4: PULSE pylsg settllng 0 F309H %
in speed control mode 5: Communication given
6: MIN (Al1,Al2)
7: MAX (Al1,Al2)
The full scale range of options 1-7
corresponds to P3-10.
Digital setting of upper
P3-10 |[torque Ilimit in speed|0.0% to 200.0% 150.0% F30AH e
control mode
p3.q3 |Excitation - regulation | 6n009 2000 F30DH | %
proportional gain
Excitation Regulation
P3-14 . 0 to 60000 1300 F30EH *
Integral Gain
p3-15 | 10rque _adustment! 66000 2000 F30FH | =
proportional gain
p3.g |Ntegral gain for torque . qq40q 1300 F310H *
regulation
p3.7 |SPeed  Ring  Points|, 0 F311H *
Properties
0:Weak magnetic ineffective
P3.18 Vector wgak magnetic 1:Effect!ve when decelerating 1 F312H %
mode selection 2:Effective at constant speed or
deceleration
. 0: Invalid overmodulation
P3-19 | Overshooting 1: Overmodulation enable 0 F313H
P3-20 | modulation factor 100% to 110% 105% F314H
Maximum moment
P3-21 | coefficient of weak | 50%to 200% 100% F315H o
magnetism
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Function .
: Name Setting range Factory value | Address | Change
code
P4 First motor parameters
P4-00 |Motor type selection |2 Ordinary asynchronous motor 0 F400H *
1: Inverter asynchronous motor
Determined
P4-01 | Motor rated power 0.1kW~1000.0kW based on F401H *
model
P4-02 |Motor rated frequency |0.01Hz to maximum frequency De:)efrrr:cl)r;a;:on F402H *
0.01A~655.35A (Inverter POWer | b iermination
P4-03 | Motor rated current <=55kW) of model F403H *
0.1A~6553.5A (Inverter power >55kW)
Determined
P4-04 | Motor rated voltage 1V to 2000V based on F404H *
model
P4-05 |Rated motor speed 1rpm~65535rpm Determination F405H *
of model
P4-06 Asynchronous  motor|0.01A~P4-03 (Inverter power <=55kW) Tuning F406H *
no-load current 0.1A~P4-03 (Inverter power >55kW) parameter
0.0010~65.535Q  (Inverter  power
Asynchronous  motor | <=55kW) Tuning
Pa-07 stator resistance 0.0001Q~6.5535Q (Inverter| parameter F407H *
power >55kW)
0.01mH~655.35mH (Inverter power
Leakage reactance of|<=55kW) Tuning
- *
P4-08 asynchronous motors | 0.001mH~65.535mH (Inverter| parameter F408H
power >55kW)
0.0010~65.535Q  (Inverter  power
Asynchronous  motor | <=55kW) Tuning
P4-09 rotor resistance 0.0001Q~6.5535Q (Inverter| parameter F409H *
power >55kW)
0.1mH~6553.5mH  (Inverter power
Asynchronous  motor| ~~ .
P4-10 |mutual inductive | <=20KW) Tuning FAOAH | %
. 0.01mH~655.35mH (Inverter| parameter
resistance
power >55kW)
P4-17 I’i\‘n”e";ber of - encoder , 65535 1024 FA1H | %
0: ABZ incremental encoder
P4-18 |Encoder Type 1: UVW incremental encoder 0 F412H *
2: Rotary Transformer
ABZ Incremental 0: Positive
P4-20 |Encoder AB Phase| .’ 0 F414H *
1: Reverse
Sequence
Rotary Transformer
P4-24 . 1 to 65535 1 F418H *
Pole Pairs
PG disconnection | 0.0: No action
Pa4-26 detection time 0.1s~10.0s: Action 0.0 F41AH *
0: No operation
1: Static tuning of asynchronous
motors
P4-27 | Tuning Options 2: Complete tuning of asynchronous 0 F41BH *

motors
3: Static complete
asynchronous motors

tuning  of
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Function
code

Name

Setting range

Factory value

Address

Change

Group P5 Input terminal control parameter group

P5-00

X1 terminal
selection

function

P5-01

X2 terminal
selection

function

P5-02

X3 terminal
selection

function

P5-03

X4  terminal
selection

function

P5-04

X5 terminal
selection

function

0: No function

1: Positive rotation operation (FWD)

2: Reverse operation (REV)

3: Three-wire operation control

4: Positive rotation at the point

5: Jogging to reverse

6: Terminal UP

7: Terminal DN

8: Free parking input

9: Fault reset

10: Running pause

11: External fault normally open input
12: Multi-segment command terminal 1
13: Multi-segment command terminal 2
14: Multi-segment command terminal 3
15: Multi-segment command terminal 4
16: Acceleration and deceleration time
selection terminal 1

17: Acceleration and deceleration time
selection terminal 2

18: Frequency source switching

19: UP/DN setting cleared to zero

20: Command source switch to
keyboard

21: Acceleration
prohibited

22: PID suspension
23: PLC status reset
24: Pendulum pause
25: Counter trigger signal input

26: Counter zero signal input

27: Length Count Input

28: Zeroing of length

29: Torque control prohibited

30: PULSE (pulse) frequency input

31: Reservations

32: Immediate DC braking

33: External fault normally closed input
34: Frequency modification enable

35: Reverse direction of PID action

36: External parking terminal 1

37: Command source switching to
communication control

38: PID points suspension

39: Frequency source X switches to the
digitally given

40: Frequency source Y switches to
digital feed

41: Motor selection terminal

and deceleration

F500H

F501H

F502H

F503H

F504H
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Function )
code Name Setting range Factory value | Address | Change
Group P5 Input terminal control parameter group
42: Reservations
43: PID parameter switching
X6 terminal function | 44: User-defined fault 1
P5-05 | election 45: User-defined faults 2 0 F505H *
46: Speed control/torque control
switching
47: Emergency stops
48: External parking terminal 2
P5-06 |Reservation 49: Shutdown DC brake input 0 F506H *
50: This run time is cleared to zero
51-59: Reservations
P5-07 | X-terminal filter time 0.000s~1.000s 0.010s F507H o
0: 2-wire 1
P5-08 Termmgl control 1:Two-W|r92 0 F508H *
operation mode 2: Three-wire 1
3: Three-wire 2
P5-09 |Terminal UP/DN Rate |0.001Hz/s to 65.535Hz/s 1.00 Hz/s F509H *
Single digit: Al1 curve selection
1: Curve 1 (2 points, see P5-14 to
P5-17)
2: Curve 2 (2 points, see P5-18 to
P5-21)
3: Curve 3 (2 points, see P5-22 to
P5-25)
P5-10 |Al curve selection 4: Curve 4 (4 points, see A0-00 to 321 F50AH *
A0-07)
5: Curve 5 (4 points, see A0-08 to
A0-15)
Tenth position: Al2 curve selection, as
above
Hundredths: Keypad potentiometer
Curve selection, as above
P5-11 | Al1 filter time 0.00s to 10.00s 0.10s F50BH *
P5-12 | Al2 filter time 0.00s to 10.00s 0.10s F50CH *
p5.13 | Keypad potentiometer), 5,4, 10.00s 0.10s F50DH | #
filter time
P5-14 i‘:‘]'pu‘t:”“’e 1 minimum| g 6ov to P5-16 010V | FS0EH | %
ps-15 | A curve Tminimum| 06 0ot +100.0% 0.0% FS0FH | %
input setting
P5-16 Q'pu‘;urve 1 maximum | pg_14 t0 +10.00v 1000V | F510H | %
ps17 | A cuve T maximum 04 6ot +100.0% 100.0% | F51H | %
input setting
P5-18 ﬁ‘]'pu‘t:”“’e 2 minimum| g 6oy to P5-20 010V | F512H | %
Al Curve 2 Minimum
P5-19 |[Input Correspondence |-100.0%to +100.0% 0.0% F513H *
Setting
P5-20 f:pﬁ“""e 2 Maximum | pg_18 to +10.00v 1000V | F514H | %
ps.pq | A curve 2 maximum| 44 6oty 4100.0% 100.0% | F515H |
input setting
pspp |A curve 3 minimum| 6 oy 1o ps.24 020V | F516H | %

input
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Function
code Name Setting range Factory value | Address | Change
Group P5 Input terminal control parameter group
Al Curve 3 Minimum
P5-23 |[Input Correspondence |-100.0%to +100.0% 0.0% F517H *
Setting
P5-24 ﬁ‘]'pﬁ“”’e 3 Maximum | o5 55 to +10.00v 1000V | F518H | %
Al Curve 3 Maximum
P5-25 |[Input Correspondence|-100.0%to +100.0% 100.0% F519H e
Setting
P5-26 | PULSE Minimum Input | 0.00kHz to P5-28 0.00kHz F51AH *
PULSE Minimum Input
P5-27 |Correspondence -100.0%to 100.0% 0.0% F51BH b4
Setting
P5-28 |PULSE Maximum Input | P5-26 to 100.00kHz 50.00kHz F51CH *
P5-29 | U-SE Maximum Input| 50 go.t0 100.0% 100.0% | F51DH | %
Setting
P5-30 | PULSE filter time 0.00s to 10.00s 0.10s F51EH *
Position:Al1  below minimum input
setting selection
0: Corresponds to the minimum input
setting
Al below minimum|1:0.0%
PS-31 input setting selection | Tenth position: Al2 below minimum 000 Fo1FH *
input setting selection, same as above
Hundredths: Keypad potentiometer
below minimum input setting selection,
as above
P5-32 | X1 delay time 0.0s~3600.0s 0.0s F520H *
P5-33 | X2 delay time 0.0s~3600.0s 0.0s F521H *
P5-34 | X3 delay time 0.0s~3600.0s 0.0s F522H *
FL::r:)((:jt;on Name Setting range Factory value | Address | Change
Group P6 Output terminal control parameter group
P6-00 Y2 termln.al output | 0: Pulse output (Y2-P) 0 F600H %
mode selection 1: Switching output (Y2-R)
0: no output
1: Signals during inverter operation
2: Inverter failure
3: Frequency level detection signal 1
(FDT1)
4: Frequency arrival signal (FAR)
Vo.R tehi tout 5: Inverter in zero speed operation
-R switching outpu
P6-01 g odlp 6: Motor overload pre-warning 0 F601H ¥

function selection

7: Inverter overload pre-warning

8: Setting notation value arrives

9: Arrival of the designated notation
value

10: Length Arrival

11: PLC cycle complete

12: Cumulative running time reached
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Function
code

