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STEPc EP Series Intelligent Flexible Inverter Instructions

Thank you very much for purchasing the STEP EP series intelligent flexible
inverter.

To ensure the correct installation and use of the EP series intelligent flexible inverter,
please read this instruction manual carefully and use the product only after understanding

the safety precautions of the product.

statement

Copyright Notice

The copyright of this inverter instruction manual belongs to Shanghai Sigriner STEP
Motor Co., Ltd.

Without the permission of Shanghai Sigriner Electric Co., Ltd., no organization or
individual may excerpt or copy part or all of this book (software, etc.) without
authorization, and may not disseminate it in any form (including materials and
publications).

All rights reserved. Contents are subject to change without prior notice.

Trademark Notice
‘j IGRINER Itisaregistered trademark of STEP Corporation.
STEP, It is a registered trademark of STEP Corporation.

All other trademarks or registered trademarks mentioned in this document are the
property of their respective owners. Any use of these trademarks by third parties for their
own purposes without written authorization will infringe upon the rights of their

respective owners.

General Description

During the editing and review process, Shanghai Sigriner STEP Electric Co., Ltd.
(hereinafter referred to as "STEP") has carefully reviewed the contents of this manual for
consistency with the hardware and software described. However, oversights may exist.
We will regularly review the contents of this manual and incorporate necessary
corrections in future revisions. Suggestions for improvement are welcome.

This manual may not be copied, transmitted, transcribed, stored in a retrieval system,
or translated into any language in any form without the written permission of STEP

Corporation. Violators will be held legally responsible for any damages caused.
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All STEP manuals are printed on chlorine-free paper sourced from sustainably grown
forests. No chemical solvents are used in the printing and binding process.

We reserve the right to modify this manual without prior notice.

Content Description

The contents of this manual may be supplemented and modified. Please pay attention
to the website of STEP Corporation for updates.

Our website: www.stepelectric.com.

Contact Address: If you have any questions or problems when reading this manual,

please contact Step Co., Ltd. according to the address on the back cover of this manual
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About Guarantee

Warranty Period

The product warranty period is: 18 months from the date of shipment.

Warranty coverage
Troubleshooting
In principle, the initial fault diagnosis should be performed by the

user.

However, upon user s request, STEP or STEP’s service network may
provide paid services.

At this time, based on the results of consultation with the user,
if the cause of the failure is on the side of Step, the service will be
free of charge.

Troubleshooting

If a fault occurs and repair or product replacement is required,
STEP can send personnel to provide free on—site service. However, the
following situations require a fee:

When the failure is caused by improper storage, use or design by the
user or its customers.

When users modify STEP’ s products without STEP’ s knowledge, causing
malfunctions.

Occasions where failures are caused by using products outside the
specification range of STEP Corporation.

In cases where a malfunction occurs due to natural disasters or fire.

Other situations where the failure 1is caused by reasons not

attributable to STEP.

Beyond guarantee liability

Any inconvenience caused to users and their customers due to the

failure of STEP products, as well as damage to non—-STEP products, are
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not covered by STEP’s warranty, regardless of whether they are within
the warranty period.
Step Co., Ltd. does not assume any liability for consequential losses.

(Customer Service Center) Service Hotline: 400-821-0325
Address: No. 1560 Siyi Road, Jiading District, Shanghai

Zip code: 201801
Tel: 021-69926000
Fax: 021-69926010

Website: www. stepelectric. com


http://www.stepelectric.com
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Chapter 1 Safety Instructions

This section lists the safety instructions and precautions you should pay attention to when using
the intelligent flexible inverter. These instructions are divided into safety-related marking
instructions, usage, arrival confirmation, transportation and storage, installation, wiring safety
instructions, commissioning / operation, troubleshooting, and product disposal. To ensure personal
safety and extend the service life of the equipment and its connected devices, please be sure to read
the following safety rules and warnings, as well as all warning signs affixed to the equipment, before
installing and commissioning the inverter. Please read this information carefully.

1.1 Safety-related marking instructions
In this instruction manual, the following symbols are used for safety-related content. Statements

marked with safety symbols are important and must be followed.

Indicates that incorrect use may cause a dangerous situation that may result in
personal injury or even death.

& . Indicates that incorrect use may result in moderate personal injury and
equipment damage.

E“glndicates the parts that users need to comply with and pay special attention to.

Furthermore, even & minor incidents may lead to serious accidents depending on the

circumstances.

H warning A & D

Read the manual before installation. For installation ZZiE{TRISADIEHESE.

and maintenance, please wait 5 minutes after removing  BE855 80/, SHLMIF X
power and opening the switch between the drive and iS55 #A, EAHETRE
motor for the capacitor to discharge. Surfaces may HE3F{Fil. ISR TWIPFIA

=8

become hot. Do not touch. &4 iR, B2MmE.
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1.2 Safety

1.2.1 Purpose

O rr

This series of inverters are used to control the variable speed operation of three-phase
motors and cannot be used for single-phase motors or other purposes. Otherwise, it may

cause inverter failure or fire.

This series of inverters cannot be simply used in medical devices and other occasions
that are directly related to personal safety.

This series of inverters are produced under a strict quality management system. If the
failure of the inverter may cause a major accident or loss, it is necessary to set up safety
measures such as redundancy or bypass to prevent it.

1.2.2 Arrival Inspection

A\

The delivered goods must be intact and in full compliance with the information on the
purchase order. If the goods are found to be damaged or inconsistent with the
information on the purchase order, please contact the manufacturer or supplier
immediately to resolve the issue.

If the delivered equipment is damaged or missing parts, it must not be installed and
put into use, otherwise an accident may occur.

1.2.3 Transportation and storage

A\

Please avoid severe vibration and impact during transportation.

If the device is found to be damaged, notify the transport company immediately.

The transportation and storage of the equipment must meet the specified
environmental conditions.

If the device is stored for more than 1 year, the capacitor must be recharged.

O

1.2.4 Installation

Be careful of fire or electric shock!
Do not install the device in areas with flammable or explosive materials, or areas that
are exposed to water or corrosion.
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A\

When transporting or installing, please focus on the bottom of the product to prevent
the inverter from being hit or damaged.

Do not install the device in an area subject to continuous vibration, shock, or
electromagnetic interference.

The inverter should be installed on flame retardant materials such as metal, away
from flammable objects and heat sources.

Be careful of fire! Make sure there is no debris (such as wood chips, iron filings, dust,
paper, etc.) inside the inverter and on its heat sink.

A certain amount of clearance must be left between inverters and between an inverter
and another device or the inner wall of an electrical cabinet . (For specific clearance
requirements, see Installation Position and Spacing 3.2.2.)

Do not install the inverter horizontally.

O

Wiring work must be performed by qualified electrical engineers, otherwise there is a
risk of electric shock or damage to the inverter.

Before wiring, make sure the power is off, otherwise there may be a risk of electric
shock or fire.

The grounding terminal PE must be reliably grounded, otherwise the inverter casing
may be electrified.

Do not touch the main circuit terminals, and do not allow the main circuit terminal
wiring to come into contact with the casing; otherwise, there is a risk of electric shock.

If the power is turned on with the operation signal connected, the motor will
automatically start running. Therefore, please make sure that the operation signal is off
before turning the power on. Otherwise, there is a risk of personal injury.

When setting a 3-wire sequential control, please set the parameters of the multi-
function input terminal before wiring the control circuit. Otherwise, personal injury may
occur due to motor rotation.

1.2.5 Electrical wiring

1.2.6 Trial run

A mE

Do not connect the power input cable to the U/ T1 , V /T2, W /T3 motor terminals,
nor connect the motor cable to the R/ L1, S/ L2, T/ L3 power input terminals.

Power cables and signal cables must be laid in different cable ducts with a minimum
spacing of 30 cm between them. Connected cables must not come into contact with
rotating mechanical parts.

It is absolutely forbidden to connect capacitors or phase-advanced LC/RC noise
filters to the output end of the inverter, otherwise the internal components of the inverter
will be damaged.

Please use crimping terminals with insulating sleeves for main circuit terminal
wiring.

When selecting the input and output cables of the inverter, please select cables with
appropriate cross-sections according to the inverter power.

When the cable length between the inverter and the motor exceeds 100m or when
multiple motors are running, it is recommended to use an output reactor to prevent
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overcurrent from excessive capacitance, causing inverter failure.

Do not use loads other than three-phase AC motors.

When performing rotary self-learning, please make sure to remove the load. Before
the end of the self-learning, the motor will repeatedly run and stop, so please do not
touch the motor. Otherwise, there is a risk of personal injury.

O rr

Please turn on the power only after confirming that the front cover has been installed.
Do not remove the cover when the power is on, otherwise there is a risk of electric
shock.

Please prepare an emergency stop switch separately (the stop button is only valid
when the function is set).

Please reset the alarm only after confirming that the operating signal has been cut off,
otherwise there may be a risk of personal inju

A\ wx

The motor must be debugged with no load before it can be debugged with load.

Do not touch the inverter heat sink, motor or other high-temperature components
while the equipment is still running or for a period of time after a power outage to avoid
burns.

Do not start or stop the inverter by repeatedly turning the power on and off;
otherwise, the equipment / system may be damaged.

Before operation, please confirm whether the motor and machinery are within the
permitted range of use, otherwise the equipment may be damaged.

When used on lifting equipment, please also configure a mechanical brake device.

Do not change the inverter parameters at will. Most of the inverter's factory-set
parameters can meet the operating requirements. You only need to set some necessary
parameters. Randomly modifying parameters may cause damage to the mechanical
equipment.

1.2.7 Maintenance and Inspection

O rr

There are high-voltage terminals in the inverter terminals, so please do not touch
them at will, otherwise there will be a risk of electric shock.

When the power is on, be sure to install the protective cover. In addition, when
removing the protective cover, be sure to disconnect the circuit breaker for wiring,
otherwise there is a risk of electric shock.

After cutting off the power supply of the main circuit, wait for at least 10 minutes and
confirm that the charging indicator light on the front cover is off before carrying out
maintenance and inspection. Otherwise, there will be residual voltage on the capacitor
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danger ot contact.
Except for designated personnel, no one else is allowed to repair, inspect or replace
parts. Before operation, please remove any metal jewelry (watches, rings, etc.). When
operating, please use insulated tools to avoid the risk of electric shock.

There are CMOS large-scale integrated circuits on the circuit board. Do not touch it
with your hands to prevent static electricity from damaging the circuit board.

1.2.8 Scrap disposal

The electrolytic capacitors in the main circuit and on the printed circuit board may
explode when burned. Plastic parts may produce toxic gases when burned. Disposal of
this equipment must comply with the laws and regulations of the relevant environmental
protection authorities regarding the disposal of industrial electronic waste.

Our products meet the requirements of IEC 61800-5-1:2007+A1:2016 standards and
thus comply with the Low Voltage Directive 2014 /35 / EU.
If the inverter is integrated as a component in the entire electrical system, please

ensure that the entire system complies with the requirements of the EC directive.
Also note:

(D Make sure the machine is grounded and the grounding terminal is grounded
separately.

@The inverter is prohibited from /A grounding and used in IT power systems.
(If installed in a cabinet, make sure the cabinet is grounded.
@ Please use circuit breakers, electromagnetic contactors and other accessories that

comply with CE certification. Please choose leakage circuit breakers. Use type B
leakage circuit breaker.

The inverter should be used under the conditions of overvoltage category IT1 and
pollution degree I1. The protection level of the inverter is Class I protection.

O

1.2.10 Others

Do not place the inverter in an environment with halogen (fluorine, chlorine,
bromine, iodine) under any circumstances during transportation or installation.
Otherwise, the inverter may be damaged or components may be burned.
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1.3 Notes

1.3.1 Motor insulation inspection

Motor insulation inspections should be performed when the motor is used for the first time,
after being stored for an extended period, and during regular inspections to prevent damage to the
inverter due to insulation failure in the motor windings. During insulation inspections, be sure to
disconnect the motor wiring from the inverter. A 500V megohmmeter is recommended. Ensure the
measured insulation resistance is no less than 5SMQ.

1.3.2 Thermal protection of motor

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

1.3.3 About motor heating and noise

Because the inverter output voltage is a PWM wave and contains certain harmonics, the
temperature rise, noise and vibration of the motor will increase slightly compared with the industrial
frequency operation.

When a conventional motor is driven by a frequency converter and operates at low speed for a
long period of time, the motor's heat dissipation becomes poor and the motor temperature rises. If
long-term operation at low speed and constant torque is required, a variable frequency motor or
forced air cooling must be used.

1.3.4 Input and OQutput Notes

The output of intelligent flexible inverter is a PWM wave. If capacitors to improve power factor
or varistors for lightning protection are installed on the output side, it may cause instantaneous
overcurrent or even damage the inverter. Please do not use them.

The schematic diagram of not connecting capacitors to the inverter output side is shown in
Figure 1-1.

o

=<

I
_

Figure 1-1 Schematic diagram of not connecting capacitors to the inverter output side

If a contactor is installed between the power supply and the inverter input terminal, it is not
allowed to use this contactor to control the start and stop of the inverter.

If a switching device such as a contactor is installed between the output terminal and the motor,
ensure that the inverter is turned on and off when there is no output. Do not allow the contactor to be
closed when the inverter is outputting, otherwise it may easily cause damage to the module.

It is recommended to control the start and stop of the inverter through the terminals. It is strictly
prohibited to use contactors or other switching devices on the input side of the inverter to start and
stop frequently directly, otherwise it will cause damage to the equipment.
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1.3.5 Use outside the rated voltage

If the external voltage is not within the allowable operating voltage range specified in this
manual, the intelligent flexible inverter may be damaged. If necessary, use the corresponding step-up
or step-down device to transform the voltage.

1.3.6 Lightning surge protection

This series of inverters has a built-in lightning overcurrent protection device, which has a
certain degree of self-protection against induced lightning. In areas where lightning is frequent,
customers should also install protection at the front end of the inverter.

1.3.7 Leakage Protection

When the inverter is running, high-speed switching will occur, which inevitably generates high-
frequency leakage current, sometimes causing the leakage protection circuit to malfunction. When
encountering this problem, in addition to appropriately reducing the carrier frequency and shortening
the leads, the leakage protector should also be properly installed.

When installing a leakage protector, pay attention to the following points:

B The leakage protector should be installed on the input side of the inverter, and it is more

appropriate to place it after the air switch (fuseless circuit breaker).

B The leakage protector should be a model that is insensitive to high-order harmonics or a
special leakage protector for inverters. If a common leakage protector is used, it should
have a leakage current detection value of at least 200mA and an operating time of at least
0.1s.

1.3.8 Derating

When the ambient temperature of EP6 series is within 50°C, the inverter will not be derated,;
when it exceeds 50°C, the rated current will be reduced by 1% for every 1°C increase, and the
maximum allowable temperature is 60°C.

In areas with an altitude of less than 1000m, the inverter does not derate. Above 1000m, the

rated current is reduced by 1% for every 100m increase in altitude. The maximum allowable altitude
is 2000m.

1.3.9 About Motor Adaptation

This inverter is suitable for three-phase AC motors. Please select the inverter according to the
motor nameplate.

The default motor parameters built into the inverter are those of an asynchronous motor.
However, depending on the actual situation, it is necessary to identify the motor parameters or
modify the default values to match the actual values. Otherwise, the operating effect and protection
performance will be affected.

A short circuit in the cable or motor can cause the inverter to alarm or even damage it.
Therefore, please first perform an insulation short-circuit test on the motor and cable after initial
installation. This test should also be performed regularly during routine maintenance. Note that when
performing this test, the inverter must be completely disconnected from the tested part.
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Chapter 2 Product Overview

The EP series intelligent flexible inverter is a 400V-class (380V to 480V) high-performance
vector inverter suitable for three-phase asynchronous motors, permanent magnet synchronous
motors, and synchronous reluctance motors with motor capacities ranging from 1.1 to 355kW. With
factory default settings, the intelligent flexible inverter provides an ideal solution for many simple
motor control applications. By configuring relevant parameters, it can also be used for more
advanced motor control operations.

2.1 Nameplate Description

The nameplate is attached to the side of the inverter. It records the inverter model, specifications,
batch number, manufacturing code and other information.

Figure 2-1 Inverter nameplate (example)
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2.1.1 Product nameplate description

The inverter's nameplate records the inverter's model, specifications, batch number, etc.
Nameplate parameter description:

AR5 —MODEL : EP6 4TXXXXXXX
JERCHMIF ——SPEC  : xXkwiXXKW(ND/HD) c €
A ——INPUT : aAcapH 380~480V 50/60Hz
bt A% —— OUTPUT : AC3PH 0~380V/480V 0~600Hz XXA /XXA(ND/HD)
#ﬂ%%iﬁ% —No, .

filiti% 5 — SER. No. :

[ <

Il

Shanghai Sigriner STEP Electric Co.,Ltd.

Figure 2-2 Inverter nameplate description

2.1.2 Product Specifications

In the "Inverter Specifications" column on the nameplate, numbers and letters are used to indicate
the voltage level and rated current value of the inverter.

EP6 4T018 A/B/A/A/1

HFaER
0: £
1: e iES
2: MACHR(ES
MR wizhe T
—_—Ah ok
B: &
| AmEsne
A &
B: B
PCBIR B
_— Ak
B: {nitiRE
C: HHiE
R EMCIE i 28
e At &
B: C3SEimp
C: C2Hdma
e $T17E 8 L HR BT
BEFH
2T: =48200VER
4T: =18400VER
2S: $4H200VER

b 7 1 22 5

Table 2.1 Inverter specification series

-10 -
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EP6 series (heavy load)

EP6 rated
input current

(A)

Rated
output
Current (A)

Adaptable
motor
Power (kW)

Overload 150%
(1min)

3.1

1.1

4.1

1.5

5.6

2.2

7.2

3

9.4

4

14.8

5.5

18

7.5

23

11

31

15

39

45

60

75

91

Note: EP6
standard .

series

-11 -
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2.2 Technical indicators and specifications of inverter

Input voltage | 380 — 480V (-15% to +10%), three—phase TN, TT
Input 50/60Hz (&5%)
Power frequency
input Allowable
voltage Voltage imbalance <#3%
fluctuation
Voltage OVAC ~ input voltage
Overload Heavy load 150%, 1min/10min; light load 110%, 1min/ 10min
level
Power Efficiency 96%-99%
output (full load)
Output +0.01Hz
frequency
accuracy
Control GVC S FOC
method
Starting 150% 150% 150%
torque
Qutput 0 ™ 600Hz 0~ 600Hz 0 120Hz
frequency
1.5 - 16kHz (derating); carrier frequency can be
Carrier automatically adjusted according to load characteristics
frequency (If the rated carrier frequency is exceeded, derating is
required)
Frequency Digital input: 0.01Hz
setting Analog input: 1/2048 of the maximum output frequency (11 bits
Control resolution with sign)
characteristics | Run command | Operator setting, control terminal setting, communication
channel setting
ZZiﬁ?izcy Operator setting, digital/analog setting, communication
setting, pulse setting
channel
Automatic Automatically adjust the duty cycle of PWM signal according
Voltage to the fluctuation of the bus voltage , thereby reducing the
Regulation impact of grid voltage fluctuations on output voltage
( AVR ) fluctuations
Energy
consgmptlon EP6 series: HD<<30kW comes standard with built—in brake unit;
braking
capacity
Install vertically in a well-ventilated electrical cabinet
Horizontal or other installation methods are not allowed
Place of use The cooling medium is air. Install in an environment that
is not exposed to direct sunlight, dust, corrosive gases
flammable gases, oil mist, steam, or dripping water.
. Ambient Cabinet installation type: heavy load -10 ‘C ~ +60 C
EHVIifﬁwental temperature Light load -10 ‘C ~+50 C
conditions Heavy load>50 °‘C , the rated output current decreases by
Temperature 1% for every 1°C increase in temperature , up to 60 C ;
derating Light load> 40 °C, the rated output current is reduced by
1% for every 1°C increase in temperature, up to 50 C;
Altitude < 1000m
Altitude > 1000 m, the rated output current is reduced by 1% for

-12 -
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derating every 100 m increase, up to 2000 m
Ambient humidity | 5~95%, condensation not allowed
Vibration 2<f<<9Hz , 3.5mm; 9<f<<200Hz, 10m/s* ; 200<f<<500Hz, 15
(transportation) | m/s?
Vibration - 2<P<9Hz , 0.3mm; 9<F<200Hz, Im/ s
(installation)
Storage 40 ~+70C
temperature
Protection level | IP20 (F1-F8) IP00 (F9-10)
type Removable
length Im (length can be customized, up to 3m)
connect RJ45
Control LCD text | 14%14 Chinese characters or letters, 8 lines in total, 17
display characters per line
Panel Number of
visual LED | 2
indicator
Number of 12
buttons
Cooling . .
other nethod Forced air cooling
Installation | In—cabinet wall-mounted installation
2.3 Installation dimensions of the inverter
2.3.1 Product dimensions and installation dimensions
2.3.1.1 Specifications and dimensions
[————e—
W
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Figure 2-1 Installation dimensions of FO ~ F3 inverters
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Figure 2-3 F6 ~ F8 inverter installation dimensions

- 14 -
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W D W1
= = I . :
i D

[Tl

W2

Figure 2-4 F9 inverter installation dimensions
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Figure 2-5 F10 inverter installation dimensions
Table 2-1 Dimensions of FO~F10
Specifi Dimensions Installation spacing Mounting
cation H*W*D (mm) W1 (W2) *H1(mm) screws
FO 300*%130*200 114*288 4-M5
F1 300*%130*200 114*288 4-M5
F2 345*%150*200 131*332 4-M5
F3 380*190*200 171*366 4-Mo6
F4 420* 205*%21 5 150*405 4-M6
F5 550%233*25 5 170*533 4-M6
F6 615*300*305 225%595 4-M8
F7 640*335%320 240*617 4-M8

-15-
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F8 825%400*353 300%796 4-M10
F9 1240*405*510 290 (230) *1095 6-M8
F10 1405%465*550 250%1255 6-M8

Note: F9 -F10 supports both side and bottom wiring. If side wiring is required, the overall width
will increase by 60 mm.
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2.3.2 Operator size

The dimensions of the inverter operator are shown in Figure 2-6.