Name

Setting range

Factory value

Address

Change

Group P6 Output terminal control parameter

group

P6-02

Relay 1 output function
selection
(1ra-1rb-1rc)

P6-03

Relay 2 output function
selection
(2ra-2rb-2rc)

P6-04

Y1
selection

output  function

13: Frequency limited

14: Torque limited

15: Ready to run

16: Al1 > Al2

17: Upper frequency limit

18: Lower frequency limit (no output at
shutdown)

19: Undervoltage status output

20: Communication settings

21: Positioning complete (reserved)

22: Positioning proximity (reserved)

23: Zero-speed operation of inverter
(output at shutdown)

24: Cumulative power-up time reached
25: Frequency level detection signal 2
(FDT2)

26:
27:
28:
29:
30:
31:
32:
33:
34:
35:
36:
37:
shutdown)

Frequency arrival signal 1
Frequency arrival signal 2
Current arrival signal 1
Current arrival signal 2

Timed arrival output

Al1 input overrun

Dropout signal

Reverse running

Zero current state

Module temperature reached
Output current overrun
Lower frequency limit (output at

38: Alarm signal output
39: Motor
pre-warning

over-temperature

40: This running time arrives

F602H

F603H

F604H

P6-06

Y2-P  pulse
function selection

output

: Operating frequency

: Setting frequency

: Output current

: Output torque

: Output power

: Output voltage

6: PULSE input (100.% corresponds to
100.0 kHz)

7:Al1

8: Al2

a A WO N -~ O

F606H

P6-07

AO1 terminal function
selection

9: Keyboard potentiometers
10: Length
11: Notation of values

F607H
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FL::r:)((:jt;on Name Setting range Factory value | Address | Change
Group P6 Output terminal control parameter group
12: Communication settings
13: Motor speed
14: Output current
AO2 inal functi
pe.0g |02 terminal function| 4, 6o corresponds to 1000.0 A) 1 Fe08H | #
selection
15: Output voltage
(100.0%corresponds to 1000.0 V)
16: Reservations
pe-0g | 120 Output Maximum | o1\ 16 100.00kHZ 50.00kHz | FE09H | %
Frequency
P6-10 |AO1 zero bias factor -100.0%to +100.0% 0.0% F60AH *
P6-11 |AO1 gain -10.00 to +10.00 1.00 F60BH *
P6-12 | AO2 zero bias factor -100.0%to +100.0% 0.0% F60CH e
P6-13 |AO2 Gain -10.00 to +10.00 1.00 F60DH *
pe17 | 2R Outout Delay|, ;o 2600.0s 0.0s F611H *
Time
P6-18 ?;':‘y 1 output delay | oo 3600.0s 0.0s Fe12H | %
P6-19 ?ri':‘y 2 output delay | o 3600.0s 0.0s F613H | %
P6-20 |Y1 output delay time 0.0s~3600.0s 0.0s F614H
0: Positive logic
1: Anti-logic
. .| Single digit: Y2-R
pppp |Output terminal wvalid| ' cition: Relay 1 00000 F616H *
state selection
Hundred: Relay 2
Thousandths: Y1
10,000 digits: reserved
Frequency Reach o o . o
P6-23 Detection Width 0.0% to 100.0% (maximum frequency) 2.0% F617H e
P6-24 |FDT1 level 0.00Hz to maximum frequency 50.00 Hz F618H *
P6-25 |FDT1 lag 0.0% to 100.0% (FDT1 level) 5.0% F619H *
P6-26 |FDT2 level 0.00Hz to maximum frequency 50.00 Hz F61AH *
P6-27 |FDT2 lag 0.0% to 100.0% (FDT2 level) 5.0% F61BH *
Fl::;i::aon Name Setting range Factory value Address | Change
Group P7 Multi-Segment Instruction Parameters
P7-00 |Multi-segment instruction 0 -100.0%to 100.0% 0.0% F700H ¥
P7-01 |Multi-segment instruction 1 -100.0%to 100.0% 0.0% F701H ¥
P7-02 | Multi-segment instruction 2 -100.0%to 100.0% 0.0% F702H ¥
P7-03 | Multi-segment instruction 3 -100.0%to 100.0% 0.0% F703H ¥
P7-04 | Multi-segment instruction 4 -100.0%to 100.0% 0.0% F704H ¥
P7-05 |Multi-segment instruction 5 -100.0%to 100.0% 0.0% F705H 4
P7-06 |Multi-segment instruction 6 -100.0%to 100.0% 0.0% F706H ¥
P7-07 |Multi-segment instruction 7 -100.0%to 100.0% 0.0% F707H 4
P7-08 |Multi-segment instruction 8 -100.0%to 100.0% 0.0% F708H ¥
P7-09 |Multi-segment instruction 9 -100.0%to 100.0% 0.0% F709H *
P7-10 |Multi-segment instruction 10 -100.0%to 100.0% 0.0% F70AH ¥
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FL::r:)((:jt;on Name Setting range Factory value Address | Change
Group P7 Multi-Segment Instruction Parameters
P7-11 | Multi-segment instruction 11 -100.0%to 100.0% 0.0% F70BH ¥
P7-12 | Multi-segment instruction 12 -100.0%to 100.0% 0.0% F70CH ¥
P7-13 | Multi-segment instruction 13 -100.0%to 100.0% 0.0% F70DH ¥
P7-14 | Multi-segment instruction 14 -100.0%to 100.0% 0.0% F70EH *
P7-15 | Multi-segment instruction 15 -100.0%to 100.0% 0.0% F70FH *
P7-16 |Acceleration time 2 0.0s~6500.0s Determination of model | F710H *
P7-17 |Deceleration time 2 0.0s~6500.0s Determination of model | F711H *
P7-18 |Acceleration time 3 0.0s~6500.0s Determination of model | F712H *
P7-19 |Deceleration time 3 0.0s~6500.0s Determination of model | F713H *
P7-20 |Acceleration time 4 0.0s~6500.0s Determination of model | F714H Y
P7-21 |Deceleration time 4 0.0s~6500.0s Determination of model | F715H Y
Function .
q Name Setting range Factory value | Address | Change
code
P8Group Enhancement parameters
Digital set frequency | 0: No memo
P800 |9 quency Y 0 F8OOH |
shutdown memory selection |1: Memory
Forward and reverse dead
P8-01 | . 0.0s~3000.0s 0.0s F801H Y
time
. Determination
P8-02 | carrier frequency 0.5kHz~16.0kHz F802H *
of model
Ladies and Gentlemen: Carrier
Adjustment with Temperature
0: no action 1: action
Automatic carrier frequency | Ten bits: carrier adjusted with
P8-03 . 01 F803H *
adjustment frequency
0: Carrier switching  with
frequency
1: Carrier Forcing
) . 0: No protection
P8-04 | Startup Protection Selection . 0 F804H Ae
1: Protection
P8-05 |Jogging operation frequency | 0.00Hz to maximum frequency 2.00Hz F805H *
. . . 0: Invalid
P8-06 |Terminal Jogging Priority ) 0 F806H *
1: Effective
P8-07 |Jogging acceleration time 0.0s~6500.0s 20.0s F807H *
P8-08 |Jogging deceleration time 0.0s~6500.0s 20.0s F808H *
P8-09 |Jump Frequency 1 0.00Hz to maximum frequency 0.00Hz F809H *
P8-10 |Jump Frequency 2 0.00Hz to maximum frequency 0.00Hz F80AH *
P8-11 | hopping frequency amplitude | 0.00Hz to maximum frequency 0.00Hz F80BH *
Effectiveness of jump
frequency during | O: Invalid
P8-12 i ] 0 F80CH *
acceleration and | 1: Effective
deceleration
P8-13 |Frequency command |1: 0.1Hz 2 F80DH *
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Function
code

Name

Setting range

Factory value

Address

Change

Group Enhancement parameters

resolution

2:0.01Hz

P8-14

X terminal active state

selection 1

and common
valid for short
invalid for

0: X-terminal
terminal are
connection,
disconnection
1: X terminal and common
terminal are invalid when shorted,
valid when disconnected.

Single digit: X1

Ten: X2

Hundredths: X3

Thousandths: X4

10,000 positions: X5

00000

F80EH

P8-15

X terminal active state

selection 2

0: X-terminal and common
terminal are valid for short
connection, invalid for
disconnection

1: X terminal and common
terminal are invalid when shorted,
valid when disconnected.

Single digit: X6

Tenth place: reserved

00

F8O0FH

P8-16

Command Source Bundle
Frequency Source

Bit: Operation panel command
binding frequency channel
selection

0: No binding

1: Digital setting frequency

2:Al1

3:Al2

4: Keyboard potentiometer

5: PULSE pulse setting (X6)

6: Multi-Segment Speed
Command

7: Simple PLC

8: PID

9: Communication given

Ten positions: terminal command
binding frequency channel
selection

Hundred bits: communication
command binding frequency
channel selection

Thousands of bits: auto run bound
frequency channel selection

0000

F810H

P8-17

Acceleration time 1 and
acceleration time 2

Switching frequency points

0.00Hz to maximum frequency

0.00Hz

F811H

P8-18

Deceleration time 1 and
Deceleration time 2
Switching frequency points

0.00Hz to maximum frequency

0.00Hz

F812H

P8-19

Acceleration and
deceleration time reference
frequency

0: Maximum frequency (P0-13)
1: Setting frequency
2: 100Hz

F813H

P8-20

Runtime
command

frequency

0: Operating frequency
1: Setting frequency

F814H
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Function :
q Name Setting range Factory value | Address | Change
code
P8Group Enhancement parameters
UP/DN baseline
Set frequency below lower I(i)r:n??perate at the lower frequency
P8-21 |limit frequency operation 1D ti 0 F815H Y
mode : Downtime .
2: Zero speed operation
0: Automatic control
P8-22 | Fan control 1: The fan keeps running when 0 F816H Y
power is on
P8-23 Acceleration and ? 2)518 1 F817H *
deceleration time units 2:0.01s
P8-24 | sag frequency 0.00Hz to 10.00Hz 0.00Hz F818H *
] _ Dormant frequency (P8-28) to
P8-26 | wake-up call frequency maximum frequency (P0-13) 0.00Hz F81AH Y
P8-27 | Wake-up delay time 0.0s~6500.0s 0.0s F81BH ¥
P8-28 | Sleeping frequency ?P%92H(32) to wake-up frequency 0.00Hz F81CH Y
P8-29 | Sleep delay time 0.0s~6500.0s 0.0s F81DH Y
0.0% to 300.0%
P8-30 | Zero current detection level | 100.0% corresponds to rated 5.0% F81EH *
motor current
Zero current  detection N
P8-31 delay time 0.00s~600.00s 0.10s F81FH o
0.0%(non-detectable)
P8-32 | Output current overrun 0.1% to 300.0% (rated motor 200.0% F820H *
current)
Output  current  overrun -
P8-33 detection delay time 0.00s~600.00s 0.00s F821H *
Module temperature | Ao ° °
P8-34 reaches 0°C to 100°C 75°C F822H *
. . N Determined
P8-35 | over-voltage point setting 200.0vV~2000.0V by mogiel F823H *
P8-36 | Undervoltage point setting | 200.0V~2000.0V Dg;egg'c;‘eﬁd F824H | *
Arbit ival f .
P8-37 dét(leéz% 5;[3?1 requUency | 0.00Hz to maximum frequency 50.00 Hz F825H Y
] Arbitrary arrival frequency | 0.0% to 100.0% (maximum
P8-38 detection width1 frequency) 0.0% F826H *
Arbit ival f .
P8-39 déééﬁ% \?gmgaz reqUency | 0.00Hz to maximum frequency 50.00 Hz F827H *
] Arbitrary arrival frequency | 0.0% to 100.0% (maximum
P8-40 detection width2 frequency) 0.0% F828H *
] Al1 Input voltage protection ]
P8-41 value lower limit 0.00V to P8-42 3.10v F829H ¥
] Al1 input voltage protection ]
P8-42 value upper limit P8-41 to 10.00V 6.80V F82AH ¥
: 0: Asynchronous modulation
P8-43 | PWM modulation mode 1: Synchronized modulation 0 F82BH *
} . . 0: Invalid
P8-44 | Timer function selection 1" Effective 0 F82CH *
0: P8-46 setting
1: A1
) . . 2: A2
P8-45 | Timed runtime selection 3: Keyboard potentiometers 0 F82DH *
100% of analogue input
corresponds to time set by P8-46
P8-46 | Timed Runtime _ __| 0.0Min~6500.0Min 0.0 Min F82EH *
pg-47 | Arival time setting for this | ¢ orin~6500.0Min 0.0 Min F82FH | =
Setting the cumulative N
P8-48 power-up arrival time 0h~65000h Oh F830H ¥
Setting the cumulative N
P8-49 running arrival time 0h~65000h Oh F831H *
0, 0,
P8-50 | Arbitrary arrival current1 gl-ﬂr/gntt)" 300.0% (rated motor | 44 go, F832H | *
Arbitrary arrival current1 | 0.0% to 300.0% (rated motor
P8-51 width current) 0.0% F833H ¢
0, [
P8-52 | Arbitrary arrival current2 gu?r/;ntt)o 300.0% (rated motor | 400 oo F834H |
P8-53 | Arbitrary arrival current2 | 0.0% to 300.0% (rated motor 0.0% F835H *
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Function :
code Name Setting range Factory value | Address | Change
P8Group Enhancement parameters
width current)
pg.54 | DPWM switching - upper | o o1 45 15.00Hz 12.00Hz | F836H | =%
frequency
P8-55 Dead. zone compensation | 0: No compen§ation 1 F837H %
selection 1: Compensation
0: No motor tone adjustment
P8-56 | Motor Tone Adjustment 1 to 10: Depth of motor tone 0 F838H *
adjustment
P8.57 Fast. current limiting | 0: not en.abled 1 F839H %
function 1: Enabling
P8-61 Brake unit operating 200.0~2000.0V Determination F83DH i
voltage of model
0: Invalid throughout
P8-62 | AVR Functions 1: Invalid for deceleration only 2 F83EH -
2: Effective throughout
Position: whether the
undervoltage fault is
automatically reset or not
P8-63 | Auxiliary function selection | o N0 automatic reset il o0500 | FaaEH | %
automatic reset;
Tenth position: reserved;
Hundred: reserved
Thousandths digit: reserved
0: No temperature sensor
P8-66 ¥y‘§gr Temperature Sensor | 4. 40 0 F842H | =
2: PT1000
Motor overheating . . R
P8-67 . 0°C~200C 110°C F843H ¥
protection threshold
pg.gg | Motor overheating | .c_»q0'c 90°C F844H | *
prevalence
Function Name Setting range Factory Address | Change
code value
P9 group PID function
0: P9-05 setting
1: A1
2: A2
P9-00 |PID given source 3: Keyboard potentiometers 0 FO00H *
4: PULSE pulse setting (X6)
5: Communication given
6: Multi-segment command given
0: Al
1: Al2
2: Keyboard potentiometers
3: Al1-Al2
P9-01 |PID Feedback Source 4: PULSE pulse setting (X6) 0 F901H b4
5: Communication given
6: Al1+Al2
7: MAX (JAI1],|AI2])
8: MIN (JAl1],]AI2])
P9-02 |PID given change time 0.00 to 650.00s 0.00s F902H e
P9-03 |PID feedback filtering time 0.00 to 60.00s 0.00s FO03H *
P9-04 |PID feedback range 0 to 65535 1000 F904H *
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Function Name Setting range Factory Address | Change
code value
P9 group PID function
P9-05 |PID value given 0.0% to 100.0% 50.0% | F905H *
P9-06 |PID inversion cut-off frequency | 0.00 to maximum frequency 0.00Hz | F906H *
P9-07 |PID differential limiting 0.00% to 100.00% 0.10% | F907H *
P9-08 |PID output filter time 0.00 to 60.00s 0.00s FO08H A
Maximum deviation between
P9-09 0.00% to 100.00% 1.00% | F909H *
two PID outputs
Minimum deviation between
P9-10 0.00% to 100.00% 1.00% | F90AH *
two PID outputs
. ) 0: shutdown without computing
P9-11 | PID stopping operation ) ) ) 0 F90BH *
1: Computing during downtime
P9-12 | Proportional gain Kp1 0.0 to 100.0 20.0 F90CH *
P9-13 |Integration time Ti1 0.01s~10.00s 1.00s | F9ODH b4
P9-14 | Differential time Td1 0.000s~10.000s 0.000s | F9OEH *
P9-15 |PID Deviation Limit 0.0% to 100.0% 0.0% FOOFH *
) ) 0: positive polarity
P9-16 |PID regulation polarity . 0 F910H A
1: Reverse polarity
Individuals: Separation of Points
0: Invalid
1: Effective
) Tenth position: whether to stop
P9-17 |PID Integral Properties ) ) 00 F911H *
integrating after the output reaches
the limit value
0: Continued points
1: Stopping points
P9-18 |Preset Frequency 0.0% to 100.0% 0.0% F912H *
P9-19 |Preset frequency hold time 0.00 to 650.00s 0.00s F913H o
0: No switching
PID  parameter  switching | 1: Switching via X-terminal
P9-20 . ] o ) 0 F914H *
conditions 2: Automatic switching according to
deviation
PID  parameter  switching
P9-21 0.0% to P9-22 20.0% | F915H *
deviation1
PID  parameter  switching
P9-22 o P9-21 to 100.0% 80.0% | F916H *
deviation2
P9-23 | Proportional gain Kp2 0.0t0 100.0 20.0 F917H e
P9-24 |Integration time Ti2 0.01s~10.00s 2.00s F918H *
P9-25 | Differential time Td2 0.000s~10.000s 0.000s | F919H *
0.0%: no judgement on loss of
PID feedback loss detection
P9-26 feedback 0.0% F91AH *
value
0.1% to 100.0%
PID feedback loss detection
P9-27 0.0s to 20.0s 0.0s F91BH *