120mm

70mm
14. 00
2
o
255iM45 gl S
g4y ~ 8
N ’ -
e
- 17. 00 2
Vg 43. 50 g8l =
= ¢l 8 2
(ap]
=
14. 00) 42. 00 16. 00
70. 00 22. 10

Figure 2-6 Inverter operator dimensions
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1) Use the handheld operator alone and install as external panel, and punch holes

in the cabinet door to secure it. The dimensions of the cabinet door holes are
shown in Figures 2 — 7 below:

T REEE
o [ 5E AL
%
1W7mm | _186mn &
£
- =
EE(NP
42mm
[ € L 7

Figure 2-7 Schematic diagram of the dimensions of the cabinet door with the operator's external
panel

2) The built-in kit is fixed, and the cabinet door opening dimensions are shown
in Figures 2 — 8 below:
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Figure 2-8 Cabinet door opening dimensions

2.4 Selection of brake unit and brake resistor

When the motor is braking, negative torque may occur. Therefore, the inverter should be equipped
with a brake component, otherwise it will cause overcurrent or overvoltage fault and trip.
When the braking time accounts for 10% of a braking cycle, the configuration of the external
braking unit and braking resistor is shown in Table 2-2.
Table 2-2 400V brake unit and brake resistor configuration

Braking resistor (10%
utilization)
Equivalent braking
Resistor
specifications
AT4A1 . 150 W 500Q 1
4T5A6 . 260 W 400 Q 1
4TTA2 . 260 W 250 Q
4T9A4 3 390 W 150 Q

4T012 390W 150Q

Braking unit
Inverter
Inverter

model r (W) Quantit
owe

EP6 P Specification ua‘n vy

(piece)

Quantity
(piece)

4T018 - EP6<<30kW built-in brake unit 520W 100Q
4T023 . T80W 75Q

4T031 1040W 50Q
4T039 1560W 40Q
4T045 4800W 32Q
4T060 4800W 27.2Q
4T075 6000W 20Q
4T089 BKU-4045 9600W 16Q2
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Inverter
model
EP6

Inverter
power (kW)

Braking unit

Braking resistor
utilization)

(10%

Specification

Quantity

(piece)

Equivalent braking
Resistor
specifications

Quantity|
(piece)

4T103

45

BKU-4045

1

9600W 13.6Q2

1

4T140

55

BKU-4030

6000W 20Q

4T168

75

BKU-4045

9600W 13.6Q2

4T208

90

BKU-4 110

2
2
1

18kW 6.7Q

2
2
1

4T250

BKU-4 110

25k W5 Q

4T304

BKU -4220

40k W 3.4 Q

4T377

BKU-4220

40kW 3.4Q

4T414

BKU-4220

48 kW 3Q

4T477

BKU-4220

48 kW 3Q

4T520

BKU-4110

25 kW 5Q

4 T605

BKU-4220

40kW 3.4 Q

4T675

BKU-4220

40kW 3.4Q

When the braking time accounts for 20% of a braking cycle, the configuration of the external
braking unit and braking resistor is shown in Table 2-3.
Table 2-3 400V brake unit and brake resistor configuration

Inverter
model

Inverter
power (kW)

Braking unit

Braking resistor (20% usage)

Specification

Quantity

(piece)

Equivalent braking
Resistor
specifications

Quantity|
(piece)

4T4A1

1.1

4T5A6

1.5

4T7A2

2.2

4T9A4

4TO012

4TO18

4T023

4T031

4T039

4T045

4T060

4T075

EP6<30kW built-in brake unit

2 60W 470Q

1

390 W 340 Q

520W 230Q2

780W 140Q2

780W 140Q

1040W 90Q

1560W 70

2000W 47Q

3000W 34Q

9600W 28Q

9600W 24Q

12.5kW 17Q

4T089

BKU-4045

20kW 15Q

4T103

BKU-4030

10kW 24Q

4T140

BKU-4045

12.5kW 18Q

4T168

BKU-4 110

36 kW 6.7Q

4T208

BKU-4045

12.5kW 18Q

4T250

BKU-4045

125kW16Q

4T304

BKU-4220

80kW 3.5Q

4T377

BKU-4220

80kW 3.2Q

4T414

BKU-4110

50kW5Q

4T477

BKU-4110

-20 -
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Inverter
model
EP6

Inverter
power (kW)

Braking unit

EP Series Intelligent Flexible Inverter Instructions

Braking resistor (20% usage)

Specification

Quantity
(piece)

Equivalent braking
Resistor
specifications

Quantity|
(piece)

4T520

250

BKU-4220

2

60kW 4.7Q 2

4 T605

280

BKU-4220

80kW 3.5Q

4T675

315

BKU-4220

80kW 3.5Q

When the braking time accounts for 40% of a braking cycle, the configuration of the external
braking unit and braking resistor is shown in Table 2-4.
Table 2-4 400V brake unit and brake resistor configuration

Inverter
model

Inverter
power (kW)

Braking unit

Braking resistor (40%
utilization)

Specification

quantity
(piece)

Equivalent braking
Resistor
specifications

quantity
(piece)

4T4A1

4T5A6

4T7A2

4T9A4

4T012

4TO18

4T023

4T031

4T039

4T045

4T060

4T075

EP6<<30kW built-in brake unit

520W 370Q

780W 270Q

1300W 18092

2200W 110Q

2200W 110Q

3300W 75Q

4500W 55Q

6600W 37Q

9000W 27Q

11kW 220

13kW 18Q2

20kW 13.5Q

4T089

BKU-4030

12.5kW 22Q

4T103

BKU-4045

12.5kW 18Q

4T140

BKU-4045

20kW 15 Q

4T168

BKU-4 110

60 kW 5 Q

4T208

BKU-4 110

60 kW 5 Q

4T250

BKU-4220

70kW 3.7Q

4T304

BKU-4220

70kW 3.7Q

4T377

BKU-4220

90 kW 3Q

4T414

BKU-4220

60kW 5Q

4 T477

BKU-4220

70kW 3.7Q

4T520

BKU-4220

70kW 3.7Q

4 T605

BKU-4220

90kW 3 Q

4T675

BKU-4220
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Chapter 3 Installation of Inverter

3.1 Installation steps

Step 1: Inverter delivery
B Check that the catalog number printed on the label is the same as the one on the purchase
order
B Remove the packaging of the intelligent flexible inverter and check whether it is damaged
during transportation.
Step 2: Check the line voltage
B Check and confirm that the line voltage is compatible with the voltage and frequency
range of the inverter.
Step 3: Install the inverter
B Install the drive according to the instructions in this document
B Install any internal and external options
Step 4: Inverter wiring
Connect the motor and ensure the voltage is consistent
Connect the control lines
Connect speed setting
Connect the communication cables
Connect the power cord after ensuring that the power is off.

3.2 Mechanical installation

3.2.1 Product Installation Environment
3.2.1.1 Temperature and humidity

The rated operating temperature for heavy load is -10°C ~ +50°C , with a derating of up to
60 °C ; the rated operating temperature for light load is -10°C ~ +40°C, with a derating of up to
50C .

The relative humidity of the air is <95%, no condensation.

For installations in harsh environments, it is recommended to enhance the heat dissipation of the
inverter.

3.2.1.2 Altitude

When the inverter is installed at an altitude below 1,000m , it can operate at its rated power; if it
exceeds 1,000m, the rated current will be reduced by 1% for every 100m increase, with a maximum
allowable altitude of 2,000m .

3.2.1.3 Other environmental requirements

B Avoid installing in places that may be subject to severe vibration and impact. The
maximum vibration acceleration should not exceed 1g (random vibration).

Do not install where there are electromagnetic radiation sources.

Avoid installation in places with oil mist, metal dust and excessive dust.

Avoid installing in places with harmful gases, liquids, corrosive, flammable and explosive
gases.

Avoid installing in places with high salt content.

Do not install in direct sunlight.

Do not install on flammable objects such as wood.
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STEP.
3.2.2 Installation position and spacing requirements

Depending on the selected installation method, the drive must be mounted vertically

B During installation, be sure not to allow drilling residue to fall into the inverter.

in the cabinet!

on:
-In the electrical cabinet
The inverter cannot be installed horizontall

3.2.2.1 Installation position

In order not to reduce the cooling effect of the inverter, the inverter should be installed in a well-
ventilated place. The installation direction is generally vertical. As shown in Figure 3-1:

Figure 3-1 Installation orientation
When the user installs the inverter vertically, the angle between the inverter and the horizontal

plane can be between 87 °and 90 ™ Details are shown in Figure 3-2 :
Electrical cabinet wall

'
(minimum angle)

horizontal plane

Figure 3-2 Allowable installation angle
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3.2.2.2 Installation Space

1\

Non-cabinet installation

The installation space and spacing required for this product vary depending on its power level.
Table 3-1 EP6 light-load power equipment heating power and fan air volume data

Specification Light load power (kW) Heating power (W) Fan air volume (CFM)
1.5 68 57.8
22 81 57.8
FO 3 109 57.8
4 138 57.8
5.5 201 57.8
7.5 240 57.8
F1
11 355 59.3
15 454 75
F2
18.5 478 75
22 551 117.4
F3
30 694 117.4
F4 37 815 2347
45 1010 2347
F5
55 1210 2347
75 1570 429.1
Fo6
90 1810 625.1
110 2140 625.1
F7
132 2850 625.1
160 3560 896.5
F8
200 4150 896.5
220 4550 868.7
F9 250 5060 925.3
280 5330 925.3
315 5690 1196
F10
355 6000 1196

(1 Single machine installation
In order to ensure the space required for inverter cooling, the inverter installation space

must be according to Figure 3-3:
Table 3-2 Installation space requirements (single machine)

Power (kW) Size requirements (unit: mm)
1.5~18.5 A1=30 B1=>200 C1=>40
22~132 A1=50 B1>200 C1>40
160~355 A1=50 B1>=300 C1>40
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Figure 3-3 Inverter installation space (single unit)
(2)  Multiple machine installation

This product dissipates heat from bottom to top. When multiple devices are working, they are

usually installed side by side and the upper parts of the machines must be aligned, especially for
devices of different sizes.

Please ensure the space required for installing a single inverter. The installation space
requirements are as shown in Figure 3-4.

Table 3-3 Installation space requirements (multiple units installed in parallel)

Power (kW) Size requirements (unit: mm)
1.5~18.5 A1=30 B1>200 D1=30
22~132 A1=50 B1>200 D1=50
160~355 A1=50 B1=300 D1=50
B1 D1 |B1
& &
anE & e
e o
— ]
Al I I Al
& &
B1 B1

Figure 3-4 Standard installation method for multiple units in parallel

Note: If a C2 filter is installed internally, a S0mm distance must be left between the inverters for
heat dissipation.

(3) Upper and lower row installation
When this product is installed in a top-down arrangement, the hot air from the lower row of

equipment will cause the upper row of equipment to heat up, potentially causing overheating.

Therefore, measures such as installing heat-insulating guide plates are required when installing in
upper and lower rows, as shown in Figure 3-5.
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Figure 3-5 Upper and lower row installation requirements

2. Cabinet installation
When installing this product in a cabinet, the layout inside the cabinet must take into account the
required heat dissipation space. Please follow the following installation instructions based on the
specific model and installation application.
(1 Direct exhaust cabinet (no fan on top of cabinet)

If there is no exhaust fan on the top of the cabinet, air baffles must be installed around the inverter
air outlet to prevent the inverter's air from flowing back, causing the temperature to rise and
eventually causing overheating, as shown in Figure 3-6. The correct layout is shown in Figure 3-7.

Figure 3-6 No windshield (NG)
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Figure 3-7 Schematic diagram of a direct exhaust fan cabinet
Table 3-4 Direct exhaust cabinet heat dissipation parameters
Actual effective atea of | Actual effective area of
Maximum fan air the air inlet of the the air outlet of the
Power (kW) . . . .
volume (CFM) ditect exhaust cabinet direct exhaust cabinet
(mm?2) (mm?2)
1.5~18.5 75 5711 9137
22~30 174 8939 14303
37~55 234.7 17871 28593
75 4291 32673 52276
90~132 625.1 47597 76155
160~200 896.5 68262 109219
220~280 925.3 70455 112727
315~355 1196 91066 145706
illustrate:
1) 1m3/s=2188.8CFM;
2)  The above-mentioned “actual effective area”  refers to the effective ventilation opening area;
3)  The direct exhaust cabinet layout (no fan on the top of the cabinet) is tecommended for cabinets
without filters at the air outlet. If filters are installed at the cabinet outlet, the air flow resistance will be
greatly increased. In this case, it is recommended to install an exhaust fan on the top of the cabinet.

(2) Top fan exhaust cabinet (with exhaust fan on the top of the cabinet)

If the cabinet has an exhaust fan on top, windshields around the inverter's air outlet are not
required. Hot air from the inverter can be exhausted by the cabinet top fan. When selecting a cabinet
top fan, ensure that the air volume is = 1.2 times the inverter's fan volume. See the table below for
details.
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Figure 3-8 Schematic diagram of a cabinet with a top fan (with an exhaust fan on the top)

Table 3-5 Heat dissipation parameters for top fan exhaust cabinets

. . . . Actual effective atea | Actual effective atea
P Maximum air Maximum air flow of fih p £ the air outlet of
ower of the top fan of the air outlet o
W volume of inverter the fan on the top of p . . v
(kW) fan the cabinet ( exhaust cabinet air the ditect exhaust
an (CFM) e cabinet (CFM)
inlet (mm?2) cabinet (mm?2)
1.5~18.5 75 90 5711
S=1.2* n /4*N*[D2-
22~30 117.4 140.88 8939 Dhub?2)
37~55 2347 281.64 17871 Note: N s the
number of cabinet
75 429.1 514.92 32673 top fans;
90~132 625.1 750.12 47597 D is the diameter of
the cabinet top fan;
160~200 896.5 1075.8 68262 Dhub is the diameter
220~280 925.3 1110.36 70455 of the central hub of
the cabinet top fan
315~355 1196 14352 91066
illustrate:
1) 1m3/s=2188.8CFM;
2)  The above-mentioned “actual effective area”  refers to the effective ventilation opening area;
3)  When there are filter cottons at the air inlet and outlet, the fan and ventilation opening area on the top
of the cabinet need to be increased. The recommended area of the fan and ventilation opening on the
top of the cabinet should be 1.8 to 2 times the value in the table above.

3.2.2.3 Installation

1\

Installation in the cabinet:
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PR Y 2

PR 1

2. Intermediate installation: The inverter heat sink is partially installed outside the cabinet (if this
installation method is required, please contact our technical team)

RGN B 2
= AR T

]

Dimensions of external radiator products and panel processing diagram for installation:

W
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If you need intermediate installation dimensions, please confirm with our technical team

EgThe fasteners must have anti-vibration parts, such as spring washers; the

four screws of the inverter must be tightened.
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3.3 Disassembly and installation of operator and cover

3.3.1 Disassembly and Assembly of the Operator

Removal and installation of the operator and wiring cover:
1. Remove the operator:
Press the latch on the operator and pull outward to remove it.

2. Install the operator
When putting the operator back in place, press it in firmly until you hear a click.
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3.3.2 Opening and Closing the Wiring Cover

The wiring cover needs to be opened when wiring the main circuit, and the wiring cover also
needs to be opened when removing the front panel.
(D Loosen the anti-loosening screw at the arrow point
(2)  Pull the cover outward from the bottom to open it
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Chapter 4 Inverter Wiring

This chapter describes in detail the connection between the inverter and peripheral devices, an
overview of the inverter terminal wiring, the wiring of the main circuit terminals, and the wiring of
the control circuit terminals.

D rawe

Before wiring, please confirm whether the input power is completely disconnected
Otherwise, there is a risk of electric shock

Please have professional electrical engineers perform the wiring work.

Otherwise, there is a risk of electric shock

The grounding terminal PE must be reliably grounded.

Otherwise, there is a risk of electric shock

Do not touch the terminals directly with your hands, and the output wires of the inverter
must not come into contact with the outer cover.

Otherwise, there is a risk of electric shock

Do not connect the power supply to the output terminals U/T1, V/T2, and W/T3.
Otherwise, there is a risk of damaging the inverter

Do not short—circuit terminals B1/DC+ and DC-.

Otherwise, there is a risk of explosion.

D rawe

©

Please confirm whether the voltage of the AC main circuit power supply is consistent
with the rated voltage of the inverter.

Otherwise, there is a risk of fire or personal injury.

Please connect the braking resistor correctly according to the wiring diagram.

Otherwise, there is a risk of fire

The main circuit terminals and wires or wire crimping terminals must be firmly connected.

Otherwise, there is a risk of damaging the inverter
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4.1 Connection between inverter and peripheral equipment

4.1.1 Connection diagram between inverter and peripheral equipment

The connection diagram between the inverter and peripheral devices is shown in Figure 4-1

g = LA e

]

i
ka2

&
i

PE
o g
PR UE feE

!r_l'_

Im=EE

<&

Figure 4-1 Connection diagram of inverter and peripheral equipment
Note: The figure is drawn with three-phase power input as an example.
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4.1.2 Connection of peripheral components in the main circuit

The inverter cannot be operated outside the rated input voltage range. Overvoltage may cause

permanent damage to the inverter.
Table 4-1 Input power technical requirements

4.1.2.1 Input power connection

Input power (main circuit) connection technical requirements

Input voltage Voltage is three-phase 380~480VAC, -15%~+10%

Short-circuit current If the incoming cable of the inverter is protected by a suitable fuse, the
(IEC60909 standard) maximum permissible short-circuit current within 1s is 100kA.

frequency 50 ~ 60 Hz, -5% ~+5%

Imbalance Maximum is £3% of rated input line voltage

Cable temperature Minimum rating 90 C

4.1.2.2 Input Protection

Input protection includes circuit breakers, fuses, and emergency stop devices.
breaker
The inverter itself does not include a circuit breaker. Therefore, a circuit breaker must be installed
between the AC input power supply and the inverter. This circuit breaker must ensure:
B The selection must comply with the safety regulations of the actual application, including
(but not limited to) national and local electrical regulations.
B During installation and maintenance of the drive, the disconnect device must be capable of
being held in the OFF position and locked.
B The circuit breaker is not allowed to control the start and stop of the motor. The motor
should be controlled by the operator keys or I/O terminal commands.
B The capacity of the circuit breaker should be 1.5 to 2 times the rated current of the inverter.
B The time characteristics of the circuit breaker should fully consider the time characteristics
of the inverter overheat protection (150% of the rated output current, 1 minute).
fuse
The end user must provide a circuit protection device to provide short-circuit protection for the
incoming power supply of the inverter, and the selection of the device must be consistent with
national and local electrical regulations.

Table 4-2 Fuse and Circuit Breaker Selection Guide (Three-Phase 380V~480V) ( Bussmann Fuse

Recommended
. Fuse specifications Circuit breaker
EP6 inverter o .
Bussmann specifications
Inverter model power
(kW) Rated current model Rated current
(4) (8)
4T4A1 1.1 10 FWP-10B 6
4T5A6 1.5 15 FWP-15B 10
4TTA2 22 15 FWP-15B 13
4T9A4 3 20 FWP-20B 16
47012 4 30 FWP-30B 25
4T018 5.5 40 FWP-40B 32
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4T023 7.5 40 FWP-40B 50

4T031 11 60 FWP-60B 63

4T039 15 70 FWH-70B 63

4T045 18.5 100 FWH-100B 80

4T060 22 100 FWH-100B 80

4T075 30 100 FWH-100B 100
4T089 37 125 FWH-125B 160
4T103 45 150 FWH-150B 160
4T140 55 200 FWH-200B 250
4T168 75 250 FWH-250A 250
4T208 90 275 FWH-275A 250
4T250 110 325 FWH-325A 320
4T304 132 400 FWH-400A 450
41377 160 500 FWH-500A 450
4T414 200 600 FWH-600A 630
4T477 220 600 FWH-600A 630
4T520 250 700 FWH-700A 630
4T605 280 800 FWH-800A 800
4T675 315 1000 170M5016 800

Emergency stop equipment
The overall design and installation of the equipment must include emergency stop devices and
other necessary safety equipment. Controlling the motor through the keys of the inverter operator or
the I/O terminals or communication commands cannot guarantee:
B the emergency stop of the motor.
B [solate the inverter from hazardous voltages.

4.1.2.3 Input Power Cable/Connection

The input cable connection can be any of the following:
B Four-core cable (three-phase and ground protection wire) does not require a shielding layer
(if there are requirements for conducted interference and radiated interference, shielded
wire is required).
B Four insulated conductors are installed in the conduit.
In all cases, the conductor must be smaller than the maximum limit defined by the terminal size.
If the motor cable is too long or the cross-sectional area is too large, it should be derated. The
inverter cable should use cables with the specified area (see Table 4-11). Since a larger cable cross-
sectional area increases the ground capacitance and ground leakage current, using a larger cable
cross-sectional area should reduce the output current. Each increase in area reduces the current by
approximately 5%. Table 4-11 lists copper-core cable models for different load currents. The
recommended models are only suitable for the situations listed at the top of the table. Aluminum-
core cables are not recommended.
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Table 4-3 Cable corresponding load current

IEC

based on:
EN60204-1 and IEC60364-5-2/2001 standards
PVC insulation

based on:

For copper cable, see NEC Table 310-16

90°C cable insulation

40°C ambient temperature

There are no more than 3 current-carrying wires
in the same trunking, cable trench or buried cable
Copper core cable with copper braid shield

30°C ambient temperature

70°C surface temperature

Symmetrical cable with copper braid shield

No more than 9 cables are placed side by side in
the same cable tray

To ensure personnel safety, correct operation, and reduce electromagnetic radiation, the inverter and
motor must be grounded at the installation location.

B The diameter of the wire must meet the requirements of safety regulations.

B The power cable shield must be connected to the PE terminal of the inverter to comply
with safety regulations.

B The shielding layer of the power cable can be used as the grounding wire of the equipment
only when the specifications of the shielding layer meet the requirements of safety
regulations.

B When installing multiple inverters, do not connect the inverter terminals in series.

4.1.2.4 Output Power Cable / Connection

motor connection technical requirements are shown in Table 4-4 .
Table 4-4 Motor connection technical requirements

Output power (motor) connection technical requirements

Output voltage O~Input voltage, symmetrical three-phase voltage

Refer to Chapter 2 "2.2 Technical Specifications and
Specifications of Inverter"

Switching frequency Adjustable: 1.5 ~ 16 kHz

Current

Cable temperature rating Minimum rating 90°C

Relationship between motor cable Refer to Chapter 4, "4.4.5 Relationship between Wiring Length

"

length and switching frequenc and Carrier Frequenc

Grounding and wiring
Motor Cable Shielding Motor cables require shielding using conduit, armored cable, or shielded
cable. Shielded/Armored Cable: High-frequency, low-impedance shielded cable should be used,
such as braided copper wire mesh, aluminum wire mesh, or wire mesh.
conduit
B A bridge with a grounding conductor is required at each end of the conduit.
B The conduit is secured to the enclosure.
B Use a separate conduit run for the motor cables (also keep the input power cables and
control cables separate) .
B Use a separate conduit run for each drive.
Armored cable
B A bridge with a grounding conductor is required at each end of the conduit.
B Use 6 conductors (3 power wires and 3 ground wires), MC type continuous corrugated
aluminum armor cable with symmetrical ground wires.
B Armored motor cables can share a cable tray with input power cables, but not with control
cables.
shielded cable
It is recommended that users use cables that meet CE or C-Tick standards and have symmetrically
structured PE conductors.
Grounding
Table 4-13 in Section 4.3.4.1 for recommended cross-sectional areas of grounding conductors.
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4.2 Inverter terminal wiring

The internal view of the inverter is shown in Figure 4-6.

Figure 4-6 Internal view of the inverter
Note: The terminals of the inverters of different power levels are the same, except for the position

of the power input/output terminals and the arrangement of the optional motherboard terminals. The
figure uses 11kW as an example.
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4.2.1 Inverter terminal wiring diagram
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Figure 4-7-1 General I/ O board - A board terminal wiring diagram
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Figure 4-7-1 General I/ O board-B board terminal wiring diagram
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Figure 4-7 - 3 General 1/0O board-standard board terminal wiring diagram
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4.2.2 Precautions for inverter terminal wiring

@Eg

a) The wiring specifications should comply with electrical standards.

b) After wiring is completed, please be sure to check that the wiring is correct and the
connection is reliable. The following wiring checks are required:
€ s the wiring correct?
€ Check whether there are any wire scraps or screws left in the inverter;

@  Are the screws loose?
€ Check whether the stripped bare wire of the terminal part is in contact with other
terminals.

¢) Some power levels of the intelligent flexible inverter are equipped with a braking unit, but
require an external braking resistor. Install the braking resistor between terminals B1 and
B2. Do not connect it to any other terminals, as this will damage the braking resistor and
the inverter.

d) Some power levels of the intelligent flexible inverter are equipped with built-in DC
reactors.

e) The inverter grounding point PE is best connected to a dedicated grounding electrode , and
the grounding impedance should be below 1092 .

f)  Keep the grounding cable as short as possible.

g) After powering on, if you need to change the wiring, you must first turn off the power.
Because the inverter's main circuit charging capacitor takes time to discharge, to avoid
danger, wait five minutes for the capacitor to discharge. Then, use a DC voltmeter to
measure the DC voltage across the charging capacitor. Only proceed to the next step after
confirming that the voltage is less than the safe DC voltage of 24V.

4.3 Wiring of main circuit terminals

4.3.1 Main circuit terminal arrangement

R/L1 S/L2 T/L3 | U/T1L V/T2 W/T3 | DC+/B1 B2 DC-

@ &

Figure 4-9-1 FO-F6 main circuit wiring terminal diagram

DC+/B + B - DC-
R/L1 S/L2 T/L3 U/T1 V/T2 W/T3
S &

Figure 4-9-2 F7-F10 main circuit wiring terminal diagram

4.3.2 Main circuit terminal numbers and function descriptions

The function description of the main circuit terminals is shown in Table 4-10.
Table 4-10 Functional description of main circuit terminals
I Terminal number Terminal Function Description |
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Main circuit AC power input, connect to three—phase input

power

Inverter output, connected to the motor

External braking resistor

External brake unit

Common DC bus

Grounding terminal, connected to the protective ground. The
grounding resistance cannot be greater than 1Q at 400V level.

4.3.3 Main circuit wiring conductor specifications

Use 600V copper-core plastic-insulated wire for power supply. See Table 4-11 for wire
specifications and tightening torque.
Table 4-11 Wire specifications and tightening torque

Inverter model
Intelligent
flexible inverter

4T4A1 0.75~1.0 0.75 1.2

Connectable wire Recommended wire Tightening torque
specifications (mm 2) size (mm ?2) (Nm)

4T5A6 1.0~1.5 1.0 1.2

4T7A2 1.0~1.5 1.5 1.2

4T9A4 1.5~2.5 2.5 2.7

4T012 1.5~2.5 2.5 2.7

4T018 2.5~4 4 2.7

4T023 4-8 6 2.7

4T031 4-8 6 2.7

4T039 8-16 10 2.7

4T045 8-16 16 4.8

4T060 8-16 16 4.8

4T075 25~35 25 4.8

4T089 35~50 35 13

4T103 50~70 50 13

4T140 70~95 70 35

4T168 95 95 35
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Inverter model
Intelligent
flexible inverter

4T208 85~115 95 35

Connectable wire Recommended wire Tightening torque
specifications (mm 2) size (mm ?2) (Nm)

4T250 95~150 35

4T304 95~185 35

41377 165~205 185 35

4T414 85~115(x2P) 95x2P 35

41477 85~115(x2P) 95x2P 35

4T520 125~175(x2P) 150x2P 35

4T605 125~175(x2P) 150x2P 85

4T675 125~175(x2P) 150x2P 85

4T xxx 85~115(x4P) 95x4P 85

@Eg

The wire specifications are determined based on an ambient temperature of 50°C and an
allowable wire temperature of 75°C

The inverter main circuit uses open-type wiring terminals. Round crimp terminals should be used
for open-type wiring terminals. For the selection of round crimp terminals, see Table 4-12:
Table 4-12 Specifications of round crimp terminals

Wire cross-sectional area q q . Specifications of round crimp
s Terminal screw specifications 5
(mm *) terminals

M3.5 1.25/3.5

0.5
M4 1.25/4

1.25/3.5

1.25/4

1.25/3.5

1.25/4

2/3.5

2/4

2/5

2/6

2/8

5.5/4

5.5/5

5.5/6

5.5/8

8/5

8/6

8/8

14/6

14/8
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Specifications of round crimp
terminals

22/6

Wire cross-sectional area
(mm ?)