time
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Function . Factory
Name Setting range Address | Change
code value
Group PA Communication Parameters
0: 300 BPS
1: 600 BPS
2: 1200BPS
3: 2400 BPS
4: 4800 BPS
PA-00 |Baud rate selection 5005 FAOOH 4
5: 9600 BPS
6: 19200 BPS
7: 38400BPS
8: 57600BPS
9: 115200BPS
1 to 247, 0 is the broadcast
PA-01 |Local address 1 FAO1H ¥
address
PA-02 | Communication timeout 0.0 (invalid), 0.1s to 60.0s 0.0 FAO2H 4
PA-03 | Communication response time Oms to 20ms 2 FAO3H ¥
0: no checksum (8, N, 2)
1: Even check (8, E, 1)
PA-04 |Data format 0 FAO4H b4
2: Odd check (8, O, 1)
3: No checks (8, N, 1)
0: as a slave
PA-07 | Communication master-slave mode 0 FAO7H A
1: Make a host
PA-08 | Slave frequency correction factor1 0.000~10.000 1.000 FAO8H *
PA-09 |Slave frequency correction factor 2  |0.000~10.000 1.000 FAO9H *
0: Frequency;
PA-09 |Host sends data 0 FAOEH 4
1: Torque;
Function Factory
Name Setting range Address | Change
code value
Group PB Water supply parameters
0: General function
Wat | 4 1: Single pump constant pressure water
ater su mode i
PB-00 pply supply function 0 FROOH %
selection 2: Simple one tow two constant pressure
water supply function
PB-01 | Sleeping frequency 0.00 to upper limit frequency 35.00 FBO1H *
PB-02 |Sleep delay time 0 to 3600s 0 FBO2H *
PB-03 |Recuperative stress 0.0% to 100.0% 80.0% FEO3H b4
PB-04 |Delay in awakening 0 to 3600s 0 FBO4H *
PB-05 |Pressure gauge range 0.01 to 5.00MPa 1.00MPa | FBO5SH *
PB-06 |Target pressure 0.00 to PB-05 0.50MPa | FBO6H b4
PB-07 |Upper frequency runtime |0 to 3600s 10s FBO7H A
PB-08 |Reduced Pump | 0 to 3600s 10s FBO8H 4
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Function Factory
Name Setting range Address | Change
code value
Group PB Water supply parameters
Frequency Runtime
0: deceleration shutdown hibernation *
PB-09 |Hibernation mode . . . . 0 FBO9H
1: Free downtime hibernation
PB-10 |Reservation -- 0 FBOAH *
PID feedback oversize
Pb-17 0.0%to 100.0% 95.0% | FBOBH ¥
detection value
PID feedback oversize|0.0s: no judgement on excessive feedback
Pb-18 0.0s FBOCH ¥
detection time 0.1s~20.0s
Function . Factory
Name Setting range Address | Change
code value
Group PC Torque control parameters
Speed/torque control mode | 0: Speed control
PC-00 . 0 FCOOH *
selection 1: Torque control
0: Digital setting 1 (PC-03)
1: A1
2: A2
3: Keyboard potentiometers
. .. |4:PULSE pulse
Torque setting source selection in o .
PC-01 5: Communication given 0 FCO1H *
torque control mode
6: MIN (Al1,Al2)
7: MAX (Al1,Al2)
(Full scale for options 1-7,
corresponding to PC-03 digital
settings)
Digital setting of torque in torque
PC-03 -200.0%to 200.0% 150.0% | FCO3H ¥
control mode
Torque control forward maximum )
PC-05 0.00Hz to maximum frequency |50.00 Hz| FCO5H *
frequency
Torque control reverse maximum .
PC-06 0.00Hz to maximum frequency |50.00 Hz| FCO6H *
frequency
PC-07 |Torque controlled acceleration time |0.00s~65000s 0.00s FCO7H o
PC-08 |Torque controlled deceleration time |0.00s~65000s 0.00s FCO8H *
Torque Control Maximum Frequency
PC-09 ) . 0.0s~6500.0s 0.0s FCO9H *
Acceleration Time
Torque control maximum frequency
PC-10 o 0.0s~6500.0s 0.00s FCOAH *
deceleration time
Function . Factory
Name Setting range Address | Change
code value
Group PD Simple PLC, swing frequency, fixed length and counting function parameters
0: Shutdown at the end of a single
run
Pd-00 |Simple PLC operation method 0 FDOOH e

1:

End of single run holds final

value
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Function . Factory
Name Setting range Address | Change
code value
Group PD Simple PLC, swing frequency, fixed length and counting function parameters
2: Keep looping
Bit: Power-down memory selection
0: No memory for power down
. 1: Power down memory
Pd-01 Simple PL,C power-down Tenth position: shutdown memory 00 FDO1H *
memory selection )
selection
0: Downtime without memory
1: Downtime memory
Pd-02 |Simple PLC segment O runtime |0.0s (h) to 6553.5s (h) 0.0s (h) | FDO2H *
Simple PLC section 0
Pd-03 |acceleration and deceleration|0to 3 0 FDO3H *
time selection
Pd-04 |Simple PLC 1st runtime 0.0s (h) to 6553.5s (h) 0.0s (h) | FDO4H *
Pd-05 Simple PlTC 1§t Accelera.tion and 0to3 0 FDO5H "
Deceleration Time Selection
Pd-06 |Simple PLC 2nd runtime 0.0s (h) to 6553.5s (h) 0.0s (h) | FDO6H *
Simple PLC 2nd stage
Pd-07 |acceleration/deceleration time|0to 3 0 FDO7H *
selection
Pd-08 |Simple PLC segment 3 runtime |0.0s (h) to 6553.5s (h) 0.0s (h) | FDO8H e
Simple PLC 3rd Acceleration
Pd-09 | and Deceleration Time | 0to 3 0 FDO9H *
Selection
Pd-10 | Simple PLC segment 4 runtime | 0.0s (h) to 6553.5s (h) 0.0s (h) | FDOAH e
Simple PLC 4th Acceleration
Pd-11 | and Deceleration Time | 0to 3 0 FDOBH *
Selection
Pd-12 | Simple PLC segment 5 runtime | 0.0s (h) to 6553.5s (h) 0.0s (h) | FDOCH *
Simple PLC 5th Acceleration
Pd-13 | and Deceleration Time | 0to 3 0 FDODH *
Selection
Pd-14 | Simple PLC segment 6 runtime | 0.0s (h) to 6553.5s (h) 0.0s (h) | FDOEH *
Simple PLC 6th Acceleration
Pd-15 | and Deceleration Time | 0to 3 0 FDOFH *
Selection
Pd-16 | Simple PLC segment 7 runtime | 0.0s (h) to 6553.5s (h) 0.0s (h) | FD10H *
Simple PLC 7th Acceleration
Pd-17 | and Deceleration Time | 0to 3 0 FD11H b4
Selection
Pd-18 | Simple PLC segment 8 runtime | 0.0s (h) to 6553.5s (h) 0.0s (h) | FD12H *
Simple PLC  Section 8
Pd-19 | Acceleration and Deceleration | 0to 3 0 FD13H *
Time Selection
Pd-20 | Simple PLC segment 9 runtime | 0.0s (h) to 6553.5s (h) 0.0s (h) | FD14H e
Simple PLC  Section 9
Pd-21 | Acceleration and Deceleration | 0to 3 0 FD15H *
Time Selection
pdpz | Smple PLC paragraph 101 1110 655355 (h) 00s(h) | FD16H | %

runtime
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Function . Factory
Name Setting range Address | Change
code value
Group PD Simple PLC, swing frequency, fixed length and counting function parameters
Simple PLC 10th Acceleration
Pd-23 | and Deceleration Time | 0to 3 0 FD17H *
Selection
Simple PLC h 11
Pd-24 | >'MPe paragrap 0.0s (h) to 6553.5s (h) 00s(h) | FD18H | %
runtime
Simple PLC 11th Acceleration
Pd-25 | and Deceleration Time | 0to 3 0 FD19H *
Selection
Simple PLC paragraph 12
Pd-26 . 0.0s (h) to 6553.5s (h) 0.0s (h) | FD1AH *
runtime
Simple PLC 12th Acceleration
Pd-27 | and Deceleration Time | 0to 3 0 FD1BH *
Selection
Simple PLC paragraph 13
Pd-28 . 0.0s (h) to 6553.5s (h) 0.0s (h) | FD1CH *
runtime
Simple PLC 13th Acceleration
Pd-29 | and Deceleration Time | 0to 3 0 FD1DH *
Selection
Simple PLC paragraph 14
Pd-30 0.0s (h) to 6553.5s (h) 0.0s (h) | FD1EH *
runtime
Simple PLC 14th Acceleration
Pd-31 | and Deceleration Time | 0to 3 0 FD1FH *
Selection
Simple PLC paragraph 15
Pd-32 0.0s (h) to 6553.5s (h) 0.0s (h) | FD20H *
runtime
Simple PLC 15th Acceleration
Pd-33 | and Deceleration Time | 0to 3 0 FD21H *
Selection
0: s (seconds)
Pd-34 | Simple PLC runtime unit 0 FD22H A
1: h (hours)
0: Function code P7-00 given
1: Al
2: A2
] ] ] 3: Keyboard potentiometers
Multi-segment instruction 0
Pd-35 . 4: PULSE pulse 0 FD23H *
given way
5: PID
6: Preset frequency (P0-06)
given, UP/DOWN can be
modified
Oscillation Frequency Setting | O: relative to the centre frequency
Pd-36 0 FD24H *

Method

1. Relative to the maximum
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Function . Factory
code Name Setting range value Address | Change
Group PD Simple PLC, swing frequency, fixed length and counting function parameters
frequency
Pd-37 | Swing amplitude 0.0% to 100.0% 0.0% FD25H ¥
Pd-38 | Burst frequency amplitude 0.0% to 50.0% 0.0% FD26H e
Pd-39 | Oscillation period 0.1s~3000.0s 10.0s FD27H b4
Triangular wave rise time of the
Pd-40 0.1% to 100.0% 50.0% | FD28H ¥
swing frequency
Pd-41 | Setting length Om to 65535m 1000m | FD29H b4
Pd-42 | Actual length Om to 65535m Om FD2AH e
Pd-43 | Pulses per metre 0.1 to 6553.5 100.0 FD2BH e
Pd-44 | Setting the count value 1 to 65535 1000 FD2CH o
Pd-45 | Specify count value 1 to 65535 1000 FD2DH b4
Pd-46 | Current count value 1 to 65535 0 FD2EH *
Function Factory
Name Setting range Address | Change
code value
Group PE Keypad and Display Parameters
0000 to FFFFF
Bit00: Operating frequency (Hz)
Bit01: Setting frequency (Hz)
Bit02: Busbar voltage (V)
Bit03: Output voltage (V)
Bit04: Output current (A)
Bit05: Output power (kW)
LED Bit06: Output torque (%)
operating Bit07: X-input status visualization
PE-00 17 FEOOH ¥
display Bit08: DO terminal output status
parameter 1 | Bit09: Al1 voltage (V)
Bit10: Al2 voltage (V)
Bit11: Keypad potentiometer voltage before calibration
V)
Bit12: Count value
Bit13: Length value
Bit14: Motor speed display
Bit15: PID setting
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Function
code

Name

Setting range

Factory
value

Address

Change

Group PE Keypad and Display Parameters

PE-01

LED
operating
display

parameter 2

0000 to FFFFF

Bit00: PID feedback

Bit01: PLC stage

Bit02: PULSE input pulse frequency (kHz)
Bit03:
Bit04: Remaining running time
Bit05: Al1 pre-calibration voltage (V)
Bit06: Al2 voltage (V)

Bit07:
V)
Bit08:

Bit09: Current power-up time (Hour)

Feedback frequency (Hz)

Keypad potentiometer voltage before calibration

Line speed

Bit10: Current running time (Min)
Bit11:
Bit12: Communication set value
Bit13:
Bit14:
Bit15: Auxiliary frequency Y display (Hz)

PULSE input pulse frequency (Hz)

Encoder feedback speed (Hz)
Main frequency X display (Hz)

FEO1H

PE-02

LED
display

stop

parameters

0000 to FFFFF

Bit00:Setting frequency (Hz)
Bit01:Busbar voltage (V)

Bit02:X terminal input status

Bit03:DO terminal output status
Bit04:Al1 voltage (V)

Bit05:Al2 voltage (V)

Bit06:Keypad potentiometer voltage (V)
Bit07:Count value

Bit08:Length value

Bit09:PLC stage

Bit10:Motor speed setting

Bit11:PID setting

Bit12: PULSE input pulse frequency (kHz)

33

FEO2H

PE-03

Reservation

FEO3H

PE-04

Reservation

FEO4H

PE-05

F1
Multi-function
key function

selection

: This key has no function
: Command source switch to keyboard

: Forward and reverse switching

: Reverse point movement

: Display mode switching

FEO5H

PE-06

STOP/RESE

0
1
2
3: Positive rotation point movement
4
5
0

: Only in keyboard mode

FEO6H

130




User's Manual for VL600 High Performance Vector Inverter Parameters and Description

Function Factory

Name Setting range Address | Change

code value

Group PE Keypad and Display Parameters

T

function

key | STOP/RESET key stop function is effective
1: In any mode of operation

STOP/RESET button stop function are effective

00:
01:
02:
03:
04:
05:
06:
07:
08:
09:
10:
11:
12: Counting values
13:
14:

Operating frequency (Hz)
Set frequency (Hz)
Busbar voltage (V)
Output voltage (V)
Output current (A)
Output power (kW)
Output torque (%)

Second row
LED

operation

PE-08 of X input status visualization 4 FEO8H
DO terminal output status
Al1 voltage (V)
Al2 voltage (V)

Keypad potentiometer voltage before calibration (V)

display

Length value

Motor speed display

00:
01:
02:
03:
04:
05:
06:
07:
08:

Operating frequency (Hz)
Setting frequency (Hz)
Busbar voltage (V)
Output voltage (V)
Output current (A)
Output power (kW)
Output torque (%)

X input status visualization 2
DO terminal output status

09: Al1 voltage (V)

10: Al2 voltage (V)

11: Keypad potentiometer voltage before calibration (V)
12: Counting values

13: Length value

14: Motor speed display

Second
LED
display

row

PE-09 stop FEO9H

Group PF reserved

Function
code

Factory

Address
value

Name Setting range Change

PL Group Fault and Protection Parameters

0: Inverter has no overload protection for the
motor (use with caution)

Motor overload [1: The inverter compares the accumulated
protection options output current and the inverse time curve of
motor overload protection to make overload
protection judgement.

PL-00 1 DO0OOH

Motor overload

PL-01 . .
protection gain

0.20 to 10.00 1.00 | DOO1H

PL-02

Reservation

0to 100

D002H

PL-03

Reservation

120 to 150%

130%

DOO3H
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Function
code

Name

Setting range

Factory
value

Address

Change

PL Group Fault and Protection Parameters

PL-04

Motor overload warning
factor

50-100%

80%

D004H

PL-05

Uplink to ground short
circuit protection
selection

0: not valid 1: valid

DOO5SH

X%

PL-06

Reservation

0to 100

20

D006H

PL-07

Reservation

100% to 200%

150%

D007H

PL-09

Failure auto reset times

0to 20

D0O09H

PL-10

Fault auto reset interval

0.1s to 100.0s

1.0s

DOOAH

Rl Db egl b

PL-11

Terminal output action
selection during
automatic fault reset

0: No action
1: Movement

D00BH

X

PL-12

Fail-safe action

selection 1

Bit: Input out of phase (8)

0: Free parking

1: Shutdown by stopping mode

2: Keep running

Tenth digit: Output out of phase (9) (same digit)
Hundredth: motor overload (14) (same digit)
Thousandths digit: external fault (15) (same
digit)

10,000 bits: function code read/write exception
(16)

0: Free parking

1: Shutdown by stopping mode

00000

D0OOCH

PL-13

Fail-safe action

selection 2

Single digit: communication anomalies (17)

0: Free parking

1: Shutdown by stopping mode

2: Keep running

Tenth position: motor overspeed (22)

(same place)

Hundredths: Motor over-temperature faults (23)
(same place)

Thousands: Loss of PID feedback at runtime
(26)

(same place)

Ten thousandths: dropout (27)

0: Free parking

1: Slow down and stop

2: Decelerate to 7% of the rated frequency of
the motor to continue to run, and automatically
return to the set frequency to run when the load
is not dropped.

00000

DOODH

PL-14

Fail-safe action

selection 3

Single digit: user-defined fault 1 (33)

0: Free parking

1: Shutdown by stopping mode

2: Keep running

Tenth position: user-defined fault 2 (34)
(same place)

Hundredths: Encoder/PG card anomalies (35)
0: Free parking

Thousandths: excessive speed deviation (36)
(same place)

10,000: initial position error (51)

(same place)

00000

DOOEH

PL-15

Fail-safe action

Single digit: running time arrival (28)

00000

DOOFH
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Function

Factory

code Name Setting range value Address | Change
PL Group Fault and Protection Parameters
selection 4 0: Free parking
1: Shutdown by stopping mode
2: Keep running
Tenth position: arrival at power-up time (29)
Hundred: reserved
0: Run at current operating frequency
Frequency selection for | 1: Run at set frequency
PL-19 |continued operation in|2: Upper frequency operation 0 D0O13H *
case of failure 3: Operating at the lower frequency limit
4: Operating at an abnormal standby frequency
60.0%to 100.0%
PL-20 Abnormal Standby (100.0%corresponds to maximum frequency | 100.0% | D0O14H *
Frequency
P0-09)
0: Invalid
pLpq |Instantaneous blackout| ;. oo ation 0 |DotsH | %
action selection .
2: Deceleration stop
Switching  point  for
PL-22 |instantaneous stop and |80.0%to 100.0% 85.0% | DO16H *
deceleration frequency
Instantaneous voltage
PL-23 |recovery judgement | 0.00s to 100.00s 0.50s | DO17H Y
time
Vol j
pLo4 |VOltaGe  judgement ., o 1 100.0% (standard bus voltage) 80.0% | DO18H |
without stopping
Stalling without
pL-o5 |StopPing gain - (ie.lg 44, 40 | DO1OH | *
without stopping for a
moment)
pL-gg |Auto-stop  without|, 444 30 | DO1AH | *
stopping for points
pL-p7 |Instantaneous non-stop |, o a4 g 200s | DOIBH | %
deceleration time
PL-28 Load . .sheddmg 0: Invallq 0 DO1CH #
protection options 1: Effective
PL-29 |Dropout detection level | 0.0 to 100.0% 10.0% | DO1DH Y
pL-3g |-oad Drop Detection | 4. 0 og 1.0s | DO1EH | =%
Time
PL-32 \?;’l‘j; speed detection |, 1+, 50.0%(maximum frequency) 20.0% | DO20H | #
PL-33 | verspeed  detection g os10.60.05 10s | DO21H | *
Excessive speed
PL-34 |deviation detection | 0.0 to 50.0%(maximum frequency) 20.0% | D022H Y
value
pL-35 |EXcessive — speed|; o060 08 50s | DO23H | =%
deviation detection time
PL-36 Output. out-of-phase 0: Prohlpltgd 1 D024H #
protection selection 1: Permission
Input phase | Input phase loss protection selection
PL-37 |loss/contactor suction | 0: Prohibited 1 DO025H *