Terminal screw specifications

M6

22

M8 22/8

M8 38/8

M8 60/8

60/10

80/10

100/10

12 0/12

185/12

240/12

300/12

380/12

@’Eg

When determining the cross-sectional area of the wire, please fully consider the voltage drop of
the wire.

The general selection principle is to keep the voltage within 2% of the rated voltage. When the
voltage drop is too large, the cross-sectional area of the wire should be increased. The formula for
calculating voltage drop is as follows:

Line voltage drop (V) = /3 * wire resistance (Q) * current (A)

4.3.4 Detailed description of main circuit terminal wiring

4.3.4.1 Power supply

Proposed modification: The inverter must be connected to a protective earth. Due to the high leakage
current (over 3.5 mA), a protective earth connection is necessary to comply with IEC 60364-4-41.

4.3.4.2 Grounding terminal (PE)

B It is best to use a dedicated grounding electrode for the grounding terminal , which must be
well grounded with a grounding impedance below 10 Q

B Do not share the ground wire with welding machines or other power equipment.

B The grounding wire should be as short as possible and in accordance with the specifications
of the electrical equipment technical standards. If the grounding wire is too far from the
grounding point, the leakage current of the inverter will cause the potential of the
grounding terminal to be unstable.

B |t is recommended to use a dedicated yellow-green grounding wire. For the cross-sectional
area of the grounding wire, see Table 4-13.

Table 4-13 Cross-sectional area of grounding conductor

Minimum cross-sectional area of the

Cross-sectional area of the conductor during
installation S (mm 2)

corresponding grounding conductor S min
(mm ?*)

S< 16

S

16 < S < 35

16

35 < S
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. B When grounding multiple inverters, it is recommended to avoid loops in the grounding
wires. See Figure 4-10 for grounding methods for multiple inverters.

X

s 2 ~e

< S
k \_/%

/(IB

Figure 4-10 Grounding method for multiple inverters

O nr!

Incorrect wiring:
If the input line voltage is added to (U /T1, V /T2, W /T3), the inverter will be

damaged.
Check the power connections before applying power to the drive.
If you are replacing the drive with another one, make sure all wiring to the drive

complies with all wiring instructions in this manual.
Failure to follow instructions could result in death or serious inju

4.3.4. 3 Main circuit power input terminals (R/L1, S/L2, T/L3)

B The three-phase AC power supply is connected to the main circuit terminals R/L1, S/L2,
and T/L3 through a circuit breaker. The phase sequence of the input power is independent

of the order of the R/L1, S/L2, and T/L3 terminals; any of them can be connected.
B In order to reduce the conducted and radiated interference of the inverter on the input
power supply, a three-phase four-wire power cable with a shielding layer can be selected.

. & EE Use a special noise filter for the inverter.

4.3.4.4 External Braking Resistor Terminals (B1, B2)

Some power levels of the intelligent flexible inverter are equipped with a brake unit. To

|
release the energy fed back during motor braking, an external brake resistor must be
connected. For brake resistor specifications, see Table 2-2, "400V Class Braking Resistor

Configuration Table."
The braking resistor is installed between terminals B1 and B2.

|
B In order to ensure the normal operation of the braking resistor, the heat dissipation
conditions of the braking resistor must be fully considered to ensure good ventilation.

B The wiring length of the braking resistor cannot exceed 5 m.
For the connection of external braking resistor, see Figure 4-11.
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iill 2y B BH

B1/DC+ | B2 DC-

R/L1 | ] U/T1
AL i I
n SIL2 J; ’ 4|< ' VIT2,

_|

p T3 - Uy

o

1M
10+

=

F-

Figure 4-11 Connection diagram of external braking resistor

4.3.4.5 External Braking Unit Terminals (B+, B-)

B When an external braking unit is required, the terminals of the braking unit @ and
O correspond to the (B+, B-) terminals of the inverter respectively, and the braking resistor
is connected to the BR1 and BR2 terminals of the braking unit.

B The length of the connection between the inverter (B+, B-) terminal and the braking unit
@ and © terminal should be less than 5 m, and the length of the connection between the
braking units BR1, BR2 and the braking resistor should be less than 10m.

. & Do not connect the polarity of B+ and B- in reverse; do not connect the braking

resistor directly to the B+ and B- terminals, otherwise the inverter may be damaged or a fire hazard
may occur.

4.3.4.6 Energy feedback unit connection (DC+, DC-)

STEP RG series energy regeneration unit feeds power generated by a motor in regenerative
braking back into the grid. Using IGBTs for rectifier feedback, the RG series energy regeneration
unit reduces harmonic distortion to less than 5% of the fundamental harmonic compared to

traditional three-phase phase-parallel bridge rectifiers, minimizing grid pollution. (Not supported by
the EH series)

AE & [ 1

o)

RG
R
e
@ O
DC+\-} b DC_

R/L1 | 1 U/T1
O Jﬂ)
@-SIL2 T — 4<' \ZAVZ

- _
L TIL3 I | W3

Figure 4-1 2 External energy feedback device
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4.3.4.7 Inverter output terminals (U/T1, V/T2, W/T3)

B Connect the inverter output terminals U/T1, V/T2, and W/T3 to the motor terminals U/T1,
V/T2, and W/T3. If the motor rotates in the wrong direction, swap the wiring between any
two phases of the inverter output terminals or the motor terminals.

B [t is strictly forbidden to connect the power input to the inverter's output terminals U/T1,
V/T2, and W/T3.

B [t is strictly forbidden to ground or short-circuit the output terminals.

B [t is strictly forbidden to connect capacitors or surge filters to the inverter output side.
Because the inverter output has high-order harmonics, connecting capacitors or surge filters
to the output side will cause the inverter to overheat and be damaged.

B [t is strictly forbidden to connect capacitors on the output side of the inverter. See Figure 4-
13 for a schematic diagram.

]

I
U/T1 é
V/T2 O

W/T3 clb

I
S

=

Figure 4-13 Schematic diagram of prohibiting the connection of capacitors on the output side

4.4 Anti-interference measures

4.4.1 Connecting a dedicated noise filter on the output side

To suppress the noise generated on the inverter output side, a dedicated noise filter can be
connected to the inverter output side. The wiring of the noise filter on the inverter output side is
shown in Figure 4-14.

L T M 5
y. \}Fm%% ‘;K‘FD "
- g e 3 2

S e

I
12 1l e 4 S & AL

Figure 4-1 4 Wiring of the noise filter on the inverter output side

4.4.2 Connecting a surge suppressor on the output side

When the inverter is connected to an inductive load device (electromagnetic contactor, relay,
solenoid valve, etc.), be sure to use a surge suppressor on the coil of the load device, as shown in
Figure 4-15:
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Figure 4-15 Application of inductive load surge suppressor
4.4.3 Layout of main circuit wiring

To suppress radiated interference from the inverter output and enhance anti-interference
performance, they should generally be kept as far apart as possible, especially when cables are
installed in parallel and over long distances. If signal cables must cross power cables, they should do
so perpendicularly. See Figures 4-16 and 4-17 for schematic diagrams of the main circuit wiring
layout.

AR r . :
N > 300mm | s
SPETy 1 B |
> 200mm | |- ﬁfggﬂ%
i/ ESRa 1 ! !

Figure 4-1 6 Main circuit wiring layout 1

& EE
e ] A — B 7
1 B 530enid | -
= Eo5% |
I il % %

Figure 4-17 Schematic diagram of the main circuit wiring layout 2

Generally, the control cable must be a shielded cable, and the shielded metal mesh must be
connected to the metal chassis of the inverter through the cable clamps at both ends, as shown in
Figure 4-18.

linss

Figure 4-18 Grounding method comparison
4.4.4 More comprehensive anti-interference measures

A more comprehensive anti-interference measure is to install noise filters on both the input and
output sides of the inverter and to shield the inverter body in an iron box. See Figure 4-19.
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Figure 4-19 More complete anti-interference measures
4.4.5 Relationship between wiring length and carrier frequency

If the wiring between the inverter and the motor is too long, the distributed capacitance of the
wires will increase the high-order harmonic leakage current, potentially causing the inverter to
output overcurrent protection and adversely affecting surrounding equipment and the motor.
Therefore, the wiring length between the inverter and the motor should not exceed 100m. If the
wiring length exceeds 100m, reduce the carrier frequency parameter P71.14 and select an output
filter and reactor.
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4.5 Wiring of control circuit terminals

4.5.1 Arrangement of control circuit terminals

4-21 for a general standard I/ O board:

<o
g3
23
=
22

ALKK l‘ig
|- - 1!1! |
AE Al AA HO K1 KB XS K DAV XV XC M Y Y TG A

Figure 4-2 1-2 10-B board control circuit terminal diagram
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PS GND X0 X1 X2 X3 P1 P2

Figure 4-2 1-3 10 board - standard board control circuit terminal diagram

10- A board: A0/A1 can input analog voltage signals (0V~+10V) or analog current signals
(0~20mA). The input mode is modified by the corresponding software parameters of each port. The
default is (0~10V) voltage signal.

MO can output analog voltage signal (0~+10V) or analog current signal (0~20mA). The output
mode is determined by the toggle switch SW1 corresponding to the port.

Note: When the switch is set to "V", the corresponding port operates in voltage mode; when the
switch is set to "I", the corresponding port operates in current mode. The layout of the output signal
type selection toggle switch is shown in Figure 4-22-1.

Figure 4-2 2-1 Output signal type selection toggle switch

10 Board-B: A0/A1 can input analog voltage signals (0OV~+10V) or analog current signals
(0~20mA). The input mode is modified by the corresponding software parameters of each port. The
default is (0~10V) voltage signal.

MO can output analog voltage signal (0~+10V) or analog current signal (0~20mA). The output
mode is determined by the toggle switch SW1 corresponding to the port.

Note: When the switch is set to " V ", the corresponding port operates in voltage mode; when
the switch is set to "[", the corresponding port operates in current mode. The layout of the output
signal type selection toggle switch is shown in Figure 4-22-2.
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Figure 4-22-2 Output signal type selection toggle switch

10 board-standard board:

AO0/A1 can input analog voltage signals ( -10 V to +10 V) or analog current signals (0 to 20 mA).
The input mode is modified by the corresponding software parameters for each port, and the default
is a voltage signal (-10 V to 10 V). The layout of the input signal type selection toggle switch is
shown in Figure 4-22-3.

Note: DIP switch Al is for input mode selection. When the switch is turned to the "V" end, the
corresponding port is in voltage working mode; when the switch is turned to the "I" end, the
corresponding port is in current working mode.

Figure 4-22-3 Input signal type selection toggle switch
MO0/M1 can output analog voltage signal (0~+10V) or analog current signal (0~20mA). The output
mode is determined by the toggle switch SW1 corresponding to the port.
Note: When the switch is set to " V ", the corresponding port operates in voltage mode; when

the switch is set to "[", the corresponding port operates in current mode. The layout of the output
signal type selection toggle switch is shown in Figure 4-22-4.

Figure 4-2 2- 4 Output signal ty.f)e selection toggle switch
4.5.2 Control circuit terminal number

The control circuit terminal numbers are shown in Figure 4-2 3.

[2B 27 1C_ 1B 1A | 10V A0 A1 OV MO OV _PlL P2 PS GND | HI H2 HO HC
X0 XI X2 X3 X4 X5 X6 24V XV_XC RP_MP__ YO YOC VI YIC A+ B- SC_ PE |

Figure 4-2 3-1 A board control circuit terminal label

2C 2B 2A 3c 38 3A | [10v A0 Al OV MO ML OV Pl1 P2 PS GND | HI H2 HO
ic 1B 1A | X0 X1 X2 X3 X4 24V XV XC RP MP YO YOC A+ B- SC PE

Figure 4-2 3- 2 B board control circuit terminal label

2C 2B 2A PS GND X0 XI X2 X3 P1 P2 RP MP SC

1C 1B 1A YO YOC X4 24V XV XC 10V 0OV A0 A1 OV MO M1 A+ B- PE |

Figure 4-2 3- 3 Standard board control circuit terminal number

4.5.3 Control circuit terminal function description

The function description of the control circuit terminals is shown in Table 4-15.
Table 4-15 Functional description of control circuit terminals
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Terminal
number

signal name

EP Intelligent Flexible Inverter Instructions

B-
board

Standard
board

Remark

sreurwud) ndut [eusig

X0

Multi-function input
0

X1

Multi-function input
1

X2

Multi-function input
2

X3

Multi-function input
3

X4

Multi-function input
4

X5

Multi-function input
5

X6

Multi-function input
6

Contact input, input signal is valid when the
contact is closed. Function is selected by the
parameters of function code P30 function group.
The specifications of the switch input circuit are
as follows:

Internal power +24VDC

supply
Maximum load
current

100mA

Internal +24VDC
power output

Input signal common
terminal

Internal 24V power
supply 0V

® & & O | O e e | o o

® & & O | O e e o o

Multi-function
analog input 0

Multi-function
analog input 1

In voltage mode, rated input range: 0 V to +10
VDC (£0.1V) ,Rin>10kQ
In current mode, rated input range: OmA to
+20mA (£0. 2mA), 1.75Q>Rin =1.20Q

+10V power output

+10VDC power output terminal for analog
input, maximum allowable current 20mA

Analog input signal
reference ground

Analog input signal reference ground

reuruudy ndino Kejoy

Relay output 1

Switching output, where AB is a
normally open contact, BC is a normally]
closed contact, contact capacity:
Resistive: 8A/250VAC or 8A/30VDC,
Inductive: 1.5A/250VAC or 1.5A/30VDC,
Output function can be defined

Relay output 2

Relay output 3

A board:
Normally open contact, contact
capacity:

Resistive: 4.5A/250VAC or 4.5A/30VDC,
Inductive: 0.4A/250VAC or 0.4A/30VDC,
Output function can be defined
B board/standard board:
Switching output, where AB is a
normally open contact, BC is a normally
closed contact, contact capacity:
Resistive: 6A/250VAC or 6A/30VDC
Inductive: 0.4A/250VAC or 0.4A/30VDC,
Output function can be defined

[BUTULID)
ndino ensiq

Digital output 0

Digital output
common terminal

Digital output 1

Digital output
common terminal
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Terminal ional nam B- |Standard Remark
number signal name board| board ema

Bandwidth: 30kHz;

In voltage mode, rated output range: 0
V~+10VDC (£0.1V), RL=1k Q, maximum
output current 10 mA
rated output range: OmA~+ 20mA (£0.2mA),
20Q<RL <500Q
Output mode is selected by DIP switch SW1
Analog output 1 Note: B board M1 only supports current mode

Analog output 0

[euruo} ndino Soeuy

Analog output signal

reference ground Analog output signal reference ground

Absolute on-state value: DC8V~24V; Absolute
Pulse input off-state value: DCOV~3V
Bandwidth: 33KHz
Switching OC output , maximum allowable
voltage DC32V ,RL>250Q , maximum output
current 100mA
Bandwidth: 33KHz
A board: Matching temperature sensor models:
PT1000 and PTC
PTC function PT1000 over-temperature protection point:
connection port 120 C
B board: Matching temperature sensor model:
PT100
Auxiliary 24V power Connect an external power supply to make the
input inverter control system work;
Auxiliary 24V power Power supply range: + 24V (£5%) , required
ground power supply capacity: 700mA
Modbus
communication Modbus communication signal terminal,
signal+ maximum baud rate: 115200 bps;
Modbus DIP switch SW 2 selects the terminal resistance
communication state (not connected by default) ;
signal-
Communication
isolation area

Pulse output

s
=
0Q
=
w
3
[«
[¢]
a
k=)
=R
2]
(¢}

[euTuIId)
uonodjord an

jeraduwaizen

1omod K
Ielrxne

Modbus communication isolation ground

UOIBITUNUIIOD SNGPOTA

Shield grounding

Note: O @ indicates that this terminal exists, O indicates that this terminal does not exist.
(@10-A board relay output 2 has only normally open contacts.
® Use shielded twisted-pair cables for analog signal cables, with the shield layer properly
grounded. Keep the cables at least 5 cm away from the power cables. It's best to cross the cables with
the power cables, and avoid running them parallel to the power cables. The shield layer can be
connected to the inverter housing.

4.5.4 Wire specifications for control circuit wiring
Control circuits should use 600V plastic-insulated copper-core conductors. Wire specifications and

tightening torques are shown in Table 4-16.

Connectable wire

Inverter model . A 2
specifications mm

Full range of intelligent
flexible inverters

0.5~1 0.75 1.5
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The wire specifications are determined based on an ambient temperature of 50° C and an

allowable wire temperature of 75° C.
It is recommended to use rod terminals for control circuit wiring. The specifications of the rod
terminals are shown in Table 4-17.

Table 4-17 Specifications of rod terminals

Wire cross-sectional
area mm’ (AWG)

Graphic

0.5 (22)

0.75 (20)

1.0 (18)

4.5.5 Detailed description of control circuit terminal wiring

4.5.5.1 Digital input terminals

Each multi-function switch input terminal can define its input function through the parameter
setting of function code group P30. The value set by P30.00~P30.06 is between 0 and 63. Please
refer to parameter group P30 for details .

Specific wiring method:

B Use the internal +24V of the inverter and the external controller as a passive contact wiring
method

AP

¥
/
— IR~ T
); XV
LG‘I +24V

@ XC

X6 NEXZd

Figure 4-2 4- passive contact wiring method

B Use the internal +24V of the inverter and the external controller as NPN type current sink
wiring
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FAFEEbes

NPN
XV
NPN
Le- +24V
XC

Figure 4-2 5 NPN current sink wiring method

B Use the internal +24V of the inverter and the external controller as a PNP current source
wiring method

FAFEEHIRE
b +24V

X TEFA]

XV

L@ XC

Figure 4-2 6 PNP type current source wiring method
Note: Be sure to remove the short-circuit piece between the +24V and XV terminals, and short-
circuit the XC and XV terminals.

B Use external power supply, external controller as NPN type current sink wiring method

FBrissiag
NPN
ot
XV
NN [y

Figure 4-2 7 NPN current sink wiring method
Note : Be sure to remove the short-circuit piece between the +24V and XV terminals

B Use external power supply, external controller uses PNP type current source wiring method
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FFtsIeg I i

+24V

i

Figure 4-28 PNP type current source wiring method
Note : Be sure to remove the short-circuit piece between the +24V and XV terminals

B Use external power supply (only use external DC24V power supply), the external controller !
as passive contact wiring mode
DC24V
@ ©
PS |GND

X6 24V | XV | XC | ...

Note: When using digital input terminals and the power supply is external DC24V input, the
positive and negative poles of the external power supply must be connected to the PS, XV terminals
and GND, XC terminals on the 10 board respectively before use. Normally open and normally
closed are valid.

Note: Be sure to remove the short-circuit piece between the +24V and XV terminals

4.5.5.2 Analog input terminals

This inverter has two analog input ports A0 and A1, and the signal type is optional:
voltage/current; the voltage signal range is 0V~+10V, and the current signal range is 0~20mA.

When using analog input signals, you can also use the P32.00~P32.11 parameter settings to select
parameters such as gain, offset, and signal filter time for each corresponding input port signal to
better utilize the analog input port. For details, please refer to Section 7.6.3 .

When using analog signal connection, the connection line between the analog signal and the
inverter should be as short as possible (no more than 30m). Use shielded wire, and the shielding
layer of the shielded wire should be grounded.
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8 D
A N 9 Vi
/ \%—::‘M HURSIA \
lk~;i<Rohm (-10V~+10V) o AU/AL

® V-
\/,,777—7”””:\;1; PE

Figure 4-29 Schematic diagram of analog signal shielded line wiring

In Figure 4-29, the analog voltage signal is provided by the inverter, and the voltage range is 0V to
+10V. In most practical applications, the analog input voltage signal is provided by the controller
that issues the analog signal. Furthermore, if the signal is a voltage, it is usually in the 0-10V range.
The wiring diagram is shown in Figure 4-30. If the signal is a current, it is in the OmA to 20mA
range. The wiring diagram is shown in Figure 4-31.

A
L A
WA @ \ ® A0/Al
BRI
(OV~+10V)

ov @ ® 0V
777777777777777 ;0 PE

Figure 4-30 Analog voltage signal wiring diagram

IR VEE
- R
HEAEATE @ A A ® AO/Al
EEVEREON
(0~20mA)
ov @ ov
PE

Figure 4-31 Analog current signal wiring diagram

4.5.5.3 Switching output terminals

The switching output terminals consist of two parts: relay contact output terminals and open
collector output terminals. The function of each switching output terminal can be defined by setting
the parameters in function code group P31. The setting range is 0 to 63, and the values for each are
detailed in parameter group P31 .

Note: The open collector output uses an external power supply. Pay attention to the polarity of the
power supply when connecting the external power supply. The output power supply specifications
are a maximum voltage of +30VDC and a maximum load current of SOmA. Exceeding these
specifications may damage the output circuit.

B Wiring method of multi-function integrated output terminal using external +24V power
supply of inverter
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24V+

|| dpetze
i p

’TL I
YCT | sav.

Note : If the YO or Y1 terminal is damaged when using this wiring method, please make sure that
the polarity of the external diode is correct.

4.5.5.4 Multi-function analog output terminal

The multi-function analog output terminal defines its output function through the parameter

settings of function codes P33.00 and P33.03. The setting value range is between 0 and 16. Each data
represents its corresponding output point. P33.00 parameter corresponds to MO output point (P33.03
parameter is reserved for M1 output point). It has the following functions:

0:
: Output current

: Output voltage

: Torque setting

: Bus voltage

: Total output power

: Output active power

: Speed (unsigned)

: Speed setting (signed)
9:

03N DN B W —

No function

Speed feedback (signed)

10: Acceleration rate

11: Radiator temperature

12: Analog AO

13: Analog A1l

14: Analog A2 (spare)

15: ModBus analog output 0

16: ModBus analog output 1 (spare)

For detailed description, refer to Chapter 7 “ 7.6.4 Analog Output Parameters” .

4.5.6 Other considerations for wiring

The wiring of the control terminals must be kept away from the power lines of the main circuit,
otherwise malfunction may occur due to electromagnetic interference.
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]
Chapter 5 Debugging and Trial Operation

In the following chapters, terms related to the control, operation, and status of the inverter will be
mentioned many times. Please read this chapter carefully before using the product so that you can
correctly understand and use the functions mentioned in the subsequent chapters.

D un

After confirming that the inverter chassis is installed, you can turn on the input power. After
the power is on, do not remove the inverter chassis, otherwise there is a risk of electric shock.

If the inverter has been set with the power-off restart function, please do not get close to
mechanical transmission equipment to prevent the inverter from starting the mechanical
equipment when power is turned on and causing personal injury.

When an energy-consuming braking resistor is installed, do not touch the braking resistor;
otherwise, there is a risk of electric shock and burns.

Before starting the motor and mechanical equipment with the inverter, be sure to confirm
the allowable application range of the motor and mechanical equipment, otherwise there is a

risk of inju
A %

Do not check the measurement signal while the inverter is running; otherwise, there is a
risk of damaging the equipment.
Do not change the inverter parameter settings at will, otherwise the proper operating effect
may not be achieved and there is a risk of damaging the transmission equipment.
Before switching the inverter's operating command channel, be sure to perform switching
ing first; otherwise, there is a risk of equipment damage and personal inju

5.1 Operation command setting

The operator is the basic tool for operating the inverter. It can be used to observe the inverter's
various states and fault codes, as well as to set and view the inverter's various parameters. This
chapter describes in detail the basic operation methods of the operator.

5.1.1 Inverter operation command channel

It specifies the physical channel through which the inverter receives operation commands: start,
stop, etc. There are three types of operation command channels:

Operator panel: Use RUN, STOP/RESET, LO/RE keys on the operator panel for control;

Control terminals: Use control terminals X0~X6 (digital quantity) and AO~A1 (analog quantity)
for control;

Communication port: Use control terminals A+ and B- (Modbus) to start and stop the control via
the host computer.

command channel selection can be set through function code P10.02 .

Note: Before command channel switching, be sure to perform switching debugging first,
otherwise there is a risk of damage to the equipment and personal injury!