protection selection

1: Permission
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Alatel Name Setting range Ll Address | Change
code value
PL Group Fault and Protection Parameters
0: No faults
1: Accelerated overcurrent
2: Deceleration overcurrent
3: Constant speed overcurrent
4: Accelerated overvoltage
5: Deceleration overvoltage
6: Constant speed overvoltage
7: Reservations
8: Input phase loss
9: Output out of phase
PL-38 | Type of first failure 10: Inverter module overheating - D026H o
11: Rectifier module overheating
12: Internal module over-temperature
13: Inverter overload
14: Motor overload
15: Failure of external equipment
16: EEPROM read/write failure
17: Communication failures
18: Contactor failure
19: Current Detection Fault
20: Switching motor fault during operation
21: Motor short circuit fault to ground
22: Motor overspeed fault
23: Motor over-temperature fault
24: Motor tuning faults
25: Wave-by-wave current limiting faults
PL-39 | Second failure type 26: Loss of PID feedback fault at runtime - DO27H .
27: Load shedding faults
28: Cumulative running time to reach failure
29: Cumulative power-up time reached fault
30: Reservations
31: Buffer resistor frequent on/off faults
32: Undervoltage fault
. 33: User-defined fault 1
PL-40 fTaTI'L‘:e ty(F:';OSt recent) | 34. User-defined faults 2 - | Do28H | e
35: Encoder/PG card failure
36: Excessive speed deviation fault
PL-41 Frequency at. third | ) D029H R
(most recent) failure
PL-42 Current at third (most|_ i DO2AH .
recent) fault
PL-43 Busbar voltage at third | ) DO2BH R
(latest) fault
Input terminal status at
PL-44 | hird (most recent) fault |~ ) D02CH ®
Output terminal status
PL-45 | ot third (latest) fault | - | DO2DH | e
PL-46 Inverter status at third | ) DO2EH R
(latest) fault
PL-47 Power-up time .at third | ) DO2FH R
(most recent) failure
PL-48 Running time ?t third | ) DO30H R
(most recent) failure
PL-51 Fr.equency at second | ) D033H R
failure
PL-52 |Current at second fault |- - D034H
PL-53 |Busbar voltage at|- - DO035H
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Function Factory

code Name Setting range value Address | Change

PL Group Fault and Protection Parameters

second fault

PL-54 Input terminal status at | ) DO36H R
second fault

PL-55 Output terminal status | ) DO37H R
at second fault

PL-56 Inverter  status  at| - DO38H .
second fault

PL-57 Power-up. time at| ) DO39H R
second failure

Runtime at second

PL-58 . - - DO3AH )
failure

PL-61 Fr.equency at  first| . DO3DH °
failure

PL-62 |Current at first fault - - DO3EH °

PL-63 Busbar voltage at first ) - DO3FH °
fault

PL-64 I.nput terminal status at| - D040H °
first fault

PL-65 Output terminal status ) - DO041H °

at first fault

Inverter status at first

PL-66 - - D042H )
fault
PL-67 Pgwer-up time at first ) ) D043H o
failure
PL-68 Rgnnlng time at first ) ) D044H o
failure
Function . Factory
Name Setting range Address | Change
code value
Group Pn Inverter status
Pn-00 |Cumulative power-up time 0h~65535h - 9F00H °
Pn-01 | Cumulative running time 0h~65535h - 9F01H )
Pn-02 |Rectifier Bridge Heat Sink Temperature |0.0°C to 100.0°C - 9F02H )
Pn-03 |Inverter module heat sink temperature | 0.0°C to 100.0°C - 9FO03H )
Pn-04 |Cumulative power consumption 0kW~65535 degrees - 9F04H )
Function . Factory
Name Setting range Address | Change
code value

Group PP Parameter protection

PP-00 |User password 0 to 65535 0 1FOOH A
Parameter write | 0: Rewriting allowed

PP-01 0 1FO1H *
protection 1: Prohibition of rewriting

0: No operation

01: Clearance of recorded information

02: Restoration of factory parameters
PP-02 |Parameter initialization 0 1F02H *
(motor parameters are not restored)

03: Restore factory parameters (motor

parameters also restored)

135




Parameters and Description

User's Manual for VL600 High Performance Vector

Inverter
Function . Factory
Name Setting range Address | Change
code value
Group PP Parameter protection
Digits: dO group display selection
Functional parameter | 0: not displayed 1: displayed
PP-03 ] ] N ] ) 11 1FO3H *
group display selection Tenth position: Group A display selection
0: not displayed 1: displayed
digits: user-customized parameter
selection
Personalized parameter|0: not displayed 1: displayed
PP-04 | ) . 00 1FO3H *
display options Ten positions: user change parameter
selection
0: not displayed 1: displayed
PP-05 |Software version number |- - 1FO5H )
PP-06 |Product number - - 1FO6H )
Fl:}r:)c;t;on Name Setting range Factory value | Address | Change
Group A2 Second motor control
A2-00 | Motor type selection 0: Ordinary asynchronous motor 0 A200H *
1: Inverter asynchronous motor
A2-01 | Motor rated power 0.1KW~1000.0kW Determination | 544 *
of model
A2-02 | Motor rated frequency 0.01Hz to maximum frequency De(t)(:rg(l)r;aet;on A202H *
0.01A~655.35A  (Inverter  power
<=55kW) Determination
A2-03 | Motor rated current 0 1A~6553.5A (Inverter of model A203H *
power >55kW)
A2-04 |Motor rated voltage | 1V to 2000V Determination | po04n |
of model
A2-05 |Rated motor speed 1rpm~65535rpm Determination | »o051 | %
of model
0.01A~A2-03 (Inverter power L
szos |ASTOTOs | <sssan e PE
0.1A~A2-03 (Inverter power >55kW)
0.001Q~65.535Q (Inverter power
Asynchronous motor | <=55kW) Determination
A2-07 stator resistance 0.0001Q~6.5535Q (Inverter of model A207H *
power >55kW)
0.01mH~655.35mH (Inverter power
Leakage reactance of|<=55kW) Determination
A2-08 asynchronous motors 0.001mH~65.535mH (Inverter of model A208H *
power >55kW)
0.0010~65.535Q (Inverter power
Asynchronous  motor | <=55kW) Determination
A2-09 rotor resistance 0.0001Q~6.5535Q (Inverter of model A209H *
power >55kW)
0.1mH~6553.5mH (Inverter power
Asynchronous  motor <=55kW) Determination
A2-10 | mutual INductive |, 1mH~655.35mH (nverter | ofmodel | A20AH | X
resistance
power >55kW)
A2-17 | Number of encoder | 1to 65535 1024 A211H *

136




User's Manual for VL600 High Performance Vector Inverter

Parameters and Description

FL::r:)((:jt;on Name Setting range Factory value | Address | Change
Group A2 Second motor control
lines
0: ABZ incremental encoder
A2-18 | Encoder Type 1: UVW incremental encoder 0 A212H *
2: Rotary Transformer
0: Local PG
A2-19 gzl‘z‘t’io:eedbac" PG | 1. Extended PG 0 A213H |  *
2: PULSE pulse input (X6)
ABZ Incremental 0: Positive
A2-20 | Encoder AB Phase ) 0 A214H *
1: Reverse
Sequence
Rotary Transformer
A2-24 . 1 to 65535 1 A218H *
Pole Pairs
Speed Feedback PG | 0.0: No action
A2-26 | groak Detection Time | 0.1s~10.0s: Action 0.0 A21AH *
0: No action
1: Static tuning of asynchronous
motors
A2-27 | Tuning Options 2: Complete tuning of 0 A21BH *
asynchronous motors
3: Static complete tuning of
asynchronous motors
A2-28 | Velocity _1oop | 446 100 30 A21CH *
proportional gain 1
A2-29 :i/ri"e’j'ty loop integration |, 415-10.00s 0.50s A21DH *
A2-30 | Switching frequency 1 0.00 to A2-33 5.00 Hz A21EH *
p2-31 | Velocity _loop | 446 100 20 A21FH *
proportional gain 2
A2-32 :i/ri"e’g'ty loop integration | 4 415-10.00s 1.00s A220H | %
A2-33 | Switching frequency 2 A2-30~Maximum frequency 10.00 Hz A221H *
A2-34 | Vector - Controll 5a0 40 200% 100% A222H | %
Differential Gain
A2-35 | Velocity loop filter time | 60 10 0 1008 0.000s A223H |
constant
A2-36 | veotor ~conlrolls 509 64 A224H | %
overexcitation gain
0: A2-38 setting
1:Al1
2:AlI2
3: Keyboard potentiometers
Upper torque limit | 4: PULSE pulse
A2-37 | source in speed control | 5: Communication given 0 A225H *
mode 6: MIN (Al1,Al2)
7: MAX (Al1,Al2)
Full scale for options 1-7,
corresponding to digital settings
A2-38
Digital setting of upper
A2-38 | torque Ilimit in speed | 0.0% to 200.0% 150.0% A226H *
control mode
A2-41 | Excltation - regulation | 4, 50009 2000 A22OH |
proportional gain
A2-4p | Excitation Regulation | 4, 50000 1300 A22AH | %
Integral Gain
A2-43 | Toraue  adjustment | 5400 2000 A22BH *
proportional gain
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FL::r:)((:jt;on Name Setting range Factory value | Address | Change
Group A2 Second motor control
A2-44 'r';;elﬂ;at‘i'oﬁa'“ for torque | 4 4 20000 1300 A22CH | %
. . Individuals: Separation of Points
A2-45 gffeed rtiesng Points | 0. Invalid 0 A22DH | *
P 1: Effective
A2-48 mg’g“g‘:gcurrem weak | 1o, 1 300% 50% A230H | #
Automatic gain
A2-49 | adjustment for weak | 10% to 500% 100% A231H *
magnetism
A2-50 \évjlz'glzag”et'c ntegral | 5 15 10 2 A232H %
ond  motor  control 0: No PG vector control (SVC)
A2-51 method 1: With PG vector control (FVC) 0 A233H *
2: V/F control
0: Same as 1st motor
1: Increase Deceleration Time 1
ond motor acceleration 2: Acceleration and deceleration
. . time 2
A2-52 | and deceleration time ) . . 0 A234H o
selection 3: Acceleration and deceleration
time 3
4: Acceleration and deceleration
time 4
0.0%: automatic torque boost —
A2-53 2nd  Motor  Torque 0.1% to 30.0%: manual torque Determination A235H e
Boost of model
boost
A2-55 2nd motor oscillation 0 to 100 Determination A237H %
suppression gain of model
Function code Name Minimum unit Communication address
Group d0 Basic monitoring parameters
d0-00 Operating frequency (Hz) 0.01Hz 7000H
d0-01 Setting frequency (Hz) 0.01Hz 7001H
d0-02 Busbar voltage (V) 0.1V 7002H
d0-03 Output Voltage (V) 1V 7003H
d0-04 Output current (A) 0.01A 7004H
d0-05 Output power (kW) 0.1kW 7005H
d0-06 Output torque (%) 0.1% 7006H
d0-07 X terminal input status 1 7007H
d0-08 Multi-function terminal output status 1 7008H
d0-09 Al1 voltage (V) 0.01Vv 7009H
d0-10 Al2 voltage (V) 0.01Vv 700AH
d0-11 Keypad potentiometer voltage (V) 0.01Vv 700BH
d0-12 Numerical value 1 700CH
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Function code

Name

Minimum unit

Communication address

Group d0 Basic monitoring parameters

do-13 Length value 1 700DH
do-14 Motor speed display 0.1rpm 700EH
d0-15 PID Setting 1 700FH
do-16 PID feedback 1 7010H
do-17 PLC stage 1 7011H
do-18 PULSE Input Pulse Frequency (Hz) 0.01kHz 7012H
do-19 Feedback frequency (Hz) 0.1Hz 7013H
d0-20 Remaining running time 0.1Min 7014H
d0-21 Al1 voltage before correction 0.001v 7015H
d0-22 Al2 voltage before correction 0.001Vv 7016H
d0-23 Keypad potentiometer voltage before calibration |0.001V 7017H
d0-24 Linear velocity 1m/Min 7018H
do-25 Current power-up time 1Min 7019H
d0-26 Current Runtime 0.1Min 701AH
d0-27 PULSE Input Pulse Frequency 1Hz 701BH
d0-28 Communication set value 0.01% 701CH
d0-29 Encoder feedback speed 0.01Hz 701DH
d0-30 Mains frequency X display 0.01Hz 701EH
do-31 Auxiliary frequency Y display 0.01Hz 701FH
d0-32 View any memory address value 1 7020H
do-34 Motor temperature value 1°C 7022H
do-35 Target torque (%) 0.1% 7023H
d0-36 Index position of rotary change 1 7024H
d0-37 Power factor perspective 0.1° 7025H
do-38 ABZ position 1 7026H
d0-39 VF Separation Target Voltage 1V 7027H
d0-40 VF Separation Output Voltage Y 7028H
d0-45 Error message (computing) 1 702DH
do-58 Z Signal Counter 1 703AH
d0-59 Setting frequency (%) 0.01% 703BH
d0-60 Operating frequency (%) 0.01% 703CH
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d0-61 Inverter status 1 703DH
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Appendix: VL600 Modbus Communication Protocol

1. The communication protocol of the inverter is Modbus protocol, which supports the reading
and writing of commonly used registers.

2. The inverter is a slave with master-slave point-to-point communication. When the master
sends commands using the broadcast address, the slave does not answer.

3. In the case of multi-machine communication or long distance, it is recommended to connect
the signal ground of the master station and the signal ground of the inverter "GND" to improve
the immunity of communication.

Protocol format

The Modbus protocol supports RTU mode and the corresponding frame format is as follows:

RTU mode

'Y
Y

Modbus data frame

End, at least 3.5
characiers are idie

Starting, at least 3.5

characters are idle Sleve orddress Function code Data Verification

Modbus uses the "Big Endian" encoding method, where the high byte is sent first, followed by
the low byte.

RTU mode: In RTU mode, the idle time between frames takes the larger value of the
function code setting and the Modbus internal agreed value.The Modbus internal agreed
minimum idle time between frames is as follows: the header and the tail of the frame define the
frame by the bus idle time of not less than 3.5 bytes time. The data checksum is CRC-16, the
whole message is involved in the checksum, the high and low bytes of the checksum need to be
exchanged and sent. For specific CRC checksums, please refer to the examples at the end of
the protocol. It is worth noting that it is sufficient to keep at least 3.5 characters of bus idle
between frames, and the bus idle between frames does not need to accumulate the start and
end idle.

The following request frame is a data frame that reads the 0x1002 parameter of Unit 1:

Address | Function code | Register address | Number of words read | Checksum

0x01 0x03 0x10 0x02 0x00 0x01 0x21 | Ox0A

The following is the response frame for the machine 1:

Address | Function code | Number of answer bytes | Register contents | Checksum

0x01 0x03 0x02 0x14 0xBO | 0xB6 | OxFO

The inverter can set different response delays through function codes to suit the specific
application needs of various master stations, and the actual response delay in RTU mode is not
less than 3.5 character intervals.

The read/write characteristics and ranges of the function code parameters follow the
instructions in the inverter user's manual. The group number of the inverter function code is
mapped to the high byte of the register address, and the group index is mapped to the low byte
of the register address. The control parameters and status parameters of the inverter are
virtualised as inverter function code groups. The correspondence between the function code
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group number and the high byte of its mapped register address is as follows:
Write RAM (write RAM, in case of power-down, not saved):

Group PO: 0x00; P1 group: 0x01; P2 group: 0x02; P3 group: 0x03; P4 group: 0x04; Group
P5: 0x05; Group P6: 0x06; P7 group: 0x07; P8 group: 0x08; P9 group: 0x09; Group PA: 0x0A;
Group PB: 0x0B; Group PC: 0x0C; Group PD: 0x0D; PE group: 0xOE; PF group: 0x0OF; Group
PP: Ox1F; Group PL: O0x8F; Group Pn: O0x9F; A0 group: 0x40; A1 group: 0x41; A2 group: 0x42;
A3 group: 0x43.

For example, the register address of inverter function code parameter P3-02 is 0x0302, the
register address of inverter function code parameter P5-12 is 0x050C, and the register address
of function code PL-29 is 0x8F1D.

Read and write ROM (write ROM, in case of power-down, saved):

Group PO: OxFO; P1 group: 0xF1; P2 group: OxF2 ...... PF group: OxFF; Group PL: 0xDO; AO
group: 0xAO; A1 group: OxA1; A2 group: 0xA2; A3 group: 0xA3.

Note: Writing ROM reduces the life of the EEPROM as it is frequently stored.
Therefore, some function codes do not need to be stored at power-down, but only need
to rewrite the value in RAM.

For example, the function code acceleration time P0-08 requires power-down storage, i.e.
the register address of P0-08 is 0xF008; the function code PID value given P9-05 does not
require power-down storage, i.e. the register address of P9-05 is 0x0905.

To read the value of the function code, you need to read the ROM address. For example,
P0-06 reads the 0xF006 address instead of 0x0006.

The format of the entire data frame has already been described, the following will focus on
the format and meaning of the function code and data part of the Modbus protocol, that is, the
content of the "function code" and "data" part of the data frame format described above.

Stop/run parameter section:

Parameter address (Decimal) Parameter description
4096 *Communication set value (-10000~10000) (decimal)
4097 Operating frequency
4098 Busbar voltage
4099 Output voltage
4100 Output current
4101 Output power
4102 Output torque
4103 Running speed
4104 X Input Flag
4105 DO output flag
4106 Al1 voltage
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Parameter address (Decimal) Parameter description

4107 Al2 voltage
4108 Keypad potentiometer given
4109 Count value input
4110 Length value input
4112 Load speed
4113 PID Setting
4114 PID feedback
4115 PLC Steps
4116 PULSE Input Pulse Frequency in 0.01kHz
4117 Feedback speed in 0.1Hz
4118 Remaining running time
4119 Al1 voltage before correction
4120 Al2 voltage before correction
4121 Keypad potentiometer voltage before calibration
4122 Linear velocity
4123 Current power-up time
4124 Current Runtime
4125 PULSE Input pulse frequency, unit 1Hz
4126 Communication set value
4127 Actual feedback speed
4128 Mains frequency X display
4129 Auxiliary frequency Y display

Note:

The communication setting value is a percentage of the relative value, with 10000
corresponding to 100.00% and -10000 corresponding to -100.00%. For data in the
frequency scale, the percentage is a percentage of the relative maximum frequency
(P0-13); for data in the torque scale, the percentage is P3-10, A2-38 (upper torque limit
numerical settings, corresponding to the first and second motors, respectively).