5.1.2 Frequency setting channel of inverter

There are four frequency-given physical channels in normal operation mode , namely:
1. Use the A and V¥ keys on the operator panel to set;
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2. Terminal setting;
3. Communication given;
4. Analog voltage and current setting.

5.1.3 Inverter working status

The working status is divided into stop status and running status. Stop status: After the inverter is
powered on and initialized, if there is no run command input, or if a stop command is executed
during operation, the inverter will enter the stop status.

Running state: After receiving the running command, the inverter enters the running state.

5.1.4 Inverter operation mode

Closed-loop operation: When the closed-loop selection function is valid (P51.00 =1), the inverter
will select the closed-loop operation mode, that is, perform PID adjustment according to the given
and feedback values (see P51 group function code).

Multi-speed operation: Through the open/close combination of the multi-function terminals ,select
multi-speed frequencies 0 to 7 (P 41.00 to P 41.15) for multi-speed operation.

Normal operation: a simple open-loop operation mode.

5.2 Operator User Guide

The operator is the basic tool for operating the inverter. It can be used to observe the inverter's
various states and fault codes, as well as to set and view the inverter's various parameters. This
chapter describes in detail the basic operation methods of the operator.

Users can use the operator panel to:

Monitor motor status
Motor self-tuning

Control motor operation (motor start / stop, motor speed, forward / reverse, etc.)
View and respond to faults or alarms

Setting and modifying parameters

Switch between local and remote modes
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5.2.1 Introduction to the functions of each part of the operator

The names and functions of the various parts of the operator are shown in Figure 5-1.

LCOR
TypeG
EIhfER Aihes
221 PR
=7 EitE

Figure 5-1 Names and functions of various parts of the operator
5.2.2 LCD Display

The middle of the LCD operator is a liquid crystal display (LCD), which is the main window for
setting inverter parameters, displaying motor operating parameters, and viewing inverter fault codes.

5.3 LCD operator operation

The operator has three states: [Monitoring Status], [Function Selection] and [Parameter
Modification]. The operator menu display language is Chinese and English. The factory setting is
Chinese. You can switch to English menu display by setting the parameter value of the "Language
Selection" item in the advanced menu to 1.

5.3.1 Power-on initialization

When the operator is powered on for the first time, you need to adjust the brightness of the
operator's LCD screen using the left and right shift keys. Press the left shift key to dim the
brightness, and press the right shift key to brighten the brightness.

After the operator is powered on, it will take a few seconds to initialize. During this process, the
LCD screen will display the [Startup Screen].

The boot screen is shown as follows:
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SDR_FD1.C1 V1
¥l.0

Feb 19 2021

14:42
Note: After displaying the software version number, the system enters the monitoring state.

5.3.2 Display after power on

The screen will show [monitoring status] 2 seconds after power-on. By default, the interface
displays the currently recorded target speed, given speed, feedback speed, and output current.

5.3.3 [Monitoring Status| Detailed Description

After enter monitoring settings, you can choose standard monitoring and waveform monitoring.

Standard monitoring can set 8 displays
Table 5.1 Default operating status data comparison table

Setting Factory

Name Content .
range setting

Target Displays the target speed
speed command value of the motor

Given Displays the speed command
speed value of the motor

Feedback Display the speed value of the
speed motor feedback

Output

Displ tput current
current splay output curre

Output

voltage Display output voltage

Displays the DC voltage of the

Bus voltage LA A
g main circuit inside the inverter

Output

power Display output power

Output

torque Display torque output value

Displays the status of input
terminals X0-X6. The DI display
format is "XXXXXXXX", where
"X" =0 means no input; "X" =1

means input.

Input X0-
X6 status

Displays the status of output
terminals K1-K2, Y0, and Y1. DO
is displayed in the form of
"XXXXXX," where "X" =0
indicates no output; "X" =1

Output K1-
K2,Y0,Y1
status
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5.3.4 [Panel Control] Details

o . Loc . o
In the "Monitoring Status" interface, press " " to switch between the "Monitoring Status"

and "Panel Control" states. In the "Panel Control" state, press " " to control the inverter to

enter the Running state, and press "-" to control the inverter to enter the Stop state. In the "
Panel Control " interface, press the o[ AN and "" keys to switch the monitoring content, and use

Vl", n N Or n

" to set the operating frequency.
5.3.5 Operating status of the operator
The operator has seven operating states. These seven states are [Monitoring Settings], [Debug

Wizard], [Parameter Group], [Parameter Handling], [Fault Record], [Auto-tuning], and [System
Settings]. In any monitoring state interface, press to enter the function selection interface.

5.3.5.1 [Monitoring Settings] Status Details

[Monitoring Settings] state of the operator is used to modify monitoring data and supports two
modes: standard monitoring and waveform monitoring.

In standard monitoring mode, you can customize and modify 8 displayed data; in waveform
monitoring mode, the curve of given speed and feedback speed is displayed in real time in the form
of waveform.

5.3.5.2 [Debug Wizard] Status Details
- The commissioning wizard is a fast parameter setting mode that contains commonly used

parameters. By following this parameter guide, you can quickly set the inverter parameters
according to the motor nameplate and quickly complete basic commissioning.

LA s
S, A N
e L o REBERL | EAEE | g
N
4 B
A 4
BRHNER | o BALUEESH |l BRRGUER | o N | RIRESH [ A

5.3.5.3 [Parameter group] Status details

[Parameter Group] state of the operator is used to modify parameters. For the setting range of

parameters, please refer to Chapter 6.
Al

return to the previous menu, and press or to enter the parameter setting. After selecting

In the [Parameter Group] state, press to select a parameter. Press to

the parameter to be modified, press . A cursor indicating the modification position will appear

<,

to increase or decrease the parameter value. Press
- 64 -
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to confirm the modification. If you do not press , the parameter modification will be
invalid.

-
Press to return to the previous menu level.

5.3.5.4 [Parameter Handling] Status details

In the [Parameter Handling] state, you can upload, download, and reset parameters. The operator
can store 4 groups of uploaded parameters.

HesKE SRR B ATRY .
Faem ol AR

\ S, RS TRENE R FRSH N
ERE “‘4 gk R i _4 AT
ROk Ah WA BTG 1L BHAIEA

e ¥ 5

5.3.5.5 [Fault Record] Status Details

In the [Fault Record] mode, you can view the details of the eight most recent faults, including the
voltage, current, set speed, feedback speed status, instantaneous values of the three-phase currents U,

. . . ENTER| .
V, and W, and the time the fault occurred. In the main status screen, pressing displays

ERO0=X. Pressing or switches between ERO and ER7, where ERO represents the most
recent fault number, ER7 represents the most distant fault number, and X represents the fault code
associated with the current fault number. The meaning of the fault code is displayed in Chinese

below. Pressing again while the fault code is displayed displays the DC bus voltage (Uqc) ,

instantaneous output current (Ims ), current frequency given(V.r), feedback frequency (Vik),

instantaneous values of U-phase current (I.), V-phase current (I,), and W-phase current (Iy). Pressing
ENTER

. . . sc .
again returns to the fault code display. Pressing returns to the previous menu level.

B i}

FReic s il fib3

_4 Y, EFEM o A b B R A

5.3.5.6 [Auto-tuning] Status details

In the [Auto-tuning] state, you can manually auto-tune the motor parameters. Press , and a
cursor indicating the modification position will appear on the parameter position to be modified.

Press or to select the self-learning item, press to confirm, and press the "RUN "

key to start auto-tune. The meanings of auto-tuning selection parameters are as follows:
0: Normal operation mode
4: Motor static self-learning

-
Press to return to the previous menu level.
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e, EREEH 4: WHHLESH ) Sos .
B i} 2y ) HRUNBEH %3] EEBIE95
5.3.5.7 [Modified parameter] Query Status details
You can view the modified parameters through the panel and modify them directly.
i TR A A o :
AT W e SR B AR b T
B ZH 95 % IOALH
5.3.5.8 [System Settings] Status Details

In the [System Settings] state, you can set the date/time, program upgrade, and waveform
acquisition functions. Program upgrade can be upgraded through the operator to upgrade the main
control and 10 board programs; the waveform acquisition function can be enabled to realize
waveform acquisition (acquisition channel is configurable) and automatically store it to the SD card .

ESC .
Press to return to the previous menu level.

5.4 Fault Display

When the inverter fails, the LCD screen of the operator will display the fault code and fault name.
See Table 5.5 for the fault codes and fault names.
Table 5.5 Fault code and fault name table

Fault
number

Fault display

Fault trace display

Module overcurrent protection

Rectifier Bridge Overheat

Radiator overheating

Speed deviation

Busbar overvoltage protection

Bus undervoltage

Output phase loss

Encoder failure

Low Bus Voltage Fault

Speeding in the same direction

Reverse speeding

abc overcurrent

Fan Detection Fault

Encoder Not Learned

Output overcurrent

Abnormal busbar fluctuation

Overspeed protection

Motor 12T current

Grounding protection

External fault

PT Detection Fault

Motor Fan Fault

Current sensor failure

Brake short circuit fault

Current sampling abnormality

IGBT short circuit fault

Communication failure

Driver board communication failure

12t instantaneous value overcurrent

spare

Analog input abnormality

Power ID failure

STO fault

Abnormal output current during operation

Grid imbalance fault
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Fault
number

Fault display

Fault trace display

56

Grid undervoltage fault

Grid overvoltage fault

58

ProfiNet Failure
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Chapter 6 Function Parameter Table
6.1 Function code parameter table description

Simple table

fields Explanation

Function code

Indicates the code of the function code, such as P00 .00
number

Function code

name The name of the function code explains the function of the function code

Factory value The setting value after the function code is restored to the factory value (see P00.01)

Setting range The minimum and maximum values that the function code allows to set

V: voltage; A: current; ‘C: degree; Q: ohm; mH: millihenry; rpm: speed; %: percentage;
bps: baud rate; Hz, kHz: frequency; ms, s, min, h, kh: time; kW: power; /: no unit, etc.

o: This function code can be modified during operation; x: This function code can only be
property modified when the machine is stopped; *: This function code is a read-only parameter and
cannot be modified

Function code

. Function code parameter setting list
options

User Settings For users to record parameters

6.2 Function code parameter table

6.2.1 POX Group User Parameters

P00 group password parameters

Function Function code Factory Setting

unit ropert Option Description
code name value range property P P

0: no password; other: login

P00.00 Password login 0 0~65535 X
password;

P00.01 Password 0 0~65535 / % 0: no password; theF
Change password protection;

P01 group customer usage parameters (omitted)
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6.2.2.1 P10 Group Basic Control Parameters

Function
code

Function code
name

Factory
value

Setting
range

property

Option Description

Control mode
selection

0: GVC control (supports
synchronous and
asynchronous flying start)

1: No PG vector control
(SVC) (supports
synchronous and

asynchronous flying start)

2: With PG torque control

3: With PG vector control
(FOC)

4: VFVC control (supports
asynchronous flying start)

5: No PG torque control

6: Voltage and current
source

Operation mode
selection

0: two-wire type 1;
1: Two-wire type 2;
2: Three-wire type 1;
3: three-wire type 2;
4: One wire system (spare)

Command channel
selection

0: Panel
1: terminal
2: Communication (Modbus)
3: CAN (spare)
4: DP (spare)
5:PLC
6: SSI

Speed channel
selection 1

0: Panel given speed

1: Digital multi-speed setting

3: Analog 0 gives the target
speed

4: Analog 0 gives the current
speed

5: Analog 1 sets the target
speed

6: Analog 1 gives the current
speed

8: PID given target speed

11: SSI gives the current
speed

12: Communication
(Modbus) gives the target
speed

15: Up/Down given speed

17: PLC given speed
Other channels: spare

Torque channel
selection
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Function Function code Factory Setting
code name value range

property Option Description

1: Analog 0 gives target
torque

2: Analog 1 gives target
torque

3: Spare

4: Spare

5: ModBus given torque

6: Spare

0: No compensation torque

1: Internally set
compensation torque

2: Spare

Compensation

torque selection 3: Spare

4: Spare

5: Spare

6: Spare

0: Internal parameter limit

Speed limit selection 1~ 5: spare

Speed channel

selection 2 Same as P10.03

6.2.2.2 P11 Group Startup Parameters

Function Function code Setting

Option Description
code name range

0: Normal startup mode

Startup mode

. 1: DC braking and then restart
selection

2: Speed tracking start

Start-up hold 0.00~
frequency ) 50.00
Start frequency 0.0~
holding time ) 3600.0
Starting DC injection
current
Startup DC injection
time

0.0~120.0

0.0~100.0

0.0 ~

Excitation time
10.0

Zero servo time . 0.0~100.0

0.00~
100.00

Tracking delay time 0~65000

Braking action time
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Function Function code Setting

Option Description
code name range

0.00~
100.00
0.00~
100.00
0.00~
100.00

P11.13 Tracking Exit Delay 0~65000

P11.10 Tracking voltage Kp

P11.11 Tracking voltage Ki

P11.12 Tracking voltage Kd

P11.14 Maximum current 0.0~200.0
during tracking
Tracking frequency
change gain

Tracking initial 0.00~
frequency 360.00
0.00~

655.35
0.0~100.0

P11.15 0.0~100.0

P11.17

P11.18 Startup delay time

Reverse opening

P11.19
current

6.2.2.3 Group P12 parking parameters

Function Function code Setting

Option Description
code name range

0: Inertia stop mode

1: Deceleration stop mode

Stop mode selection 2: Deceleration + DC braking

3: Deceleration + inertia
parking

4: Spare

Parking frequency

Stop frequency
holding time

DC braking starting
frequency
Parking DC braking
current
Parking DC braking
time

6.2.2.4 P13 Group Braking Parameters

Function Function code Setting

Option Description
code name range

1: Enable dynamic braking
0~1 0: Disable dynamic braking
Built-in brake unit, default is 1

Dynamic braking
selection

P13.00
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The default value is 660,
which is calculated based on

Brake release voltage 340~1160 A% the grid voltage. Otherwise, it

works according to the set

6.2.2.5 P14 Group V/F Parameters

Function
code

Function code
name

Setting
range

value.

Option Description

V/F curve setting

0: Standard V/F straight
line;

1: 1.2 power curve;

2: 1.5 power curve

3: 2nd power curve

4: User-defined

5: Spare

V/F voltage value VO

1~460

V/F frequency value
FO

0.01~300.00

V/F voltage value V1

1~460

V/F frequency value
Fl

0.01~300.00

V/F voltage value V2

1~460

V/F frequency value
F2

0.01~300.00

V/F voltage value V3

1~460

V/F frequency value
F3

0.01~300.00

V/F voltage value V4

1~46

V/F frequency value
F4

0.01~300.00

ACS voltage given
source

0: internal digital given;
1: spare;
2: spare;
3: spare
4: Spare
5: Spare

ACS voltage setting

0~ 690

ACS frequency
setting

0~3000.0

Special power supply
types

0: Voltage source
1: Current source
2: Fire pump
3: Fan inspection

ACS frequency
setting source

0~5

Inspection search start
frequency

0.00~ 655.35

Voltage source soft
start time

0.00 ~ 655.35
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Setting
range

Option Description

P14.18

VFVC speed
precision adjustment

0.0 ~6553.5

P14.19

VFVC torque boost

6.2.2.6 P15 groups of SVC parameters

Function
code

Function code
name

Factor

y
value

0.0 ~6553.5

Setting
range

Option Description

P15.00

Initial magnetic pole
determination

0~2

0: None
1: DC injection
2: Pulse injection

P15.01

Injected DC size

P15.02

Pulse injection
amplitude

P15.03

Pulse angle
compensation

0~1

0: No compensation
1: Compensation 180
degrees

P15.05

Control status word

0~1000

P15.06

PM current control
strategy

0~10

P15.07

MTPAI1 bandwidth

0~1000

P15.08

Imin of MTPA

0~100

P15.09

PM low speed
compensation
coefficient 1

0~200

P15.10

Ka

0~1000

P15.11

Kb

0~ 1000

P15.12

Krl

0~1000

P15.13

Kr2

0~2000

P15.14

Kr3

0~2000

P15.15

Kr4

0~2000

P 15.16

Kr5

0~2000

P15.17

VCIF injection
current

0.0~200.0

P15.18

VCIF injection
current slope

1~ 5000

P15.19

VC determination
stabilization time

1~ 5000

P15.20

Speed observer error
threshold

0.1~100.0

P15.21

IF switching
frequency

0~100.0

P15.22

VC switching
frequency

0~100.0

P15.23

IF oscillation
suppression enable

0~ 1000
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6.2.2.7 P16 groups of field weakening parameters

Function
code

Function code
name

Setting
range

Option Description

P16.01

Field weakening
voltage setting

0~200

P16.02

Field weakening
control bandwidth

0.0~100.0

P16.03

Magnetic link
bandwidth

0.0~100.0

P16.04

Weak magnetic field
KP

0~ 655.35

P16.05

Weak magnetic field
KI

6.2.2.9 P17 Group GVC Parameters

Function
code

Function code
name

0~ 6.5535

Setting
range

Option Description

P 17.00

GVC DC injection
current

0.10 ~
200.00

P 17.01

DC injection slope

0.00 ~655.35

P 17.02

External
synchronization
switching frequency

0~100

P17.03

Low speed voltage
compensation gain

0~20000

P 17.04

Voltage compensation
upper limit frequency

40 ~ 30000

P 17.05

Vibration suppression
gain

0.00 ~655.35

P17.15

6.2.3 P2X Group Motor Parameters

Compensation
function selection

6.2.3.1 P20 Group General Parameters

Function
code

Function code
name

0~ 65535

Setting
range

Option Description

P20.00

Motor 1 Type

0

0~2

0: Asynchronous 1:
Synchronous 2: Reluctance
motor

Motor 1 rated power

By
inverte
r
power

0 to 655.35

Set according to the motor
nameplate

Motor 1 rated current

By
inverte
r
power

0.0~
1000.0

Set according to the motor
nameplate

Motor 1 rated
frequency

50.00

0.00~
500.00

Set according to the motor
nameplate

Motor 1 rated speed

1460

0~60000
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Setting
range

Option Description

P20.05

Motor 1 rated voltage

0~690

Set according to the motor
nameplate

P20.06

Number of poles of
motor 1

2~128

Motor pole pairs = number of
poles/2

P20.07

Motor 1 rated slip

0.10~
50.00

Set according to the motor
nameplate

P20.08

Motor 1 maximum
slip

0.10~
50.00

P20.09

Motor 1 phase
sequence

0~1

0: negative phase sequence; 1:
positive phase sequence

P20.10

Motor 1 no-load
current

Motor 1 maximum
power

Motor 2 Type

0: Asynchronous 1:
Synchronous

Motor 2 rated power

By
inverte
r
power

0 to 655.35

Set according to the motor
nameplate

Motor 2 rated current

By
inverte
r
power

0.0~
1000.0

Set according to the motor
nameplate

Motor 2 rated
frequency

50.00

0.00~
500.00

Set according to the motor
nameplate

Motor 2 rated speed

0~50000

Set according to the motor
nameplate

Motor 2 rated voltage

Set according to the motor
nameplate

Motor 2 poles

Motor pole pairs = number of
poles/2

Motor 2 rated slip
frequency

Set according to the motor
nameplate

Maximum slip
frequency of motor 2

Motor 2 phase
sequence

0~1

0: negative phase sequence; 1:
positive phase sequence

Motor 2 no-load
current coefficient

0.10~
100.00

Motor 2 maximum
power factor

50~10000
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Function
code

Function code
name

Setting
range

Option Description

P20.27

Motor parameter
calculation enable

Note 1: Different inverter powers correspond to different factory values

6.2.3.2 P21 Group Advanced Parameters

Function
code

Function code
name

Setting
range

Option Description

Motor tuning

0: Normal operation mode
1: Encoder static self-learning
2: Spare
3: Spare
4: Motor static self-learning
5: Spare
6: Motor dynamic self-learning
7: Encoder dynamic self-
learning
8: Pulse method magnetic pole
identification
9: Spare

Motor 1 stator
resistance

0.000~
65.000

Motor 1 rotor
resistance

0.000~
65.000

Motor 1 stator
inductance

0.0000~6.5
000

Motor 1 rotor
inductance

0.0000~6.5
000

Motor 1 mutual
inductance

0.0000~6.5
000

Motor 2 stator
resistance

0.000~
65.000

Motor 2 rotor
resistance

0.000~
65.000

Motor 2 stator
inductance

0.0000~
6.5000

Motor 2 rotor
inductance

0.0000~
6.5000

Motor 2 mutual
inductance

0.0000~
6.5000

PM1 stator resistance

0.000 ~
65.000

PM1 motor D-axis
inductance

0~ 6553.5

PM1 motor Q-axis
inductance

0~6553.5

PM1 back
electromotive force
coefficient

0~690.0

DALO

0~ 6553.5
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Setting
range

Option Description

P21.16

DALI1

0~ 6553.5

Internal Use

P21.17

DAL2

0~ 6553.5

Internal Use

P21.18

DAL3

0~ 6553.5

Internal Use

P21.19

DAL4

0~ 6553.5

Internal Use

P21.20

DALS

0~ 6553.5

Internal Use

0.000 ~
65.000
Parameter deviation 0.0 ~

compensation ) 100.0

P21.21 Inertia coefficient

P21.22

6.2.3.3 P22 Group Auxiliary Parameters

. . Factor .
Functio Function code Setting . .
y Option Description

n code name range
value

0: Incremental ; 1: SinCos; 2:

P22.01 Encoder 1 type 0~3 Spare ; 3: Rezav

Encoder 1 pulse

P22.02
number

Encoder pulse number

Encoder frequency

division coefficient

Encoder 1 position
angle

Encoder frequency division

P22.03 coefficient

0~7

P22.04 0.0~360.0 Encoder position angle

P22.05 Encoder feedt_)ack 0~1000
speed filter time

P22.06 Encoder 1 direction 1~1

P22.07 SinCos encoder 7-128:9-512;11-2048
coefficients

Rezav encoder 1 pole

P22.08
number

0: Incremental ; 1: SinCos; 2:
Spare ; 3: Rezav

P22.09 Encoder 2 type 0~3

Encoder 2 pulse 100~

F22.10 number 16000

Encoder pulse number

Encoder 2 position

P22.11
angle

0.0~360.0 Encoder position angle

P22.12 Encoder 2 direction 1~1

Rezav encoder 2

P22.13
poles

Feedback speed

P22.14 limiting filter
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6.2.3.4 P23 Group Protection Parameters

Functi
on
code

Function code name

Factory
value

Setting
range

Option Description

P23.00

Motor fan mode

0~2

0: Blocked; 1: Independent
fan; 2: No independent fan

P23.01

Motor normal
operating threshold

P23.02

Motor I 2t current
threshold

6.2.4 P3X terminal functions

6.2.4.1 P30 Group Digital Input

Function
code

Function code name

Version A 10 board

Factory
value

Setting
range

property | Option Description

P30.00

X0 terminal input function
selection

0~199

P30.01

X1 terminal input function
selection

0~199

P30.02

X2 terminal input function
selection

0~199

P30.03

X3 terminal input function
selection

0~199

P30.04

X4 terminal input function
selection

0~199

P30.05

X5 terminal input function
selection

0~199

P30.06

X6 terminal input function
selection

0~199

P30.08

Digital input filter times

1~200

Note: I0-B board and I0O-standard board only have X1-X4 terminals, and the parameter function

code remains unchanged. For different IO boards,

corresponding matching parameters.

6.2.4.2 P31 Group Digital Output

Function
code

Function code name

Factory
value

Setting
range

the software automatically displays the

property | Option Description

P31.00

Output K1 function
definition

0~199

P31.01

Output K2 function
definition

0~199

P31.02

Output K3 function
definition

0~199
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Factory
value

Setting
range

property

Option Description

P31.03

Output YO function
definition

0~199

P31.04

Output Y1 function
definition

0~199

P31.06

Output K1 action
delay

0.0~120.0

P31.07

Output K1 reset delay

0.0~120.0

P31.08

Output K2 action
delay

0.0~120.0

P31.09

Output K2 reset delay

0.0~120.0

P31.10

Output K3 action
delay

0.0~120.0

P31.11

Output K3 reset delay

0.0~120.0

P31.12

Output YO action
delay

0.0~120.0

P31.13

Output YO reset delay

0.0~120.0

P31.14

Output Y1 action
delay

0.0~120.0

P31.15

Output Y1 reset delay

0.0~120.0

P31.20

Zero current detection
width

0.0~50.0

P31.21

Frequency arrival
detection width

0.0~300.00

P31.22

Detection frequency

0.0~655.35

P31.23

Detection frequency
width

0.0~300.00

P31.24

Single run time
reached

0.0~65535

P31.25

Cumulative running
time reached

0.0~65535

P31.26

Detection frequency 3
upper limit

0.0 ~ 655.35

P31.27

Detection frequency 3
upper and lower limits

0.0 ~ 655.35

P31.28

Detection frequency 4
upper limit

0.00 ~
655.35

P31.29

Note: I0-A board does not include P31.02, P31.10, and P31.11; I0-B board/I0-general board does

Detection frequency 4
lower limit

0.00 ~
655.35
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not include P31.04, P31.14, and P31. 15.

6.2.4.3 P32 Group Analog Input

Function
code

Function code
name

Setting range

Option Description

AlO input type

0: 0V to 10V
1: Backup
2:0 ~ 20mA
3:4~20mA

Input AIO function

0: No function
1: Target speed signal
2: Current speed signal
3: Torque signal
4: Spare
5: Spare
6: Spare
7: Spare

Analog AIO lower
limit

-100.00~327.67

Analog AIO upper
limit

0.0~6553.5

Input AIO filter
time

0~65535

Input AIO limit

0.000~65.535

Input All type

0: 0V to 10V
1: Spare
2: 0~20mA
3:4~20mA

Input Al function

0~7

Analog All lower
limit

-100.00~327.67

Analog All upper
limit

0.0~6553.5

Input Al filter
time

0~65535

Input AIl limit

0.000~65.535

Note: For the analog input of the standard IO board, the voltage and current mode selection of
A0/A1 requires the hardware DIP switch.

6.2.4.4 P33 Group Analog Output Parameters

Function
code

Function code
name

Setting range

proper
ty

Option Description

Output MO
function
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Setting range

proper
ty

Option Description

9: Speed feedback
10: Spare
11: Radiator temperature
12: Analog A0
13: Analog Al
14: Spare
15: Modbus analog
output 0
16: Modbus analog
output 1
17~20: spare
21:1Q(1) debugging
22:1Q(2) debugging
23: IQ(-1) for debugging
24: 1Q(-2) for debugging

Output MO lower
limit

- 100~327.67

Output MO upper
limit

0.0~6553.5

Output M1
function

0~30

Output M1 lower
limit

- 100~327.67

Output M1 upper
limit

0.0~6553.5

Output MO type

0~4

1:0~10V
3: 0~20mA
4 :4~20mA

Output M1 type

3:0~20mA
4 :4~20mA

Note: The standard version 10 board/B version 10 board supports two analog outputs. B
board MO supports voltage and current types, and M1 only supports current type. The
standard board M0/M1 supports both voltage and current types.

6.2.5 P4X Group Frequency Control

6.2.5.1 P40 Group Basic Parameters

Function
code

Function code
hame

Factory
value

Setting range

property

Option Description

P40.00

Panel speed

5.00

0.00~655.35

Fundamental
frequency

0.00~655.35

Acceleration
time 0

0.00~500.00
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Function | Function code | Factory
code hame value

Setting range property Option Description

P40.03 Deceleration 5.00 0.00~500.00
time 0

Acceleration

. 0.00~500.00
time 1

Deceleration

) 0.00~500.00
time 1

Acceleration

Time 2 0.00~500.00

Deceleration

time 2 0.00~500.00

Acceleration

Time 3 0.00~500.00

Deceleration

time 3 0.00~500.00

Acceleration
rounded corner . 0.00~10.00 Acceleration starts

Ts0
Acceleration
rounded corner . 0.00~10.00 Acceleration End

Tsl
Deceleration
rounded corner . 0.00~10.00 Deceleration starts

Ts2
Deceleration
rounded corner . 0.00~10.00 Deceleration end
Ts3

Top arc fillet
suppression

0~3

Acceleration/deceleration

Turn frequency 1 switching point 1

Acceleration/deceleration

Turn frequency 2 switching point 2

6.2.5.2 Group P41 Digital Multi-speed

Function Function code Factory Setting

ropert Option Description
code hame value range property s p

Digital multi-speed f 0.00 0.00~

IR 0 65535

Digital multi-speed 0.0 0~
1 ' 655.35

Digital multi-speed 0.00~
2 655.35

Digital multi-speed f 0.00~
3 655.35
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Function Function code Factory Setting
code hame value range

property Option Description

Digital multi-speed 30.00 0.00~

P41.04 4 65535

Digital multi-speed f 40.00 0.00~

P41.05 5 655.35

Digital multi-speed f 50.00 0.00~

P41.06 6 655.35

Digital multi-speed f 60.00 0.00~

P41.07 7 655.35

Digital multi-speed f 0.00 0.00~

P41.08 8 655.35

Digital multi-speed f 0.00 0.00~

P41.09 9 655.35

Digital multi-speed 0.00 0.00~

P41.10 10 655.35

Digital multi-speed f 0.00 0.00~

Pal.ll 11 655.35

Digital multi-speed 0.00 0.00~

Pal.12 12 655.35

Digital multi-speed f 0.00 0.00~

P41.13 13 65535

Digital multi-speed f 0.00 0.00~
14 ) 655.35

P41.14

Digital multi-speed f 0.00 0.00~

PAL13 15 655.35

0.00~

P41.16 Jog frequency setting 655.35

6.2.5.2 P42 Group Simple PLC Function

Function . Factor Settin,
Function code name v .

property | Option Description
code value range

P42 .00 Memory Mode 0~ 11

Loop Mode

Shutdown memory 0~ 65535

Power off memory 0~ 65535

300.00 ~

PLC target frequency f0 300.00
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Function
code

Function code name

Factory
value

Setting
range

property

Option Description

P42 .05

PLC target frequency fl
(Hz)

300.00~
300.00

PLC target frequency 2
(Hz)

300.00~
300.00

PLC target frequency f3
(Hz)

300.00 ~
300.00

PLC target frequency f4
(Hz)

300.00~
300.00

PLC target frequency f5
(Hz)

300.00 ~
300.00

PLC target frequency 6
(Hz)

300.00~
300.00

PLC target frequency 7
(Hz)

300.00 ~
300.00

Time unit

0~1

Running time TOO

0~ 6553.5

Running time TO1

0~ 6553.5

Running time T02

0~ 6553.5

Running time TO03

0~ 6553.5

Running time T04

0~ 6553.5

Running time TOS

0~ 6553.5

Running time T06

0~ 6553.5

Running time T07

0~ 6553.5

Acceleration/deceleration
TOO(s)

0~655.35

Acceleration/deceleration
TO1(s)

0~655.35

Acceleration/deceleration
T02(s)

0~655.35

Acceleration/deceleration
T03(s)

0~655.35

Acceleration/deceleration

0~655.35
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Function . Factory Setting
Function code name
code value range

property | Option Description

P42.26 Acceleration/deceleration 5.00 0~655.35
T05(s)

Acceleration/deceleration . 0~655.35
TO6(s)

Acceleration/deceleration

T07(s) 0~655.35

6.2.6 PSX Group Process Control

6.2.6.1 P50 group main and auxiliary reference

Function Function code Factory Setting

ropert Option Description
code name value range property s p

Open loop auxiliary

P30.00 setting mode

0~5

Open-loop auxiliary
given operation

6.2.6.2 P51 Group Process PID

Function Function code Factory Setting

ropert Option Description
code name value range DRI . s

Closed-loop control

P51.00 .
selection

0~1

Closed-loop main
setting mode

Closed-loop auxiliary
setting mode

Closed-loop auxiliary
setting operation

Closed-loop main
feedback method

Closed-loop auxiliary
feedback method

Closed-loop auxiliary
feedback operation

PID internal given
value

Proportional gain Kp

Integral gain Ki
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Function Function code Factory Setting

ropert Option Description
code name value range s - -

0.00~

P51.11 Differential gain Kd 0.00 100.00

Integral ~ method

P51.12 .
selection

0~1

Integral action upper

P51.13 limit

Closed-loop input

P51.14 o
upper limit

Closed-loop input

P5L.15 lower limit

Closed-loop output

P51.16 -
upper limit

P51.17 Sleep selection

P51.18 Sleep frequency

P51.19 Sleep delay

P51.20 Wake-up error

P51.21 Wake-up delay

Given acceleration

P51.22 and deceleration time

Closed-loop output

P51.23 filter time

Minimum given

P51.24
amount

P51.25 RefMin-->FdbMin

Maximum given

P51.26
amount

P51.27 RefMax-->FdbMax

P51.28 Preset frequency

Preset frequency

P51.29 holding time

Positive and negative

P51.30 characteristics
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6.2.7 P6X Group Vector Control

6.2.7.1 P60 Group Speed Loop PID

Function Function code Factory | Setting
code name value range

property Option Description

Spef;(;é(égpl;zero 5.00 25050;_ Zero servo segment
Speed loop-zero 73 0~
speed Ti 65535
Speed loop-low 0.00~
speed P ) 655.35
Speed loop-low 0~
speed Ti 65535
Speed loop-high 0.00~
speed P ) 655.35
Speed loop-High 0~
Speed Ti 65535
Switching 0.00~
frequency {0 ) 655.35
Switching 0.00~
frequency f1 ) 655.35

P 60.11 Speed loop period 0~50

P60.00

P60.01

P60.03 Low speed section

P60.04

P60.06 High-speed section

P60.07

P60.09

P60.10

Torque command
filtering

P60.13 Speed loop hover P

P 60.12 0~1000

0.00
~655.35

0 ~65535

Speed loop hover

P 60.14 Ti

6.2.7.2 P61 Group Current Loop PID

Function Function code Factory | Setting
code name value range
0.00~
655.35
0.00~
655.35
Current loop 0.0~
bandwidth 655.35

Current loop
selection

property Option Description

P61.00 Current loop Kp 0.30

P61.01 Current loop Ki 0.50

P61.02

P61.03 0~65535

6.2.7.3 P62 Group Torque Control

Function Function code Factory | Setting

ropert Option Description
code name value range ey s .

Digital torque 0.0 0.0~

P62.00 setting 400.0

P62.01 Torque direction 0 0~1

Torque increase
time
Torque reduction
time

P62.02

P62.03
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6.2.7.4 Group P63 Compensation Torque Control

Function
code

Function code
name

Factory
value

Setting
range

property

Option Description

P63.00

Compensation
torque direction

0~1

X

P63.01

Compensation gain

0.0~

P63.03

Pre-torque
compensation

0.0~
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6. 2.8 P7X Group Enhanced Control

6.2.8.1 P70 Group Restrictions and Protection

[FEGiriom Function code name Sy

code range property Option Description

Frequency upper 0.0

P70.00 limit 655.35

0~maximum frequency

Frequency lower 0.0

P70.01 limit . 655.35

0~Frequency upper limit

0.00 ~

P70.02 ID given limit 2.00

P70.03 ID limit Gain 0~ 10000

P70.04 Output torque limit 0~250

Acceleration
P70.05 overcurrent 0~200
threshold
Deceleration
overvoltage 540~800

threshold

Overspeed 0.00~ 6
protection factor 55.35

Special function
selection
Maximum
frequency

0~65535

0~655.35

0: NC 1: PT1000/PT1002:
PT signal channel 0~3 PTC high resistance 3: PTC
low resistance

PT protection upper 0.0 ~
threshold
PT protection lower 0.0 ~
threshold )
PT protection
action delay
Overexcitation
coefficient
Vibration range
upper limit
Vibration alarm
threshold
Bus voltage low
threshold
Bus undervoltage
threshold
Grid imbalance 10.0~
threshold ) 200.0
PWM detection
delay
Current limiting
and frequency 50~200
reduction threshold

/ Internal parameters

/ Internal parameters

0~ 1000

0~540

0~65535

0.000 ~ Overcurrent frequency

Current Limit KP 65535 reduction function

0.000 ~
6.5535

Current Limit KP
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Function . Setting
Function code name
code range

Current Limit 0.000
OutMin ~1.000
Current limiting
recovery threshold 0~ 65535
Grid overvoltage
threshold
Over-temperature
P70.29 frequency reduction
starting temperature
Overtemperature
frequency reduction 0.0~
recovery ' 100.0
temperature
Overtemperature
frequency reduction 0~ 65535
slope
Frequency increase
overtemperature
threshold
Overtemperature 0.00 ~
detection interval 655.35

property Option Description

P70.26

P70.27

P70.28 0~530

0.0 ~
100.0

Over-temperature frequency
reduction function

0.0~
100.0

6.2.8.2 P71 Group Special Functions

Function Factory Setting Option
property .
code name value range Description

hopping 0.00~
speed fl1 0.00 655.35

hopping 0.00~
speed 2 0.00 655.35

hopping 0.00~
speed 3 0.00 655.35

Frequency 0.00~
P71.03 hopping 0.00 6.55 35
width ’
Pulse +
frequency 0~1
hold
Reverse
prohibition
Forward and
reverse . 0.0~6553.5
interval time

Function code

P71.00

P71.01

P71.02

0~1

0: 5 stages; 1: 7
stages; 2: <30%
rpm 7
stages, >30% 5
stages
3: SPWM mode

EP different
power matching
default carrier
frequency:
7.5 kW and
Carrier below default to
frequency 8K; 11kW - 15
kW default to
6K; 37-90 kW
default to SK
(45 kW default
to 4K); 110-160

PWM
modulation
mode
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Function
code name

Factory
value

Setting
range

property

Option
Description

kW default to
4K; 200 kW and
above default to
2K

Lock load
polarity
selection

0~2

Load speed
upper limit

0~ 100

Rising
weighing
value

0~ 65535

Drop
weighing
value

0~ 65535

Dead zone
compensation
selection

1~2

Zero speed
threshold

0.00~10.00

Forward dead
zone
compensation

0~65535

Dead zone
threshold
coefficient

PWM
modulation
selection

0: Update
underflow 1:
Update both
overflow and

underflow
Note: Carrier

frequency below
4K can be set to
1

Vector
control
compensation
selection

0~ 65535

Inertia
compensation
coefficient

Inertia
compensation
filter time

UPDOWN
Compensation

Droop control
gain

Droop control
filtering

Input shaping
type

0~2

Oscillation
frequency

0.00~600.00

Damping
coefficient

0.00~2.00

Automatic
self-learning
mode

0~10

Output
shutdown
dela

0.00~655.35
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Function code

Function
code name

Factory
value

Setting
range

property

Option
Description

P71.49

Power outage
detection
threshold

420

3 80~550

P71.50

KEB bus
target voltage

480

3 80~550

P71.51

KEB
proportional
Kp

100

0~10000

P71.52

KEB integral
(Ki)

100

0~10000

P71.53

KEB
deceleration
upper limit

0.50

0.00
~100.00

KEB
acceleration
upper limit

0.00
~100.00

KEB
deceleration
initial value

0.00
~100.00

Variable
carrier lower
limit
frequency

2,000 ~
8,000

Fan control
method

0~4

Frequency
decimal
places

1~2

Function
switch

0~65535

Please refer to
Chapter 7 for
details on the bit
description.

Phase lock
function
enabled

Used for phase-
locking of
switching

between
industrial
frequency and
inverter
frequency

System
bypass angle
error

0.01
~360.00

System
bypass
voltage error

1~100

Fan control
duty cycle

0~ 65535

Deceleration
inertia
coefficient
(%)

6.2.9 P8X Group Communication Parameters

6.2.9.1 P80 Group Communication Method

Function Function code Factory | Setting . . ..
unit | property Option Description
code hame value range
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6.2.9.2 Group P81 Modbus Communication Parameters

Function
code

Communication

method selection

Function code
hame

Factory
value

Setting
range

property

0: No communication
1: spare ;
2: Modbus;
3: Spare
4: SSI

Option Description

Communication
baud rate selection

: 1200 bps
: 2400 bps

: 4800 bps
: 9600 bps

: 19200 bps
: 38400 bps

: 57600 bps
: 115200 bps

Data format

O AN [N KW~ O

: 1-8-1 format, no parity
check

1: 1-8-1 format, even parity

2: 1-8-1 format, odd parity

3: 1-8-2 format, no parity
check

Transmission mode
selection

0: ASC; 1: RTU

Local address

1 to 247, 0 is the broadcast
address

Communication
external address
enable

Given frequency
external address

0 ~65535

Communication
address format
selection

0~1

0: hexadecimal;
1: decimal

Given frequency
reference value

0~ 40000

Status word 1
corresponding
address

0~ 65000

Status word 1
function selection

0~ 31

Status word 2
corresponding
address

0~ 65000

Status word 2
function selection

0~ 31

Status word 3
corresponding
address

0~ 65000

Status word 3
function selection

0~ 31

Status word 4
corresponding
address

0~ 65000

Status word 4
function selection

0~ 31

Status word 5
corresponding
address

0~ 65000
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Status word 5
function selection
Status word 6

corresponding 0~ 65000
address
Status word 6
function selection

0~31

0~31

Status word 7

corresponding 0~ 65000
address
Status word 7
function selection
Status word 8

corresponding 0~ 65000
address
Status word 8
function selection

0~31

0~31

6.2.9.3 Group P82 (Reserved Parameter Group)

Function Function code Factory | Setting
code name value range

PR2.02 Custom status word 16 0~ 45
group 1
Custom status word

P82.03 13 0~45
group 2

P82.04 Custom status word 10 0~ 45
group 3

P82.05 Custom status word 0~ 45
group 4

PN communication
P82.06 function enabled 0~65535

property Option Description

6.2.10 P9X Group Monitoring Function

6.2.10.1 P90 Group Reserved Parameters

Function Function code Setting

ropert Option Description
code name range property P P

P90. 00 Reserved Area 0 tol X spare
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6.2.10.2 P91 Group LCD Display

Function Function code Factory | Setting
code name value range

P91.00 UO01 display data 1 0~ 63

property Option Description

P91.01 U02 display data 2 63

P91.02 UO03 display data 63

P91.03 U04 display data 63

P91.04 U05 display data 63

P91.05 U06 display data 63

P91.06 UO07 display data 63

P91.07 U08 display data 63

Function Function code Factory | Setting

ropert Option Description
code name value range LR - -

P92.00 Reserved Area 2 0~63 spare

6.2.10.4 P93 Group Operation Records

Function Function code Factory | Setting

ropert Option Description
code name value range DRI - -

Cumulative power-
on time
Cumulative running
time
Set total power-on
time
Remaining power-
on time
Radiator maximum 0.0~

temperature ) 6553.5

P93.00 0 0~65535

P93.01 0 0~65535

P93.02 0 ~30000

P93.03 0~ 30000

P93.04

Cumulative output 0.0~
power ) 6553.5

P93.05

Inverter output
power

P93.07 Cumulative fan 0~65535
operating time

P93.08 Record the 3 | 0~65535
maximum current

P93.09 Record maximum . 0~65535
power

P93.06 0~65535
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6.2.10.5 P94 Group Fault Handling

Function
code

Function code
name

Factory
value

Setting
range

property

Option Description

Handling methods
for inverter minor
faults

0: When a minor fault
occurs, the fault relay will
not be output
1: When a minor fault
occurs, the fault relay is
output

Inverter fault
automatic reset time

0.0~
6553.5

Inverter fault automatic reset
time

Inverter fault
automatic reset
times

0~65535

Frequency converter fault
automatic reset times

Radiator
overheating time

0:00~18:00

Overspeed
protection time

0.00~
180.00

Bus voltage
fluctuation
threshold

30~150

Encoder
disconnection
confirmation times

0~65535

Output phase loss
confirmation

0.000~
65.535

Fault blocking
function

0~ 65535

CD phase error line
threshold

9~ 65535

ABZ protection
threshold

1~100

IGBT protection
times

1~65535

It protection
selection

0~3

Bit0 blocks 27 #fault
Bitl blocks 45 #fault

Analog A0
disconnection value

Analog Al
disconnection value

Analog exception
handling

0: No handling
1: Protection shutdown

Speed deviation

Communication
protection

0~2

0: No handling 1: Protection
shutdown

Communication
disconnection
protection time

0.000~
65.535

Ground protection
times

1~60000
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Factory
value

Setting
range

property

Option Description

P94.21

Fault action
selection 1

0~12221

P94.22

Fault action
selection 2

0~22222

P94.23

Fault action
selection 3

0~22122

P94.24

Fault action
selection 4

0~2222

Continue running
frequency selection

6.2.10.6 P95 Group Version

Function
code

Function code
name

Factory
value

Setting
range

property

0: Run at target frequency;
1: Run at the current
frequency;

2: Run at the upper
frequency limit;

3: Frequency lower limit
operation;

4: Run at multi-speed 15

Option Description

P95.00

Inverter hardware
version

580.04

Inverter hardware version

P95.01

Inverter software
version

100.01

Inverter software version

P95.02

Version number

6.07

Software version number

P95.03

6.2.10.7 Group P96 Inverter Information

Function
code

Driver board
software version

Function code
name

2.0

Factory
value

Setting
range

property

Driver board software
version

Option Description

P96.00

Inverter rated
power

According
to power

0.0~
999.9

P96.01

Inverter rated
current

According
to power

0.0~
999.9

P96.02

Inverter maximum
current

According
to power

0.0~
999.9

P96.03

Inverter rated
voltage

380

0~690

P96.04

Inverter power
factor

According
to power

0~99

P96.05

Inverter sensor
current

According
to power

0~9999

0~9999

P96.06

Inverter module
rated current

According
to power

0~9999

0~9999

P96.07

Built-in braking
unit current

According
to power

0~9999
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Function Function code Factory Setting

property Option Description
code name value range

Three-phase current 1.000 0.900~

P36.08 balance coefficient 1.200

Rated current According
(480V) to power

Light load current | According
(480V) to power

Software upgrade
number

P 96.09 /

P 96.10

P 96.15 6

P 96.16 Special parameters 90 1 ~65535 Power ID Lock

P 96.17 Sensor coefﬁcwnt s
correction

Voltage correction

P 96.18 coefficient

Bus sampling correction

Current correction . .
P 96.19 v . Current sampling correction
coefficient

0: Light load (standard)

Light and heavy
load selection

P96.20
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Chapter 7 Parameter Detail

7.1 Parameter group classification and format

7.1.1 Parameter group format

P A

Threhg X

XHNAS

7.1.2 Classification of parameter groups

Function code area

Domain

o i

HNRTI

Function code description

POX function dedicated

P00 Group

Password Parameter Group

P1X Control Parameters

P10 Group

Basic control parameter group

P11 group

Startup parameter group

P12 group

Parking parameter group

P13 group

Braking function parameters

P14 group

V/F parameter group

P15 group

SVC parameters

P16 group

Field weakening parameters

P17 group

GVC parameters

P2X motor parameters

P20 group

General parameters

P21 group

Advanced Parameters

P22 group

Auxiliary parameters

P23 group

Protection parameters

P3X terminal function

P30 group

Digital input parameter group

P31 group

Digital output parameter group

P32 group

Analog input parameter group

P33 group

Analog output parameter group

P4X Frequency Control

P40 group

Basic parameters

P41 group

Digital multi-speed

P42 group

Simple PLC function

P5X Process Control

P50 group

Main and auxiliary given

P51 group

Process PID

P6X vector control

P60 group

Speed loop PID

P61 group

Current Loop PID

P62 group

Torque control

P63 group

Compensation torque control

P7X Enhanced Control Parameters

P70 group
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Function code area Domain Function code description

P71 group Special Features

P80 group Communication methods

P8X communication parameters P81 group Modbus

P82 group Reserved parameter group

P90 group Reserved parameter group

P91 group LCD display

P93 group Operation records

P9X Display Parameters
P94 group Troubleshooting

P95 group Version

P96 group Inverter information

7.2 POX Group User Parameter Group
7.2.1 P00 Group Basic Function Parameters

Factory

Function code name Setting range .
settings

P00.00 Password login 0~65535 0

This function is used to prevent irrelevant personnel from querying and modifying parameters,
thus protecting the inverter parameters.
00000 : No password protection, all parameters can be queried, and the inverter has no

- password when it leaves the factory.
Once the user password setting takes effect, when entering the parameter setting state again, all
parameters will not be able to be changed through the operation panel unless the correct password is
entered. The password in the parameter will always be displayed as 00000.
Note: The factory setting of the intelligent flexible inverter has no user password (P00.00=0), so
no password is required to log in when using it for the first time.

Factory
settings

P00.01 Password Change 0~65535 0

Function code hame Setting range

Set password :

Enter a 5-digit password, press ENTER to confirm, and repeat the setting.

Change password :

Press the ENTER key to enter the password verification state, and the display will show 00000.
Enter the correct password to enter the parameter editing state, select P00.01 (the P00.00 parameter
is displayed as 00000), enter the new password, and press the ENTER key to confirm. Repeat the
setting of the same password for P00.01. The new password is set successfully after the display
shows "Password set successfully".

Cancel password :

Press the ENTER key to enter the password verification state, and it will display 00000. Enter
the correct user password and enter the parameter editing state. Check that P00.01 is 00000, press
the ENTER key to confirm, and repeat the setting of P00.01=00000. The password will be cleared
after it displays “Password Clear”.
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7.3 P1X Group Control Parameters

7.3.1 P10 Group Basic Control Parameters

Factory
settings
P10.00 Control mode selection 0~6 0

Function code name

Setting range

This function is used to set the control operation mode of the inverter.

0: GVC control, suitable for most applications, applicable to synchronous motors,
asynchronous motors and reluctance motors. This control method mainly corresponds to the P17
group parameters.

1: No PG vector control, sensorless vector control, suitable for synchronous motors and
asynchronous motors.

2: With PG torque control, supporting ABZ encoder, SINCOS encoder and Rezav encoder.