Control command input to inverter: (write only)

Command word address (decimal) Command function

8192 0001: Positive rotation operation
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0002

: Reverse run

0003:

Positive rotation point movement

0004:

Reverse point movement

0005:

Free stops

0006:

Deceleration stop

0007:

Fault reset

Read inverter status: (read only)

Status word address (decimal)

Status word function

12288

0001:

Positive rotation operation

0002:

Reverse run

0003:

Downtime

Command address (decimal)

Command content

8193

BITO:
BIT1:
BIT2:
BIT3:
BIT4:

open

BITS:
BITG:
BIT7:
BITS:
BITO:

Y1 output control
Reserved

Relay 1 output control
Relay 2 output control
Y2 output control (Y2 terminal as
collector output)
VDO1

VDO2

VDO3

VDO4

VDO5

Analog output AO1 control: (write-only)

Command address (decimal)

Command content

8194

0 to 7FFF indicates 0% to 100%.

Analog output AO2 control: (write only)

Command address (decimal)

Command content

8195

0 to 7FFF indicates 0% to 100%.

Pulse output control: (write only)

Command address (decimal)

Command content

8196

0 to 7FFF indicates 0% to 100%.

Inverter fault description:
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Inverter fault address (decimal) Inverter fault message (hexadecimal)
0000: No faults

0001: Accelerated overcurrent

0002: Deceleration overcurrent

0003: Constant speed overcurrent

0004: Acceleration overvoltage

0005: Deceleration overvoltage

0006: Constant speed overvoltage

0007: Reservations

0008: Input out of phase

0009: Output out of phase

000A: Inverter module heat sink
overheating

000B: Rectifier module heat sink
overheating

000C: Internal module over-temperature
000D: Inverter overload

000E: Motor overload

000F: External fault

0010: Parameter read/write exception

32768

0011: Communication anomalies

0012: Contactor abnormality

0013: Current Detection Fault

0014: Switching motor failure during
operation

0015: Motor short to ground fault

0016: Motor overspeed

0017: Motor over-temperature

0018: Motor tuning faults

0019: Fast Current Limit Timeout Fault
001A: Loss of PID feedback during
runtime

001B: Dropped load

001C: Runtime arrival

001D: Power-up time arrival

001E: Reservations

001F: Buffer resistor overload fault
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Inverter fault address (decimal)

Inverter fault message (hexadecimal)

0020:
0021:
0022:

Undervoltage fault
User-defined fault 1
User-defined fault 2

32768

0023:
0024:
0029:

Encoder/PG card failure
Excessive speed deviation
Braking resistor short-circuited

32769

0000:
0001:
0002:
0003:
0004:
0005:
0006:
0007:
0008:

No fault
Wrong password

Command code error
CRC checksum error
Invalid address

Invalid parameter

Invalid parameter change
System locked

EEPROM operation in progress

Application examples

(1) Rewrite the operating frequency of #1 inverter to 25.00 HZ, power down is not saved:
O Method 1: P0-04=9, i.e., the frequency source giving method is communication giving,
write operation to 4096 address;

Address | Function code | Register address | Register element | Checksum
Request 0x01 0x06 0x1000 0x1388 0x805C
Response 0x01 0x06 0x1000 0x1388 0x805C

The address of the communication set value is 4096, and the corresponding hexadecimal

address is 0

x1000.

The maximum frequency P0-13 = 50.00Hz, i.e. 50.00% of the maximum frequency is
25.00Hz, and the value of 50.00% is 5000, which corresponds to 0x1388 in hexadecimal.
@ Method 2: P0-04=1, i.e., the frequency source giving method is panel digital setting,

write operati

on to 0x0006 address;

Address | Function code I_’rocessor I_’rocessor Checksum
register address | register element
Requesting| 0x01 0x06 0x0006 0x09C4 Ox6E08
Responsive| 0x01 0x06 0x0006 0x09C4 Ox6E08

0x0006 is the address of keypad numeric setting P0-06.
(2) Rewrite the acceleration time 1 (i.e., function code P0-08) of 1# inverter to 2.0s, and power
down is not saved.

Address | Function code |Register address |Register contents | Checksum
Request 0x01 0x06 0x0008 0x0014 0x0807
Response 0x01 0x06 0x0008 0x0014 0x0807
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(3) Read the running frequency of 1# inverter, the inverter responds the running frequency is

35.00Hz:
Number of
Function Register Register
Address registers or Checksum
code address contents
bytes read
Request 0x01 0x03 0x1001 0x0001 not have 0xD10A
Response | 0x01 0x03 not have 0x02 0xODAC 0xBCA9

Note: Read the 0x1001 address, if the value read is OXODAC is 35.00Hz.

(4) Read the output current of 1# inverter, the inverter answer output current is 5.42A.

The hexadecimal equivalent of address 4100 is 0x1004.

Number of
Function Register Register
Address registers or Checksum
code address contents
bytes read
Request 0x01 0x03 0x1004 0x0001 not have 0xC10b
Response | 0x01 0x03 not have 0x02 0x021E 0x392C

(5) Read the bus voltage of 1# inverter, and the inverter responds that the bus voltage is

529.6V.

The hexadecimal equivalent of address 4098 is 0x1002.

Number of
Function Register Register
Address registers or Checksum
code address contents
bytes read
Request 0x01 0x03 0x1002 0x0001 not have 0x210A
Response | 0x01 0x03 not have 0x02 0x14B0 0xB6F0

(6) Read the running status of 1# inverter, address 4098 corresponds to 0x3000 in

hexadecimal.

Address

Function

code

Register

address

Number of
registers or

bytes read

Register

contents

Checksum
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Request

0x01

0x03

0x3000

0x0001

not have

0x8BOA

Response

0x01

0x03

not have

0x02

0x0001

0x7984
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9. Application Examples

(1) External terminal control
Wiring: X1 or X2, COM. parameter setting: P0-02=1.
(2) Al1 analogue frequency is given with an upper limit frequency of 100Hz.

Wiring: +10V, Al1, GND. parameter setting: P0-04=2, P0-13=100.00Hz, P0-11=100.00Hz.

Ll ——1—— R U ¢
12—t g V¢
13— T W ¢
Motor
10V | =
9
All *
Forward ——a by | I %
rofation AlLZ 3
Reverse ey~ X2 %
rxlation G:ND . Ao

COM

Figure 10-1 External Terminal and Analogue Input Wiring Diagram
(3) Multi-speed
Wiring: X5, X6, X7, COM. Parameter setting: P0-04=6, P5-03=12, P5-04=13, P5-05=14,
selecting the multi-speed frequency corresponding to P7-00~P7-06 through the effective

combination of X4, X5, X6 terminals.
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Figure 10-2 External Terminals and Multi-Speed Control Wiring Diagram
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12. Warranty Terms

This Company solemnly promises that since the date when the user buys the product from this Company
(hereinafter referred to as the manufacturer), the user enjoys the following product after-sales service.

This product comes with a 15 month free warranty from the date of purchase by the user from the
manufacturer (excluding products exported to foreign countries/non-standard products), and an 18 month free

warranty based on the body barcode.

2. In case of quality problem, this product is guaranteed to be returned, replaced, or repaired by the

manufacturer within one month from the date of purchase.

3. In case of quality problem, this product is guaranteed to be replaced or repaired by the manufacturer
within three months from the date of purchase by the user.

4. This product comes with a 6-month warranty from the date of purchase by the user from the

manufacturer for overseas exports.

5. This product is entitled to paid lifetime service from the date of purchase by the user from the

manufacturer.

6. Disclaimer: Product faults caused by the following reasons are not covered by the manufacturer's 15

month free warranty service commitment:
(1) The user did not follow the procedures listed in the User’s Manual for correct operation;

(2) Product faults caused by users due to repairing or modifying products without communicating with the

manufacturer;
(3) Product faults caused by users due to exceeding the standard usage range of the product;
(4) Abnormal aging or fault of product components caused by user’s poor usage environment;

(5) Product damage caused by force majeure such as earthquakes, fires, wind and water disasters,

lightning strikes, abnormal voltage or other natural disasters;
7. In the following situations, the manufacturer has the right to refuse to provide warranty services:

(1) When the brand, trademark, serial number, nameplate, and other markings indicated by the

manufacturer in the product are damaged or unrecognizable;

(2) When the user fails to pay off the payment for goods according to the Purchase and Sale Contract

signed by both parties;

(3) When the user intentionally conceals the undesirable use of the product during installation, wiring,

operation, maintenance, or other processes from the manufacturer's after-sales service provider.
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Warranty Card

Customer name:

Detailed address:

Contact person:

Telephone/mobile phone:

Product model:

Product serial number:

Date of purchase:

Time when fault occurs:

Power of adapted motor:

Name of the utilized equipment:

Whether to use the brake
unit function or not

O Yes O No

Whether there is a abnormal Whether it smokes or not at

sound or not at the time of fault | the time when fault occurs

O Yes O No

O Yes O No

Fault description:

Please send this card and the faulty product to this Company, thank you!
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Certificate

Inspector: @

Date of manufacture:

This product has been inspected by our quality
control and quality assurance departments, and
its performance parameters are in line with the
standards of the User's Manual accompanying
the product, and it is allowed to be released
from the factory.
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