3: With PG vector control, supports ABZ encoder, SINCOS encoder and Rezav encoder.

4: VFVC control, suitable for applications such as flying start and DC braking, and is suitable
for synchronous motors and asynchronous motors.

5: No PG torque control, supports synchronous and asynchronous machines.

6: Voltage and current sources are suitable for special applications, such as fire pumps, current
sources, voltage sources, etc.

Factory
settings
P10.01 Operation mode selection 0~4 0

Function code name

Setting range

P10.01 is used to set the way in which the X0 (forward) and X1 (reverse) terminals control the
start and stop of the inverter when the terminal operation command is given.
0: Two-wire 1

I
K2 K1 | &frad 24y /E}/@j%%
00 fE1k I:i XV

10 i g X0 (P30. 00=7)
01 it Kz—dl) X1 (P30.01=8)
11 fF 1k XC

1 : Two-wire 2

K2 K1 | dafrdnd y g
o A5
GoAN
0 0 62 I:i v
N Ki
Lo ik —(15 %0 (P30. 00=7)
) K2
o1 i —(*) X1 (P30. 01=8)
1 1 J % XC

Figure 7-2 Two-wire operation mode 2

2: Three-wire 1
Xi (i= 2 ~ 7) terminal is set with the ”9: three-wire operation control” function.

When K3 is closed, KO (forward) and K1 (reverse) control are valid; when K3 is open, KO and
K1 control are invalid and the inverter stops.

The rising edge of X0 terminal indicates the forward run command; the rising edge of the X1
terminal indicates the reverse run command.
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o AATi

XV

ki 1
— X0 (P30.00=7)
k2 M1 '
4—(75 X1 (P30.01=8)

I
K3 ™m
—L Xi

3: Three-wire 2

X0 (P30. 00=7)

—é X1 (P30.01=8)
|

K2 | izt 3
0 THE ‘ —@F X
1 Sk e

Figure 7-4 Three-wire operation mode 2

Xi (i= 2 ~ 7) terminal is set with the ” 9 : three-wire operation control ” function.

K1 terminal indicates the running command; the disconnection of K2 terminal indicates the
forward direction command; the closing of K3 terminal indicates the reverse direction command ,
and when K3 is disconnected, the inverter stops .

4: Single-Line Operating Mode
The single-line operating mode allows the inverter to be controlled for start and stop by a
single input terminal. The polarity of the analog input (A0 or A1) determines the running

direction, and the magnitude of the analog input determines the operating frequency.
—EAIE  WPAES (ORT) - RAFEH

1.0
0.8
k3 06
&
1

0.4

0.2

0.0
HiFF(0)
Bl

PHERFRURAE
—EBIEH]  BIRRISS (AOHLT) - MR

55008 (FREE < 0) =i

50 W EHEX, (B > 0)
RS (RE=0)

[

WHIRE (H2)
8

3

10

-10.0 7.5 -5.0 -25 0.0 25 5.0 7.5 10.0

HANERE (V)
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Factory

Function code hame Setting range .
settings

P10.02 Command channel selection 0~6 0

Three different inverter operation command setting methods can be selected.

0: Panel gives the run command The inverter can be operated by pressing the RUN (F1) ,
STOP (F2), LO/RE and other buttons on the operation panel to run, stop, forward/reverse and other
operations.

1: Terminal given run command By defining the multi-function terminals X0 ~ X6 , the
inverter can be operated in the following ways: run, stop, forward/reverse, etc. Refer to the
description of P30.00 ~ P30.06.

2: Communication given command The inverter can be operated by Modbus
communication, such as running, stopping, forward/reverse, etc. For details, refer to the appendix
Modbus communication protocol.

5: This control mode can be selected when the PLC gives a command to configure the
ProfiNet board.

6: SSI given command This control mode can be selected when configuring the 10 board of
SSI.

Factory

Function code hame Setting range .
settings

P10.03 Speed channel selection 1 0~17 0

This function is applicable to frequency setting. For the selection of control mode, refer to P1
0.00 group function code.

0: Panel gives frequency The frequency setting is set by P40.00. The frequency can also be
increased or decreased by the A and ¥ keys during operation. The frequency will be maintained
after stopping, but not after power outage.

1: Digital multi-speed setting target speed If digital multi-speed terminals 0 to 3 are valid,
the frequency is determined by the terminal combination, see P41.00 to P41.15.

3: A0 analog target speed setting

4: A0 analog current speed setting

5: Al analog target speed setting

6: Al analog current speed setting

The relationship between the given speed and the analog value is shown in the figure.

Frequency Converter: Analog Input vs Output Speed
Current Input (mA)
12

4 6 8 10 14 16 18 20

== 0-10V Input
=8= 4-20mA Input

40 10V / 20mA = 50Hz

Qutput Frequency (Hz)

10 7 4mA —

0.0 25 5.0 75 100 125 15.0 17.5 20.0
Analog Input

Figure 7-5 Correspondence between analog quantity and frequency
The target speed can be given through the analog input port. At this time, the output frequency
is calculated according to the acceleration and deceleration time of group P40. The current speed can
also be given. At this time, the acceleration and deceleration time of group P40 is invalid.
8: PID function gives the target speed industry application macro occasions
11: SSI selects SSI board for current speed
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12: Modbus gives target speed Standard configuration, see Modbus protocol

15: Up /Down to target speed see terminal function
17: PLC given speed configuration ProfiNet board

Function code name

Factory
settings

Setting range

P10.06

Speed limit selection

0~5 0

Select different channels to limit the speed setting to prevent speed exceeding the limit.
0: The internal parameter is limited by the upper and lower frequency limits of P70.00.

Function code name

Factory

Setting range .
settings

P10.07

Speed channel selection 2

Same as P10.03 speed channel selection 1.

7.3.2 P11 Group Startup Parameters

Function code hame

0~17 0

Factory

Setting range .
settings

P11.00

Startup mode selection

0~2 0

Depending on the application, different starting methods can be adopted.

0: Normal startup mode

It starts running from the starting frequency P11.01 and accelerates to the set frequency after

the starting frequency holding time P11.02.
B Hz

¥

P1101
ftnip kS
@zﬁﬁfmﬁ%ﬁw 1] ERFTER
0 PI102 } W s
|
iEuay) B <Y P1101

Figure 7-6 Schematic diagram of normal startup mode

1: DC braking and then restarting

First, inject DC to excite and brake the motor. The DC injection level and duration are set by P
11.03 and P11.04. After the DC injection time is reached, the motor starts running at the starting
frequency P11.01 and accelerates to the set frequency after the starting frequency holding time

P11.02.

§ %

P1103

0 TPr104

HLT3) [
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Figure 7-7 Diagram of restarting after D C braking

2: Speed tracking start

When a start command is received, the inverter does not initially output
power. Instead, it rapidly detects the motor s back electromotive force (EMF) to
accurately calculate the motor’ s current rotational speed (frequency) and rotor
position. The inverter then outputs an AC current that is completely synchronized
with the current motor speed (matching frequency, phase, and voltage). It then
accelerates or decelerates the motor to the target speed at a preset acceleration

rate, ensuring a smooth and impact—free start—up process.
CiV

X
=
-
NI
P
&
pE=ly

Figure 7-8 Schematic diagram of speed tracking startup mode

Factory
settings

P11.01 Startup holding frequency (Hz) 0.00~ 5 0.00 0.00

Function code name Setting range

P11.02 Start frequency holding time (s) 0.0~3600.0 0.0

The starting frequency refers to the initial frequency when the inverter starts, as shown in the
figure s, me starting frequency holding time s refers to the time the inverter keeps running at the
starting frequency during the starting process.

B

fmax

S5 d

P1101

|
|
|
ts |

0 PI102 A s

Figure 7-9 Schematic diagram of startup frequency and startup time

Inverter starts running from the starting frequency P11.01, and after the starting frequency
holding time P11.02, it accelerates according to the set acceleration time.
Note: For heavy-load starting situations, properly setting the starting frequency holding time

will facilitate starting.
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settings

Starting DC injection current
(%)

Startup DC injection time (s) 0.0~ 100.0 5.0

0.0~120.0 30.0

P11.03 and P11.04 are only valid when the starting operation mode is selected as "DC braking
and then restart (P11.00 =1)", as shown in the figure below.

The startup DC braking current (P11.03) is set as a percentage of the inverter's rated current. If
the set DC braking current is greater than 120 % of the motor's rated current, the injected current will
be 120% of the motor's rated current. Heavy load: 0.0 to 120.0 %; light load: 0.0 to 90.0%.

Starting DC braking time (P11.04) is the injection action time. When P11.04=0, there is no DC
braking process.

i A
|
|
|
|
|
() T 1
i i fif ]
| |
U | ‘
|
|
P11.‘3
0 P1104 ‘ N
} i i ]

Factory

Function code Setting range .
settings

P11.05 Excitation time (s) 0.0~ 10.0 2.0

The excitation time is the time required to establish magnetic flux before the motor starts and to
achieve the purpose of rapid response when the motor starts. When there is a run command, it first
enters the pre-excitation state according to the time set by this function code. After the magnetic flux
is established, it enters normal acceleration operation. Setting this function code to 0 means no pre-
excitation process.

Note: The motor may rotate during pre-magnetization. In this case, please use mechanical
brake.
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Eirams 4
ON
S
A
]
a8
| > BE)
e 4 | |
’ ' L]

44P11.0547

Figure 7-11 Schematic diagram of pre-excitation

Factory
settings

Function code hame Setting range

P11.07 Braking action time (s) 0.00~ 100.00 0.20

Braking action time refers to the time from when the external brake receives the brake control
signal to when the mechanical brake actually opens. After the action is completed, it enters the zero
servo time, which is the time to maintain zero speed.

Factory
settings

P11.08 Tracking delay time (ms) 0~65000 1

Function code hame Setting range

The tracking delay time is used to wait for the motor to demagnetize. If overcurrent occurs at
the beginning of tracking, increase this value.

Factory
settings

P11.10 Tracking voltage Kp 0.00~100.00 0.20

Function code name Setting range

Kp during the tracking process. If the value is too small, the tracking process will be prolonged.
If it is too large, it will cause overcurrent during the tracking process.

Factory
settings

P11.11 Tracking voltage Ki 0.00~100.00 0.50

Function code name Setting range

Ki during the tracking process. If the value is too small, the tracking process will be prolonged.
If it is too large, it will cause overcurrent during the tracking process.

Factory
settings

P11.12 Tracking voltage Kd 0.00~100.00 0.00

Function code hame Setting range

Kd during the tracking process. If the value is too small, the overshoot current will not be
suppressed significantly during the tracking process. If it is too large, it will cause overcurrent during
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the tracking process.

Factory
settings

P11.13 Tracking exit delay (ms) 100~65 000 100

Function code name Setting range

To ensure a smooth exit tracking process, appropriately increasing this time will facilitate a
smooth exit.

Factory

Function code hame Setting range .
settings

Maximum current during
tracking (%)
The maximum current during tracking is a percentage of the motor's rated current. When the
motor is small and the drive is large, ensure that the maximum current during tracking is less than
the drive's rated current. If overcurrent occurs during tracking, reduce this value.

P11.14 0.0~200.0 100.0

Function code hame Setting range Fact.ory
settings
P11.15 Tracking frequency change gain 0.0~100.0 50
(%)
If overvoltage occurs during tracking or P60.09 is greater than 600V , this value should be
reduced.

Factory

Function code hame Setting range .
settings

- P11.17 Tracking initial frequency (Hz) 0.00~ 360.00 50.00
Normally, this value is set to the maximum operating frequency before tracking. If the system's

coasting speed drops quickly, this value can be appropriately reduced.

Factory

Function code name Setting range .
settings

P11.18 Startup delay time (s) 0.00~655.35 0

After the inverter receives the run command, it waits for P11.18 (start delay time) before

responding to the start command.

Factory
settings

P11.19 Reverse opening current (%) 0.0~100.0 20.0

Function code name Setting range

Used in the hoisting industry for motor opening control. The motor reverse starting current
must be greater than the current value of P11.19 to meet the opening conditions. (Percentage of the
inverter's rated output current)

7.3.3 P12 Group Stop Parameters

Function code name Setting range Factory settings

P12.00 Parking mode selection 0~4 0

Different stopping methods can be adopted according to different application scenarios.

0: The inverter blocks output and the motor stops by free inertia;

1: decelerate and stop according to the set deceleration time;

2: According to the set DC braking deceleration stop, when the frequency is lower than the DC
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braking start frequency P12.03, the DC braking current P12.04 is injected, and the DC braking time
is determined by P12.05;

3: Decelerate to stop at the lower frequency limit, then coast to stop;

4: Spare.

Function code name Setting range Factory settings

P12.01 Stop holding frequency (Hz) 0.00~100.00 0.00

P12.02 Stop frequency holding time (s) 0.0~1000.0 0.0

The inverter starts by decelerating from the normal operating speed to the stop frequency
P12.01, and after the stop frequency holding time P12.02, it decelerates to zero according to the set
deceleration time, which is conducive to parking stability.

AR Hz
J

0

Function code name Setting range Factory settings

DC braking starting frequency
(Hz)

P12.04 Parking DC braking current (%) 0.0~100.0 50.0

P12.03 0.00~10.00 2.50

P12.05 Stop DC braking time (s) 0.0~10.0 0.5

P12.03~P12.05 are valid only when the stop mode is selected as "Deceleration + DC braking
(P12.00=2)".

Stop DC braking current(P12.04) is set as a percentage of the inverter's rated current. If the set
DC braking current is greater than 100 % of the motor's rated current, the injected current is 100% of
the motor's rated current. Heavy load: 0.0 to 100.0 %; light load: 0.0 to 90.0%.

Stop DC braking time (P12.05) is the injection action time . When P12.04 =0, there is no DC
braking process.

When P12.00=2 (deceleration + DC braking), P12.03 can be set as the braking start frequency
for rapid braking.

P12.04 sets the DC braking current amount. This value is a percentage of the inverter's rated
current. Variable torque load: 0.0 to 90.0 %.

P12.04 sets the action time of DC braking.
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Figure 7-13 Schematic diagram of parking DC braking

7.3.4 P13 Group Braking Function

Factory

Function code name Setting range .
settings

P13.00 Dynamic braking selection 0~1 1

P13.01 Brake release voltage 340 ~ 1160 660

P13.00 Dynamic braking selection reflects whether the inverter uses dynamic braking.

1: Enable the dynamic braking function.

0: The dynamic braking function is not used.

For situations with large moment of inertia and the need for rapid braking and stopping, you
can select a matching braking unit and braking resistor, and set the braking parameters to achieve
rapid braking and stopping.

By adjusting P13.01, you can select the action voltage of the brake unit. Selecting an
appropriate action voltage can achieve rapid energy-consuming braking stop.

There are two types of brake switch voltages: when the default setting is 660, the turn-on
voltage is calculated based on the peak value of the grid voltage; when it is not 660, it is calculated
based on the set value.

7.3.5 Group P14 V/F Control Parameters

Factory
settings

P14.00 V/F curve setting 0~5 0

Function code hame Setting range

P14.01 V/F voltage value VO(V) 1~460 76

P14.02 V/F frequency value FO (Hz) 0.01~300.00

P14.03 V/F voltage value V1(V) 1~460

P14.04 V/F frequency value F1 (Hz) 0.01~300.00

P14.05 V/F voltage value V2(V) 1~460
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V/F frequency value F2 (Hz) 0.01~300.00

V/F voltage value V3 (V) 1~460

V/F frequency value F3 (Hz) 0.01~300.00

V/F voltage value V4 (V) 1~460

V/F frequency value F4 (Hz) 0.00~300.00

Parameter P14.00 determines different V/F curves under voltage vector V/F control operation
mode (P10.00=0).
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a) V/F curve b) Multi-segment V/F curve
Figure 7-14 VF curve diagram

P 14.00 = 0 is applicable to constant torque load conditions. There is a linear relationship
between V and F with a coefficient of 1. See the straight line in the figure for details.

P14.00 = 1~3 is suitable for variable torque loads such as fans and pumps. P14.00 values of 1 to
3 correspond to the 1.2th, 1.5th , and 2nd power curves, respectively (see Figure 7-13 a). The 2nd
power curve is suitable for water supply, while the 1.2th and 1.5th power curves are suitable for
other liquid loads. Select the appropriate curve based on actual conditions.

P14.00 = 4 user - defined curve, suitable for segmented constant torque load, see Figure 7-13 b.

In Figure 7-13 b): FO<F1<F2<F3< F4 <f',, where p is the basic operating frequency P 4 0.01

V0<V1<V2<V3 <V4 < Vmax, V0, V1, V2, V3, V4 are the actual output voltages relative to the
maximum output voltage and rated frequency (V1= (Vmax/fb) * F1 defaults to Vmax =380V, f; -
50Hz) .

Factory

Function code hame Setting range .
settings

P14.12 ACS voltage setting 0~ 690 380

P14.13 ACS frequency setting 0.0 ~3000.0 50.0

P14.14 Special power supply types 0~3 0

P14.15 ACS frequency setting source 0~5 0

Inspection search start
frequency

P14.17 Voltage source soft start time 0.00 ~ 655.35

P14.16 0.00 ~ 655.35

When P10.00 is set to 6 for voltage/current source control mode and P14.14 is set to 0 for
voltage source mode, V/ F separation mode is implemented. In this case, the inverter's three-phase
output is connected to a three-phase LC filter, acting as a three-phase voltage source. P14.12 sets the
output voltage amplitude, and P14.13 sets the output voltage frequency.

Setting P14.14 to 1 is current source mode. This mode is constant current control. The current is
set by P20.02, and the frequency is set by P14.13. It can be used in power supply scenarios for
inductive loads or resistive loads.

Setting P14.14 to 2 is fire pump mode. This mode is mainly used for inspection of fire pumps.
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Usually, the motor is an asynchronous motor. During each inspection, the motor runs at no load for a
period of time to ensure normal function.

Setting P14.14 to 3 is fan inspection mode. This mode is mainly used for fan inspection.
Usually, the motor is a synchronous motor. During each inspection, the motor runs at no load for a
period of time to ensure normal function.

When P14.15 is set to 0, it is internal digital given; when it is set to 1, it is analog A0 given;
when it is set to 2, it is analog A1 given; when it is set to other, it is reserved.

P14.16 is the inspection search starting frequency, which is valid when P14.14 is set to 3 (fan
inspection mode), that is, the initial start search frequency point in fan inspection mode.

P14.17 is the voltage source soft start time, which is valid when P10.00 is set to 6 (voltage-
current source control mode) and P14.14 is set to 0. It is the time required for the output voltage to
rise from OV to the rated voltage.

Factory
settings

Function code hame Setting range

VFVC speed precision
adjustment

P14.19 VFVC torque boost 0.0 ~¥6553.5 5.0

P14.18 0.0 ¥6553.5 100.0

P14.18 is the VFVC speed accuracy adjustment. When P10.00 =4 (VFVC mode), speed
deviations can be corrected by adjusting this coefficient. Lowering this parameter weakens the
inverter's compensation for speed deviations. When the load increases, the motor speed drops more
significantly and recovers more slowly, making it unsuitable for applications requiring high speed
accuracy. Raising this parameter strengthens the inverter's compensation for speed deviations. If the
speed drops due to load, the inverter compensates to make up for the speed difference, but
overcompensation can easily lead to overcurrent. If the motor vibrates due to compensation, lower
this parameter appropriately to achieve stability.

P14.19 is the VFVC torque boost. When P10.00 = 4 (VFVC mode) and the starting load is

- heavy (such as conveyor belts, mixers and other constant torque loads), this value can be
appropriately increased to increase the starting torque.

7.3.6 P1 5 groups of SVC parameters

Factory
settings

Function code name Setting range

P15. 00 Initial magnetic pole 02 1

determination

0:No judgment No-load starting capability, which requires a relatively long acceleration
time .

1: DC injection start Incrementally inject DC current to (P15.01 * motor rated current) to drag
the motor poles to the excitation direction.

2: Pulse voltage injection start injecting voltage pulses for initial magnetic pole judgment.

Factory

Function code hame Setting range .
settings

P15.01 Injected DC size (%) 07150 50

The unit is based on the motor rated current. Pay attention to this parameter setting when
starting the load.

Factory

Function code name Setting range .
settings

Pulse injection amplitude

(%)

P15. 02 07100 50
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In open-loop vector control PM control mode, this parameter is used when P15.00=2.

Factory
settings

Function code name Setting range

P15. 03 Pulse angle compensation 071 0

In open-loop vector control PM control mode, when P15.00 =2, the pulse angle compensation
function needs to be enabled for some special motors.

Factory

Function code hame Setting range .
settings

P15. 05 Control status word 071000

For control mode selection, the recommended default control word mode is 2.

Factory

Function code hame Setting range .
settings

P15, 06 PM current control 0™10 0
strategy

Default 1: MTPA (maximum torque per unit current) requires motor static self-learning.

Factory

Function code name Setting range .
settings

P15. 07 MTPAL bandwidth (Hz) 071000 10

MTPA loop adjustment bandwidth, the default is 10 Hz, generally does not need to be modified.

Factory
settings

P15.08 I min of MTPA (%) 07100 5

Function code name Setting range

MTPA minimum control current.

Factory

Function code name Setting range .
settings

PM low speed compensation

coefficient 1 (%) 0200 40

P15.09

Observer bandwidth parameter, used to control the observer convergence speed.

Increasing the bandwidth parameter will speed up the convergence of the observer, but the
noise immunity and robustness will be poor, and there will be risks of high noise, oscillation, and
parameter sensitivity. Reducing the bandwidth parameter will slow down the convergence of the
observer, but the noise immunity and robustness will be better, but there will be risks of response
delay and poor dynamic performance.

Factory

Function code Setting range .
settings

P15.10 071000 15

P15.11 071000 20

P15.12 071000 5

P15. 13 072000

P15. 14 072000

P15.15 072000

P15.16 072000
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P15.10~P15.16 are speed observer related parameters (internal monitoring parameters for
R&D generally do not need to be modified).

Factory
settings

P15.17 VCIF injection current 0.0~ 200.0 10

Function code hame Setting range

P15.18 VCIF injection current slope 1~ 5000 300

P15.19 vC determlni;cr:)l; stabilization 1~ 5000 30

P15.20 Speed observer error threshold 0.1~100.0

P15.21 IF switching frequency 0~ 100.0

P15.22 VC switching frequency 0~ 100.0

IF oscillation suppression
enable

P15.23 0~ 1000

External synchronization: At the initial stage of motor startup, since the motor is in zero speed
state and there is no back electromotive force, the observer cannot work and the inverter has no
speed feedback. At this time, a voltage with a preset frequency (VF) is input to pull the motor to
rotate.

P15.17 is the VCIF injection current. This value indicates the magnitude of the injection current
when the SVC external synchronization is started. When this value is greater than 10%, the external
synchronization function is enabled; when this value is less than 10%, the external synchronization
function is disabled by default.

P15.18 is the VCIF injection current slope. During the SVC mode startup phase, a high current
is output to generate sufficient torque to overcome static friction and load inertia. This current is

inverter drives the motor using external synchronization, this is the time required for the injected

- injected into the motor to establish a rotating magnetic field and generate starting torque. When the

current to rise from 0 to the target value. The injected current does not reach its maximum value
instantaneously, but increases smoothly at the set slope. This rise time is the VCIF injection current
slope.

P15.19 is the VC determination stabilization time, which is the time it takes to determine
whether the estimated speed is stable during external synchronization. This parameter reflects how
long the inverter needs to wait after using external synchronization to drive the motor to observe and
confirm that the speed signal estimated by the internal speed observer has reached a stable and
reliable state.

P15.20 is the speed observer error threshold. This threshold determines the completion
condition for speed observation during external synchronization. If the speed deviation exceeds this
preset threshold during external synchronization, the synchronization process cannot be completed.
Increasing this parameter can cause the observer to become inaccurate, leading to protection failure
and a series of faults (such as stall and overcurrent). Decreasing this parameter can make the
observer more sensitive, prone to false alarms, and result in insufficient system stability. This
parameter is generally not modified.

P15.21 is the IF switching frequency, which is the frequency point at which the external
synchronization switches to normal mode operation.

P15.22 is the VC switching frequency, the frequency at which normal mode switches to external
synchronization mode. When the inverter decelerates a heavy load, the motor may be generating
energy. This energy is fed back to the inverter's DC bus, causing the bus voltage to rise sharply.
When the bus voltage exceeds P70.06 (deceleration overvoltage threshold), the inverter will alarm
for a deceleration overvoltage fault. This parameter is set to ensure precise control at high speeds and
safety and stability at low speeds.

P15.23 is the IF oscillation suppression enable. When this value is non- zero, it indicates that
the oscillation suppression function is enabled during the external synchronization phase. If the
system oscillates, prioritize optimizing the speed loop PID parameters. If the oscillation cannot be
eliminated or if further optimizing the speed loop PID results in a significant decrease in system
performance, enable this parameter to eliminate the oscillation.
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The following figure shows, from left to right, the output frequency, motor current, torque
current component, and control mode changes over time.
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7.3.7 P16 groups of field weakening parameters

Factory
settings

Function code hame Setting range

Field weakening voltage
setting

P16. 01 07200 95

Setpoint of the field weakening control loop;
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Factory
settings

Function code hame Setting range

Field weakening control
bandwidth (Hz

If the current fluctuation in the weak magnetic state is large, the control bandwidth can be
appropriately reduced, which is suitable for synchronous and asynchronous machines.

P16.02 0.0~100.0 2.0

Factory
settings

0.0 ~100.0 1.0

Function code name Setting range

P16.03 Magnetic loop bandwidth

If the current fluctuation in the weak magnetic state is large, the magnetic loop bandwidth can
be appropriately reduced, which is limited to asynchronous machines.

Factory
settings

P16.04 Weak magnetic field KP 0~ 655.35 0

Function code name Setting range

P16.05 Weak magnetic field Kl 0~ 6.5535

When the inverter drives the motor to a certain speed, the motor back electromotive force will
approach the maximum voltage output by the inverter. At this time, if you want to continue to
increase the speed, the inverter will apply a direct axis current component (1d) opposite to the
excitation current to weaken the internal magnetic field of the motor and achieve a weakening
magnetic effect. The inverter calculates the required weakening magnetic current through PID
inside:

P16.04 is the field weakening KP, the second field weakening control mode KP in FOC mode.
When this parameter is non-zero, this field weakening control mode is enabled.

- P16.05 is field weakening KI, the second field weakening control mode KI in FOC mode.

7.3.8 P17 Groups of GVC Parameters

Factory
settings

P17.00 DC injection current (%) 0.10~200.00 70

Function code name Setting range

The DC injection current level at startup is used as the starting torque. If the current oscillates
during startup, the DC injection level can be increased appropriately.

Factory

Function code hame Setting range .
settings

P17.01 DC injection slope (s) 0.00~655.35 1.00

The DC injection current rising slope is the speed at which the injection current increases. It
represents the time it takes for the current to increase from 0 to the set value. The unit is s, and the
default value is 1.0s. This parameter should be less than the excitation time (P11.05) to ensure that the

DC injection current or excitation current reaches the set value.

Factory

Function code name Setting range .
settings

External synchronization
switching frequency (%)

P17.02 0~100 10

Setting it to 0 means no external synchronization function. Setting it to a non-zero value enables
the external synchronization function. The setting value is the external synchronization switching
frequency point. When the given frequency is less than or equal to the frequency corresponding to the
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switching point, constant current output control is performed. When it is greater than this frequency,
GVC control is performed.

For example, for a motor with a rated frequency of 50 Hz, if this parameter is 10%, constant
current output control is performed when the operating frequency is 5 Hz or below, and GVC control
is performed when the operating frequency is above 5 Hz.

The output current of the external synchronization is set by parameter P17.00. During heavy-load
starting, the DC injection current value should be increased. Generally, if the motor vibrates during
starting, such as when fault 21# (output contactor detection) is reported, you can try using external

synchronization starting.

Factory
settings

0~20000 0

Function code name Setting range

Low speed voltage

P17.03 compensation gain (%)

In low-speed conditions, the output voltage capability is increased to improve the motor's low-
speed load capacity. The default value of P17.03 is 0%, which means that low-speed voltage
compensation is not performed by default.

Factory
settings

0~30000 40

Function code hame Setting range

Voltage compensation upper
limit frequency (%)

P17.04

The voltage compensation frequency upper limit P17.04 is a calibration value, and the default
value is 40%. That is, if the rated frequency is 50Hz, the default voltage compensation frequency upper
limit is 50Hz X 40% = 20Hz.

When the voltage compensation frequency upper limit P17.04 is exceeded, the output voltage is
not compensated. When the voltage compensation frequency upper limit P17.04 is not exceeded, the

output voltage is compensated.

Factory
settings

P17.05 Vibration suppression gain 0.00~655.35 100

Function code hame Setting range

The value is generally 1/25 of the rated frequency. For example, if the rated frequency of the
motor is 50.00Hz, the value is 2.00. This parameter is used to adjust the current fluctuation suppression
function of the GVC control algorithm. The larger the vibration suppression gain, the more obvious
the vibration suppression effect, but the dynamic performance will deteriorate.

Factory
settings

0~65535 256

Function code hame Setting range

Compensation function
selection

P17.15

Bit 0: The voltage curve is automatically adjusted, and the output voltage is automatically adjusted
according to the load.

Bit 1: Low-speed voltage compensation, which can improve low-speed load capacity.

Bit 2: Oscillation suppression, controls motor vibration during light-load operation.

Bit 3: stator resistance compensation, stator resistance voltage compensation, improves low-speed
load capacity.

Bit 8: Energy-saving mode. After energy-saving operation is enabled, when the motor is idling, it

runs according to the voltage curve corresponding to the back electromotive force, and when fully
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loaded, it runs according to the curve corresponding to the rated voltage. This can reduce the current

of the motor when it is lightly loaded, thereby improving efficiency and saving energy.

GVC debugging steps:
Step 1: If it is the first time to use, please reset the inverter parameters, the default is GVC (P10.00=0),

and then set the motor nameplate parameters to P20 group;

Step 2: When starting with a large load, perform self-learning on the stator resistance; otherwise,
directly set the stator resistance to zero.

Step 3: To achieve better control effect, perform motor static auto-tuning. After auto-tuning, relatively
accurate stator resistance P21.01 and vibration suppression gain P17.05 can be obtained.

GVC debugging problems and solutions:

Question 1: The starting current has a large impact:

1. Check whether the stator resistance P21.01 is accurate and whether the stator resistance auto-
tuning has been performed.

2. Adjust the injected DC current P17.00 during startup to make it close to the actual no-load
current.

3. Increase P17.05 vibration suppression gain by 0.5 each time; the default is 2.00.

4. Increase the low-speed voltage compensation gain P17.03 (reference range 1%-5%).

5. Enable the constant current output (external synchronization) function and set P17.04 external
synchronization frequency switching point.

Question 2: Overcurrent or overvoltage occurs when the load suddenly decreases:

1. Reduce the vibration suppression gain P17.05.

Problem 3: Sudden load increases, motor out of control, and poor dynamic performance:

1. Under low speed conditions, the low speed voltage compensation gain P17.03 can be increased.

2. Reduce the vibration suppression gain P17.05.

- 7.4 P2X Group Motor Parameters

7.4.1 P20 Group General Parameters

Function code name Setting range Factory settings

P20.00 Motor 1 Type 0~2

P20.01 Motor 1 rated power (kW) 0.00~655.35

P20.02 Motor 1 rated current (A) 0.0~1000.0

P20.03 Motor 1 rated frequency (Hz) 0.00~500.00

P20.04 Motor 1 rated speed (rpm) 0~60000

P20.05 Motor 1 rated voltage (V) 0~690

P20.06 Number of poles of motor 1 (P) 2~128
Motor 1 rated slip frequency

P20.07 0.1 0 ~50.00

P20.00 Motor type: 0: Asynchronous motor 1: Synchronous motor 2: Reluctance motor

P20.01~P20.07 and P20.11 are used to set the parameters of the motor driven by the inverter.
Before use, the parameters must be set correctly according to the motor nameplate.

P20.06 is used to set the number of motor poles, which is set according to the nameplate. If
there is no motor pole number parameter on the nameplate, it can be calculated according to the
following formula:

Number of poles=(120 X f)+n

Where: n is the rated speed of the motor; f is the rated frequency of the motor.

For the calculated value, an even integer is the "pole number".

Note: The power level of the inverter should match the motor.
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P20.07 is used to set the slip frequency.

If there is no slip frequency data on the motor nameplate, the value set for P20.07 can be
calculated using the following formula:

Assume the motor rated frequency is f (P20.03), the motor rated speed is n (P20.04), and the
number of motor poles is p (P20.06), then:

Slip frequency =f- ((n X p)=+120
Example: Rated frequency is 50Hz, rated speed is 1430rpm, number of motor poles is 4,
Then the setting value of P20.07 = 50 - ((1430X4) + 120) = 2.33Hz.

Function code name Setting range Factory settings

Motor 1 maximum slip
frequency (Hz)

P20.09 Motor 1 phase sequence 0~1 1

P20.08 0.10~50.00 2.80

Motor 1 no-load current
P20. 10 coefficient (%) 0.10~100.00

P20.08 sets the maximum slip frequency of the motor, which is generally twice the rated slip
frequency.

P20.09 sets the direction of motor rotation, 0 means running in negative phase sequence; 1
means running in positive phase sequence.

P20.10 sets the motor no-load current coefficient, which is generally around 30% of the motor
rated current.

Function code name Setting range Factory settings

P20.14 Motor 2 Type 0~1 0

P20. 15 Motor 2 rated power (kW) 0.00~655.35

P20. 16 Motor 2 rated current (A) 0.0~1000.0

P20. 17 Motor 2 rated frequency (Hz) 0.00~500.00

P20. 18 Motor 2 rated speed (rpm) 0~50000

P20. 19 Motor 2 rated voltage (V) 0~690

P20. 20 Motor 2 poles (P) 2~128

Motor 2 rated slip frequency
(Hz)
Motor 2 maximum slip
frequency (Hz)

P20. 23 Motor 2 phase sequence 0~1

P20. 21 0.1 0 ~50.00

P20. 22 0.1 0 ~50.00

Motor 2 no-load current
P20. 24 coefficient (%) 0.10~100.00

The parameter descriptions for motor 2 (P20.14~P20.26) are the same as those for motor 1.

Factory
settings

0~1 0

Function code hame Setting range

Motor parameter calculation
enable

P20.27

P20.27 is the motor parameter calculation enable. This function is a simple offline motor
parameter calculation function. When it is set to 1, the relevant motor parameters are
automatically calculated according to the motor nameplate parameters. After the calculation is
completed, the parameters are automatically cleared.

7.4.2 P21 Group Advanced Parameters
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Motor 1 stator resistance ( Q)

0.000 ~65.000

Motor 1 rotor resistance ( Q)

0.000 ~65.000

Motor 1 stator inductance (H)

0.0000 ~ 6.5000

Motor 1 rotor inductance (H)

0.0000 ~ 6.5000

Motor 1 mutual inductance (H)

0.0000 ~ 6.5000

R1 L1-Lm R2 1.2-Lm
1 NN, | NN
 —— <«
1 12
Rm
1-S
Ul —R0
10 % Xm
J)

Figure 7-15 Steady-state equivalent circuit diagram of an asynchronous motor

In the figure, R1,R2 L1, L2 Lm, and IO represent stator resistance, rotor resistance, stator
inductance, rotor inductance, mutual inductance, and excitation current, respectively. The excitation
current can be calculated from the motor's rated current and power factor or measured through
rotating autotuning.

The relationship between rated torque current, excitation current and motor rated current:

Rated torque current = power factor X motor rated current

No-load excitation current = \/ 1- 2 % x
, the general motor efficiency is about 85%.

The five parameters P21.01, P21.02, P21.03, P21.04 and P21.05 are only valid for
asynchronous motors. They are the internal characteristic parameters of the motor and
need to be automatically obtained through the auto-tuning operation of the inverter on the
motor.

By performing parameter auto-tuning, the key motor parameters that affect the
inverter's operation control are determined. These motor parameters will be automatically
saved in the inverter after the parameter auto-tuning process is completed until the next
parameter input or parameter auto-tuning is performed again.

The process of parameter auto-tuning is as follows:

(1 Enter P20.00 ~ P20.11 correctly according to the motor nameplate; correctly set
the basic operating frequency P40.01, maximum output frequency P70.02 and
maximum output voltage P70.03; set appropriate acceleration and deceleration
times P40.02 and P40.03;

(2) Select the execution mode of parameter auto-tuning.

Function code

name

Setting range

Factory settings

P21 .06

Motor 2 stator resistance ( Q )

0.000 ~65.000

0.100

P21.07

Motor 2 rotor resistance ( Q )

0.000 ~65.000

0

P21.08

Motor 2 stator inductance (H)

0.0000 ~ 6.5000

P21.09

Motor 2 rotor inductance (H)

0.0000 ~ 6.5000

P21.10

Motor 2 mutual inductance (H)

0.0000 ~ 6.5000

0
0
0

The parameter descriptions for motor 2 (P21.06~P21.10) are the same as those for motor 1.
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Function code name Setting range Factory settings

P21 .11 PMI1 stator resistance (ohm) 0.000 ~65.000 0.100

P21 .12 PM1 motor D-axis inductance 0.000 ~ 6553.5

P21 .13 PM1 motor Q- axis inductance 0.000 ~ 6553.5

PM1 back electromotive force 0.0 ~690.0

P21 .14 coefficient (V)

P21.117P21. 14 are synchronous motor parameters
P21.157P21.20 are the results of dynamic auto—tuning and are only used for
display.

Function code name Setting range Factory settings

P21.21 Inertia coefficient 0.000 ~65.000 0.200

Adjust this value appropriately based on the actual system inertia.This allows
the inverter to better predict the load inertia, resulting in the most precise
control. Setting it too low can lead to system instability and possibly motor
oscillation/vibration; setting it too high can result in slow system response and
poor rigidity.

Function code name Setting range Factory settings

Parameter deviation 0.0~100.0 0.0

P21.22 compensation (V)

Generally not used.

7.4.3 P22 Group Auxiliary Parameters

Functio Function code Setting

Option Description
n code name range

0: Incremental; 1: SinCos; 2:

P22.01 Encoder 1 type 0~3 EnDat (spare) ; 3: Rezav

Encoder 1 pulse

Encoder pulse number
number

P22.02

Encoder frequency Encoder frequency division
division coefficient coefficient
Encoder 1 position
angle
Encoder feedback
P22.05 speed filter time
constant

P22.03

P22.04 Encoder position angle

0: negative phase sequence, 1:
positive phase sequence

P22.06 Encoder 1 direction

SinCos encoder
P22.07 interpolation 7-128;9-512;11-2048
coefficient

Rezav encoder 1 pole

P22.08
number

This group of parameters selects the encoder 1 type, number of pulses per
revolution, frequency division coefficient, etc. The position angle is read
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during auto—tuning and cannot be set. The filter time must be adjusted within a
controllable range. The encoder hardware changes lines according to actual
conditions.

P22.01 sets the encoder type, 0: incremental encoder; 1: Sincos encoder; 2:
spare; 3: Rezav encoder.

P22.02 sets the encoder pulse number.

P22. 03 sets the frequency division coefficient, 0°7 corresponds to 1 128
frequency division.

P22. 05 encoder feedback filter time defaults to O when P10.00 = 3, and to 10 ms
in other control modes.

P22. 06 parameter can be modified to select the encoder feedback direction. The
default value is 1, and this version does not support modification. If an encoder
wiring error is found on—site, causing the feedback direction to be opposite to
the actual direction, the inverter output wiring phase sequence can be adjusted.
P22.07 sets the SinCos encoder subdivision coefficient and adjusts it according
to the actual situation (usually marked on the encoder nameplate)

Function Function code Factory | Setting

ropert Option Description
code name value range DRI - s

0: Incremental ; 1: SinCos;

P22.09 Encoder 2 type 0-~3 2: E n Dat ( spare) ; 3: Rezav

Encoder 2 pulse

P22.10
number

Encoder pulse number

Encoder 2 position

P22.11
angle

Encoder position angle

0: negative phase sequence,

P22.12 Encoder 2 direction ..
1: positive phase sequence

Rezav encoder 2

P22.13
poles

Feedback speed

P22.14 limiting filter

This group of parameters selects the encoder 2 type, number of pulses per
revolution, frequency division coefficient, etc., the same as the above encoder
1.

7.4.4 P2 3 Group Protection Parameters

Function code name Setting range Factory settings

P23.00 Motor fan mode 0~2 1

Motor normal operating
threshold (%)

2
P23.02 Motor I? t overcurrent 120~300

threshold (%)

P23.01 70~200

P23.00 Motor fan mode:

0: Block

1: The motor has an independent fan

2: The motor does not have an independent fan

The motor current is less than P23.01 and can run for a long time;
P23.02 is the l-minute overcurrent threshold.
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IE R
A

P23.02
P23.01

fif [58]

60s
7-16 Motor overheat protection curve

7.5 P3X group terminal function

7.5.1 P30 Group Digital Input

Function code name Setting range Factory settings

X0 terminal input function
selection

X1 terminal input function
selection

X2 terminal 1nput function 0~199
selection

X3 terminal input function 0~199 Version A 10
selection board

X4 terminal 1nput function 0~199
selection

XS5 terminal input function
selection

X6 terminal input function
selection

P 30.00 0~199 7

P 30.01 0~199 8

P 30.02

P 30.03

P 30.04

P 30.05 0~199

P 30.06 0~199

X0 terminal input function
selection

X1 terminal input function
selection

X2 terminal input function B /Standard
selection 10 Board

X3 terminal input function
selection

X4 terminal input function
selection

Function input terminal definition table:

Serial . . Serial . ..
Function Definition Function Definition
number number

No function 1 Acceleration/deceleration selection 0

Acceleration/ deceleration selection

| Digital multi-speed selection 0

Digital multi-speed selection 1 Digital multi-speed selection 2

Digital multi-speed selection 3 Forward
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Serial
number

Function Definition

Serial
number

Function Definition

8

Reverse

9

Three-wire operation control

10

Motor fan feedback (spare)

11

Switching from inverter frequency to
power frequency

12

spare

13

External reset signal

14

External fault signal

15

Magnetic pole tuning signal (spare)

16

Emergency power supply operation
(backup)

17

Weighing compensation signal (spare)

18

Base blocking signal

19

Light load switch input (spare)

20

Heavy load switching input (spare)

21

Output contactor detection (spare)

22

Brake contactor detection (spare)

23

Brake switch detection (spare)

24

Motor selection

25

Encoder selection

26

Function parameter 0 (spare)

27

Function parameter 1 (spare)

28

Pulse input 0 (spare)

29

Pulse input 1 (spare)

30

Speed/torque switching (backup)

31

Frequency increase (not maintained)

32

Frequency reduction (not
maintained)

33

Emergency stop signal (backup)

34

Forward deceleration input (spare)

35

Reverse deceleration input (spare)

36

Forward stop input (spare)

37

Reverse stop input (spare)

38

Frequency increase (maintain)

39

Frequency reduction (maintain)

40

Jog frequency selection

41

Command switch to panel

42

Command switch to terminal

43

Command switch to the host computer

44

Open loop main and auxiliary
reference switching

45

PID main reference is switched to
internal

46

PID main reference is switched to
analog AQ

47

PID auxiliary reference is switched to
invalid

48

PID auxiliary reference is switched
to analog value A0

49

FJOG instruction

50

RJOG instruction

51

PID main reference is switched to
analog value Al

52

PID auxiliary reference is switched
to analog value Al

53

Speed channel switching

54

PID Suspension

55

Control mode switch 0

56

Control mode switch 1

57

Control mode switch 2

58

Motor vibration signal (spare)

59

Trickle heating (backup)

60

Reverse de-icing (spare)

0: No function

1: Acceleration/ deceleration selection 0
2: Acceleration/ deceleration selection 1

61

Please refer to the following table for instructions:

Acceleration/
deceleration

selection 0

Acceleration/deceleration

Speed command switches to panel

Acceleration and deceleration time

selection
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OFF OFF Acceleration/dec;l:(r)a.l(t)i;))n time 0 (P40.02,
OFF ON Acceleration/dec;l:(r)a.l(t)i;))n time 1 (P40.04,
ON OFF Acceleration/dec;l;:(r)a.l(t)i;))n time 2 (P40.06,
ON ON Acceleration/dec;l:(r;i(t)igo)n time 3 (P40.08,

3: Digital multi-speed 0

4: Digital multi-speed 1

5: Digital multi-speed 2

6: Digital multi-speed 3

For instructions on use, see pages 41.00 to 41.15.

7: Terminal forward input (FWD)

8: Terminal reverse input (REV)

9: Three-wire operation control

is only valid when the terminal operation command is given (P10.02 = 1). For usage, see the
instructions for P10.01.

11: Switching from inverter frequency to power frequency

When this signal is valid, the drive is switched from variable frequency drive to direct grid
drive.

13: External reset terminal

external reset terminal signal is valid, and the external signal resets the inverter fault.

14: External fault terminal

external fault terminal signal is valid. When the external fault signal is input, the inverter stops
running.

17: Weighing compensation input (spare)

Command input for user-defined weighing compensation for specific applications.

18: Base Block

When this function terminal is valid, the IGBT is quickly turned off from sending PWM waves,
and the inverter is prohibited from outputting.

19: Light load switch input (spare)

20: Heavy load switch input (spare)

Functions 19 and 20 are used in the elevator industry to compare the actual load weight with the
counterweight. When the actual load weight is less than the counterweight, it is a light load switch
input; when the actual load weight is greater than the counterweight, it is a heavy load switch input.

21: Output contactor feedback (spare)

It is usually used in conjunction with output function 11 to control the inverter output contactor
so as to confirm the contactor's energizing state before the inverter outputs current and to cut off the
inverter output in time when the contactor trips.

22: Brake contactor feedback (spare)

It is usually used in conjunction with output function 18 to determine whether the output
contactor of the brake is engaged.

23: Brake limit feedback (spare)

Generally used in conjunction with output function 18 to determine whether the brake is opened
in real time.

31: Frequency increase (not maintained)

When this signal is valid, the target frequency continues to increase until it reaches the limit
value; if the signal is invalid, the current frequency is maintained, and the shutdown and power-off
frequencies are 0.

32: Frequency decrease (not maintained)

When this signal is valid, the target frequency continues to decrease until it reaches 0; when the
signal is invalid, the current frequency is maintained, and the shutdown and power-off frequencies
are 0.

34: Forward deceleration (spare)

In the forward running state, when this signal is valid and the target frequency is OHz, the
inverter decelerates to OHz.
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35: Reverse deceleration (spare)

In the case of reverse operation, when this signal is valid, the target frequency is 0 Hz, and the
inverter decelerates to 0 Hz.

36: Forward stop (spare)

In the forward running state, when this signal is valid, the inverter stops.

37: Reverse stop (spare)

In reverse operation, when this signal is valid, the inverter stops.

38: Frequency increase (maintain)

When this signal is valid, the target frequency continues to increase until it reaches the limit
value; if the signal is invalid, the current frequency is maintained, and the current frequency is also
maintained when the machine is shut down or powered off.

39: Frequency decrease (maintain)

When this signal is valid, the target frequency continues to decrease until it reaches 0; if the
signal is invalid, the current frequency is maintained, and the current frequency is also maintained
when the machine is shut down or powered off.

40: Jog frequency selection

In the case of multi-speed operation, when this signal is valid, the target frequency is switched
to the jog frequency.

41: Command to switch to the operation panel

In the stop state, this signal is valid and the command channel is switched to the panel setting.

42: Command to switch to terminal

In the stop state, this signal is valid and the command channel is switched to the terminal
setting.

43: Command to switch to Modbus communication

In the stop state, this signal is valid and the command channel is switched to the Modbus
reference.

44: Open loop main and auxiliary reference switching

When this signal is valid, the speed channel source switches to open-loop auxiliary reference,

- that is, the P10.03 speed channel selection switches to the P50.00 reference mode.

45: PID main reference is switched to internal

When this signal is valid, the main given channel of the process closed-loop control switches to
the digital internal given channel, otherwise it does not switch.

46: PID main reference is switched to analog A0

When this signal is valid, the main given channel of the process closed-loop control switches to
AOQ, otherwise it does not switch.

47: PID auxiliary reference is switched to invalid

If this signal is valid, the auxiliary given channel of process closed-loop control is switched to
invalid, otherwise it will not be switched.

48: PID auxiliary reference is switched to analog A0

If this signal is valid, the auxiliary reference channel of the process closed-loop control
switches to A0, otherwise it does not switch.

49: FJOG command (jog forward command)

If this signal is valid, the machine will run forward with the jog frequency as the target
frequency. If the signal is invalid, the machine will stop.

50: RJOG command (jog reverse command)

If this signal is valid, the machine will run in reverse with the jog frequency as the target
frequency; if the signal is invalid, the machine will stop.

51: PID main reference is switched to analog A1

When this signal is valid, the main given channel of the process closed-loop control switches to
Al, otherwise it does not switch.

52: PID auxiliary reference is switched to analog value A1

When this signal is valid, the auxiliary reference channel of the process closed-loop control
switches to A1, otherwise it does not switch.

5 3 : Speed channel switching

Speed setting mode selection Speed setting method
OFF P10.03 Speed setting mode 1
ON P10.07 Speed setting mode 2
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54 : PID pause

EP Series Intelligent Flexible Inverter Instructions

When this signal is valid, the process PID function is suspended.
55 : Control mode switch 0
56 : Control mode switch 1
57 : Control mode switch 2

Control mode
switch 0

Control mode
switch 1

Control mode
switch 2

Control mode (P10.00)

0

0

Control Mode 0

Control Mode 1

Control Mode 3

Control Mode 6

58: Simple PLC Status Reset
When this signal is active, the external terminal quickly clears the fault or alarm status of the
inverter.

59: Status Macro Call
A status macro is a preset group of parameters used to quickly switch the operating mode of the
inverter (such as jog operation or multi-speed operation).

60: External Speed (Reserved)

61: Speed command switches to panel

When this signal is valid, the operator panel switches to local state and the target speed can be
modified through the operator.

Note: Add 100 to invert the signal, for example: 7: Terminal forward input (FWD), the
forward signal is valid when it is connected, and the inverter stops when it is disconnected; 107: The
forward signal is valid when the signal is disconnected, and the inverter stops when it is connected.

Function code name Setting range Factory settings

Digital input filtering times

P30.08 (times)

1~200 5

Anti-interference ability can be improved by appropriately increasing the setting of P 30.08.
The longer the terminal filtering times, the longer the delay times of the terminal action.

7.5.2 P31 Group Digital Output

IO board type

Function code name

Output K1 function
definition
Output K2 function
definition
Output YO function
definition
Output Y1 function
definition

Setting range Factory settings

P31.00 0~199 2

P31.01 0~199 25

Version A 10
board

P31.03 0~199

P31.04 0~199

Output K1 function
definition

Output K2 function
definition
Output K3 function
definition

Output YO function

Version B 10
Board
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Output K1 function

definition

Output K2 function
definition

Standard 10 board

Output YO function
definition

YO0 ~ Y1 terminal output can be defined as multi-function switch output or as high-speed pulse

output (function 19, 20). K1 ~ K3 relay output can also be defined as multi-function output, but
cannot be used as pulse output.

Function
settings

meaning

Function
settings

meaning

No function

Power-on self-test is normal

Fault output

Running

Frequency arrival output

Frequency consistent output

Zero speed signal output

Bus voltage is normal

The rated current exceeds 5% during operation and

exceeds 10% when stopped.

Tuning (standby)

Frequency detection 1

Frequency detection 2

Predictive fault output

Auto-tuning request output

Zero servo torque direction

Zero current detection output

Power generation/motor status

Output contactor control

Brake contactor control (spare)

Pulse output 0 (spare)

Pulse output 1 (spare)

Radiator overheat alarm

Motor overheat alarm

Motor selection output

Encoder selection output

Brake output

Cumulative running time

Single run time expires

Output X1

Output X2

Undervoltage lockout stop

Fan Control

Analog input disconnection

Motor PTC overheat (spare)

Reverse operation

Sleeping

Alarm output

phase lock completed

Frequency detection 3

Frequency detection 4

Remote control

Motor Parameter Set

Simple PLC cycle completed

Application Macro Call Status

System Startup (Backup)

Function definition table of multi-function switch output:
The settings of the six parameters P31.00 to P31.05 define the functions of the six output ports
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K1 to K2 and YO to Y1. The setting range of the values and the functions of the corresponding
output ports when each value is set are described as follows:

0: No function

1 or 101: Inverter operation is ready (RDY)

1: The inverter self-test is normal and there is no fault, the corresponding output point is
connected, otherwise it is disconnected;

101: The inverter self-test is normal and there is no fault, the corresponding output point is
disconnected, otherwise it is connected.

2 or 102: Inverter fault

2: When the inverter is in fault shutdown state, the corresponding output point is connected,
otherwise it is disconnected;

102: When the inverter is in fault shutdown state, it is disconnected, otherwise it is connected.

3 or 103: Inverter running signal (RUN)

3: When the inverter responds to the run command and can operate normally, the corresponding
output point is connected, otherwise it is disconnected;

103: When the inverter responds to the run command and can operate normally, the
corresponding output point is disconnected, otherwise it is connected.

6 or 106: The inverter is running at zero speed

6: When the output frequency of the inverter is 0 during operation, the corresponding output
point is connected, otherwise it is disconnected;

106: When the output frequency is 0 during the operation of the inverter, the corresponding
output point is disconnected, otherwise it is connected.

7 or 107: DC bus voltage is not less than 85% of the rated value

7: When the inverter bus voltage is not lower than 85% of the rated value, the corresponding
output point is connected, otherwise it is disconnected;

107: When the inverter bus voltage is not lower than 85% of the rated value, the corresponding
output point is disconnected, otherwise it is connected.

8 or 108: 5% of the rated current during operation and 10% of the rated current when
stopped

8: When the inverter exceeds 5% of the rated current during operation and exceeds 10% of the
rated current when stopped, the corresponding output point is connected, otherwise it is
disconnected;

108: When the inverter exceeds 5% of the rated current during operation and exceeds 10% of
the rated current when stopped, the corresponding output point is disconnected, otherwise it is
connected.

9 or 109: Tuning (backup)

9: When the inverter is in the self-learning state, the corresponding output point is connected,
otherwise it is disconnected;

109: When the inverter is in the self-learning state, the corresponding output point is
disconnected, otherwise it is connected.

10 or 110: Frequency detection 1

When the inverter output frequency reaches or exceeds the value of arbitrary frequency
detection (P31.22) plus frequency detection width (P31.23), frequency detection 1 is triggered; after
the corresponding output point is activated, when the inverter output frequency falls back to arbitrary
frequency detection (P31.22), frequency detection 1 is reset.

10: When frequency detection 1 is activated, the corresponding output point is disconnected;

110: frequency detection 1 is activated, the corresponding output point is connected.

11 or 111: Frequency detection 2

When the inverter output frequency reaches or exceeds the value of arbitrary frequency
detection (P31.22), frequency detection 2 is triggered; after the corresponding output point is
activated, when the inverter output frequency falls back to the value of arbitrary frequency detection
(P31.22) minus frequency detection width (P31.23), frequency detection 2 is reset.

11: When frequency detection 2 is activated, the corresponding output point is connected;

111: When frequency detection 2 is activated, the corresponding output point is disconnected.

12 or 112: Fault prediction

12: When a fault is predicted, the corresponding output point is connected, otherwise it is
disconnected;
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112: When a fault is predicted, the corresponding output point is disconnected, otherwise it is
connected.

13 or 113: Spare

14 or 114: Zero servo torque direction judgment (used for emergency leveling when the
motor is powered off, spare)

14: When the inverter is testing heavy load and light counterweight, the corresponding output
point is connected, otherwise disconnected,;

114: When the inverter is testing a heavy load and a light counterweight, the corresponding
output point is disconnected, otherwise it is connected.

15 or 115: Zero current detection

15: When the output current of the inverter is greater than the zero current detection threshold
(set by P31.20) when it stops, the corresponding output point is connected, otherwise it is
disconnected;

115: When the output current of the inverter is greater than the zero current detection threshold
(set by P31.20) when it stops, the corresponding output point is disconnected, otherwise it is
connected.

16 or 116: Distinguishing between power generation and electric state

16:0 - electric; 1 - power generation;

116:0 - power generation; 1 - electric power .

17 or 117: Output contactor is closed

17: When output 1, the contactor is closed;

117: When output is 0, the contactor is closed.

It is usually used in conjunction with input function 21 to control the output contactor to close
before the inverter outputs current.

21 or 121: greater than 90 degrees, overheat alarm

If the radiator temperature is greater than or equal to 90, the corresponding output point is
connected, otherwise it is disconnected.

22: Motor overheat alarm

- Based on the I’t model, it dynamically evaluates the thermal status of the motor by calculating

the heat and heat dissipation of the motor in real time, and issues an early warning before
overheating damage actually occurs.

23: Motor switching output

Motor selection output, the corresponding output point is disconnected: Motor 1, the
corresponding output point is connected: Motor 2.

24: Encoder switching output

The encoder selects output, the corresponding output point is disconnected: encoder 1; the
corresponding output point is connected: encoder 2.

25: Brake output

Brake open, output connected: Brake closed, output disconnected

26: Accumulated running time reached

If the inverter's cumulative running time is greater than the time set in P31.25, the output
terminal is connected, otherwise it is disconnected

27: Set continuous running time reached

If the inverter's single continuous running time is greater than the time set by P31.24, the output
terminal is connected, otherwise it is disconnected.

28: Output X1

The level state of the input terminal X1 is output through the output terminal.

29: Output X2

The level state of the input terminal X2 is output through the output terminal.

30: Undervoltage lockout stopped

The system is undervoltage and the output terminal outputs a valid level.

31: Fan Control

When the inverter is running or over-temperature, the output terminal is connected, otherwise it
is disconnected after a delay of one minute.

32: Analog input disconnection

33: Motor PTC overheat (spare)

34: Reverse operation
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Note:

(1 " connected " above means: for relay outputs, the normally open contacts (1B and 1C, 2B
and 2C) are connected, and the normally closed contacts (1B and 1A, 2B and 2A) are
disconnected. For open-collector outputs, this means the output is in a low-level state.
Similarly, " off " above means: for relay outputs, the normally open contacts (1B and 1C,
2B and 2C ) are disconnected, and the normally closed contacts ( 1B and 1A, 2B and 2A)
are connected. For open-collector outputs, this means the output is in a high-impedance
state.

When the factory setting is set, P31.04=3, specifying the YO port as the run signal (RUN)
output port; P31.05=2, specifying the Y1 port as the inverter fault signal output port.
Giving of the running signal (RUN): The inverter will give the running signal (RUN) only
when it receives the up/down direction command signal and there is no base block.

Fault Signal Timing: When the inverter fails, it outputs a fault signal. Simultaneously, the
run signal is cleared. The fault signal is latched and can be cleared by an external reset
signal, a reset operation on the operator panel, a power outage, or after an internally set
delay time. The fault signal timing is shown in Figure 7-15.

® @ ©
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Figure 7-1 7Fault signal timing

3S: Sleeping
Process PID control is in sleep mode.
36: Alarm output
The inverter is in alarm state.
37: Amplitude and phase lock completed
In the power and frequency conversion function start mode, the switching state can be realized.
38: Frequency detection 3
The operating frequency is between P31.26 and P31.27.
39: Frequency detection 4
The operating frequency is between P 31.28 and P31.29.
40: Remote control state, used in conjunction with terminal input function code 61
41: Motor Parameter Set
Indicates the activation status of the motor parameter set stored in the inverter.
42: Simple PLC Cycle Complete
Indicates the status when the built-in simple PLC function of the inverter completes a cycle.
43: Application Macro Call Status
Indicates the status when an application macro (preset parameter set) is called.

Factory IO board type
settings

0.0~120.0 0.0

Function code name Setting range

Output K1 action delay
(s)
P31.07 Output K1 reset delay (s) 0.0~120.0 0.0

Output K2 action delay
(s)

P31.06

P31.08 0.0~120.0 0.0

P31.09 Output K2 reset delay (s) 0.0~ 120.0 0.0 Version A 10 board

Output YO action delay
(s)

P31.13 Output YO reset delay (s) 0.0~120.0 0.0
Output Y1 action delay
(s)

P31.15 Output Y1 reset delay (s) 0.0~120.0 0.0

P31.12 0.0~120.0 0.0

P31.14 0.0~120.0 0.0
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Output K1 action delay
(s)

Output K1 reset delay (s) 0.0~120.0

Output K2 action delay

0.0~120.0

0.0~120.0

(s) ' Version B 10 Board
Output K2 reset delay (s) 0.0~120.0

Output K3 action delay
)

Output K3 reset delay (s) 0.0~120.0
Output YO action delay
(s)

Output YO reset delay (s) 0.0~120.0

0.0~120.0

0.0~120.0

P31.06 -P31.13 set the time constants for the action and reset delays of the K1-K3 and Y0-Y1
output signals. These parameters allow you to flexibly set the delay between each output state and its
corresponding actual signal. Furthermore, the output state delay can be set separately for both signal
triggering and signal reset.

Function code name Setting range Factory settings

P31.20 Zero current detection width 0.0~500 40

This function can be used for load change detection. Set the output terminal function to "15:
Zero current detected ". The inverter outputs an indication signal when the output current is less than
the zero current detection width P31.20.

When the inverter current is greater than the threshold value during parking, the corresponding
output terminal set by function code 15 (or 115) will be activated.

Note : This function parameter is the percentage of the inverter output current relative to the

- motor rated current.

Function code name Setting range Factory settings

Frequency arrival detection
width (Hz)

P31.22 Detection frequency (Hz) 0.00 ~ 655.35 1.00

P31.21 0.00 ~300.00 1.00

P31.23 Detection frequency width (Hz) 0.00 ~ 300.00 0.20

P31.21 This function is used to detect the deviation between the output frequency and the set
frequency. Set the output terminal function to " 4: Frequency arrival signal " . When the deviation
between the inverter output frequency and the set frequency is within the setting range of this
function code, the output indication signal is as shown in the figure, frequency arrival signal FAR.

Yi represents the YO~Y1 terminals or the relay K1~K2 terminals.
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Figure 7-1 8 frequency consistent detection 1

P31.22 and P31.23 are two parameters for arbitrary frequency detection: arbitrary frequency
detection width and arbitrary frequency detection width. These two parameters are combined to
function in frequency/speed consistency, frequency detection 1, and frequency detection 2. They are
primarily used to determine whether the inverter's output frequency is within a specified frequency
range. In frequency detection 1, when the inverter's output frequency reaches or exceeds the value of
the frequency detection speed (P31.22) plus the frequency detection width (P31.23), frequency
detection 1 triggers. After the corresponding output point is activated, frequency detection 1 resets
when the inverter's output frequency returns to the frequency detection speed (P31.22). Frequency
detection 1 is negative logic; when triggered, the corresponding output state is OFF, and when reset,
the corresponding output state is ON.

In frequency detection 2, when the inverter output frequency reaches or exceeds the frequency
detection speed (P31.22) value, frequency detection 2 is triggered; after the corresponding output
point is activated, when the inverter output frequency drops back to the value of the frequency
detection speed (P31.22) minus the frequency detection width (P31.23), frequency detection 2 is
reset. Frequency detection 2 is positive logic. When triggered, the corresponding output state is ON,
and when reset, the corresponding output state is OFF.

Set the output terminal function to "5: Frequency/speed consistency"”, as shown below:
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Figure 7-19 frequency consistent detection 2
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Set the output terminal function to "10: Speed detection 1", as shown below:
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Figure 7-20 Speed detection 1

Set the output terminal function to "11: Speed detection 2", as shown below:
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Figure 7-21 Speed detection 2

Function code name Setting range Factory settings

P31.24 Single run time reached (h) 0~ 65535 2

Starting from the inverter running command, the output indication signal is output after the
single continuous running time reaches P31.24. The output indication signal can be realized by
defining the output terminal function code as "27: Single running time".

Function code name Setting range Factory settings

Cumulative running time
reached (h

P31.25 0~ 65535 8

After the inverter is powered on, the cumulative running time reaches P31.25, and the output
indication signal is output. The output indication signal can be realized by defining the output
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terminal function code to "26".

Function code name

Setting range

Factory settings

Detection frequency 3 upper
limit

Detection frequency 3 lower
limit

Detection frequency 4 upper
limit

Detection frequency 4 lower
limit

P31.26 0~ 655.35 50.00

P31.27 0~ 655.35 45.00

P31.28 0~ 655.35 100.00

P31.29 0~ 655.35 90.00

When the feedback speed is greater than P31.27 and less than P31.26, then output terminal
function detection frequency 3

When the feedback speed is greater than P31.29 and less than P 31.28, then output terminal
function detection frequency 4

7.5. 3 P32 groups of analog input

Function code name Setting range Factory settings

P32.00 Input AIO type 0~3 0

P32.06 Input AIl type 0~3 0

Analog input type parameter setting:

0: 0~10V; 2: 0~20mA; 3: 4 mA~20mA

Note :

Version A 10 board does not support mode 1: -10V~10V

Standard board/ version B 10O board supports mode 1: -10V~10V

Version B 10 board needs to be matched through hardware DIP switches .

Function code

name

Setting range

Factory settings

P32.01

Input AI O function

0~7

0

P32.07

P32.01 and P32.07 set the analog Al input function:

0: Undefined function
1: Target speed signal

Input Al 1 function

2: Current speed signal

3: Torque signal
4~7: spare

Function code

name

0~7

Setting range

0

Factory settings

P32.02

Input AIO lower limit (%)

-100.00 ~ 327.67

0.00

P32.03

Input AIO upper limit (%)

0.0 ~6553.5

100.0

P32.04

Input AIO filtering (ms)

0~65535

10

P32.05

Input AIO limit (V)

0.000~ 65.535

10,000

P32.08

Input AIl lower limit (%)

-100.00 ~ 327.67

0.00

P 32.09

Input AI1 upper limit (%)

0.0 ~6553.5

100.0

P32.10

Input Al filter (ms)

0~65535

10

P32.11

Input AIl limiter (V)
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P32.02~P32.05 and P32.08~P32.11 sets the upper limit , lower limit , filter time and
amplitude limit of the two analog input ports.

upper/lower limit combination is a scaling factor.

The filter time can improve the anti-interference ability of the terminal input. In field
applications, the analog input through the A0 and A1 terminals usually carries certain interference
signals, but the longer the terminal filter time, the longer the response delay of the terminal action.

Amplitude limiting only restricts the final processed signal of analog input to a certain range
required for control. For current type, the amplitude limit value needs to be changed to 20.000mA.

Actual input = analog input X (input upper limit - input lower limit) + input lower limit

7.5.4 P33 Group Analog Output Parameters

Function code name Setting range Factory settings IO board type

P 33.00 Output MO function 0~30 1 Version ATO
board

Output MO function )
Version B

/Standard 10
Board

Output M1 function

Analog DAC monitors digital output 0~1000 represents 0~10.00V
Function definition table of multi-function analog output (some commonly used monitoring

data):

Function settings meaning Correspondence

No definition

Output current 0~ 2 Ie corresponds to 0~10V

Output voltage 0~Ue corresponds to 0~10V

Torque setting 0~ 2Te corresponds to 0~10V

Bus voltage 0~ 1074V corresponds to 0~10V

Total output power

0~Pe corresponds to 0~10V

Output active power

0~ P e corresponds to 0~10V

Current speed (unsigned)

O~maximum frequency corresponds to 0~10V

Speed reference (signed)

O~maximum frequency corresponds to 0~10V

Speed feedback

O~rated frequency corresponds to 0~10V

spare

0~50Hz/s corresponds to 0~10V

Radiator temperature

0~100 degrees correspond to 0~10V

Analog A0

0~10V corresponds to output 0~10V

Analog Al

0~10V corresponds to output 0~10V

spare

0~10V corresponds to output 0~10V

ModBus analog output 0

0~10000 corresponds to 0~10V

ModBus analog output 1

0~10000 corresponds to 0~10V
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Output MO lower limit
(%)

-100.00 ~ 327.67

Output MO upper limit
(%)

0.0 ~6553.5

Version A 10
board

Output MO lower limit
(%)

-100.00 ~ 327.67

Output MO upper limit
(%)

0.0 ~ 6553.5

Output M1 lower limit
(%)

-100.00 ~ 327.67

Output M1 upper limit
(%)

0.0 ~6553.5

B /Standard 10
Board

If you need to adjust the analog output defined in the table above, you can use this function to

achieve it. The adjusted analog value is the actual output value of the M terminal.

The above parameters are different from other function codes. Adjustment will affect the M

output in real time. The output correction method of M0 and M1 is the same.
Actual output =M output X (output MO upper limit - output MO lower limit) + output

Function code

name

MO lower limit

Setting range

Factory settings

IO board type

P33.06

Output MO type

0~ 4

0

Version A 10 board

Output MO type

Output M1 type

Parameters P33.06 and P 33.07 are used to select the analog output type:
MO channel: 0: No selection; 1: 0~10V; 2: -10V~10V (not supported); 3: 0~20mA; 4:

4~20mA,;

Version B/Standard

10 Board

M1 channel: 0: No selection; 1: 0~10V (not supported); 2: -10V~10V (not supported); 3:
0~20mA; 4: 4~20mA; (B version IO board does not support voltage type; standard version 10
board supports both current type and voltage type)

7.6 P 4X group Speed parameter group

7.6.1 P 40 Group Basic Speed Parameters

Function code

Setting range

Factory settings

P 40.00

Panel speed (Hz)

0.00 ~ 655.35

500

The starting speed is given by the panel and the speed can be changed by pressing the button.

Function code

Setting range

Factory settings

P40.01

Fundamental frequency (Hz)

0.00 ~ 655.35

50.00

The basic operating frequency is the minimum frequency corresponding to the maximum output
voltage of the inverter. When using a standard AC motor, the rated frequency value of the motor is
shown on the motor nameplate.

Function code

Setting range

Factory settings

P 40.02

Acceleration time 0 (s)

0.0 0 ~500 .00

5.00
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P40.03 Deceleration time 0(s) 0.00 ~500 .00

This function can set the rate at which the inverter accelerates to a constant speed or decelerates
from a constant speed to a stop after starting.

P40.02 Acceleration time 0: The time it takes for the inverter output frequency to rise from zero
frequency to the maximum frequency.

P40.03 Deceleration time 0: The time it takes for the inverter output frequency to drop from the
maximum frequency to zero frequency.

Function code name Setting range Factory settings

P40.04 Acceleration time 1(s) 0.00 ~500 .00 5.00

P40.05 Deceleration time 1(s) 0.00 ~500 .00 5.00

P40.06 Acceleration time 2(s) 0.00 ~500 .00 5.00

P40.07 Deceleration time 2(s) 0.00 ~500 .00 5.00

P40.08 Acceleration time 3(s) 0.00 ~500 .00 5.00

P40.09 Deceleration time 3(s) 0.00 ~500 .00 5.00

In addition to the previously defined acceleration time 0 (P40.02) and deceleration time 0
(P40.03) , you can also define three groups of acceleration and deceleration times
(Acceleration/Deceleration Time 1, Acceleration/Deceleration Time 2, and
Acceleration/Deceleration Time 3 ). By defining the multi-function X terminal
(Acceleration/Deceleration Time Selection Functions 1 and 2), different acceleration and
deceleration times can be selected based on the terminal status. The meanings of these three groups
of acceleration and deceleration times are the same as those of P40.02 and P40.03.

Function code name Setting range Factory settings

P40.10 Acceleration rounded corner 0(s) 0.00 ~ 10.00 0.00

P40.11 Acceleration rounded corner 1(s) 0.00 ~ 10.00 0.00

P40.12 Deceleration rounded corner 2(s) 0.00 ~ 10.00 0.00

P40.13 Deceleration rounded corner 3(s) 0.00 ~ 10.00 0.00

P40.14 Top arc fillet suppression 0~3 0

Acceleration/Deceleration rounded corner: The arc time (P40.10 to P40.13) is added to improve
the smoothness of the starting and ending segments during acceleration and deceleration. Arc curve
time is suitable for conveyors that transport fragile items or applications that require smooth speed
regulation.

P40.10 to P40.13 set the S-curve (speed curve) parameters for motor operation when using a
digital multi-speed reference. They specify the acceleration time (P40.02), deceleration time
(P40.03), acceleration rounded corner time (P40.10 and P40.11), and deceleration rounded corner
time (P40.12 and P40.13). These parameters directly affect the characteristics of the S-curve and are
therefore directly related to motor operating efficiency and ride comfort. Figure 7-20 shows the
specific position of these parameters in the motor's S-speed curve.

P40.14 parameter is mainly used in elevator applications: P40.14=1, rounded corners are
inhibited in acceleration state; P40.14=2, rounded corners are inhibited in deceleration state;
P40.14=3, rounded corners are inhibited in both acceleration and deceleration states.
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P40.11 P40.12
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Figure 7-22 Position of the S curve during motor operation

Function code Name Setting range Factory settings

P40.15 Turn frequency 1(%) 0~200 190

P40.16 Turn frequency?2 (%) 0~200 200

By setting P40. 15 and P40. 16, the acceleration and deceleration of P40.04 to
P40. 09 can be adjusted according to the actual speed.

7.6.2 P41 Group of digital multi-speed parameters

Function code name Setting range Factory settings

P 41.00

Digital multi-speed setting 0
(Hz)

0.00 ~ 655.35

0.00

P41.01

Digital multi-speed setting 1
(Hz)

0.00 ~ 655.35

0.00

P41.02

Digital multi-speed setting 2
(Hz)

0.00 ~ 655.35

10.00

P 41.03

Digital multi-speed setting 3
(Hz)

0.00 ~ 655.35

20.00

P41.04

Digital multi-speed setting 4
(Hz)

0.00 ~ 655.35

30.00

P 41.05

Digital multi-speed setting 5
(Hz)

0.00 ~ 655.35

40.00

P41.06

Digital multi-speed setting 6
(Hz)

0.00 ~ 655.35

50.00

P 41.07

Digital multi-speed setting 7
(Hz)

0.00 ~ 655.35

60.00

P41.08

Digital multi-speed setting 8
(Hz)

0.00 ~ 655.35

0.00

P 41.09

Digital multi-speed setting 9
(Hz)

0.00 ~ 655.35

0.00

P41.10

Digital multi-speed setting 10
(Hz)

0.00 ~ 655.35

0.00

P41.11

Digital multi-speed setting 11
(Hz)

0.00 ~ 655.35

0.00

P41.12

Digital multi-speed setting 12
(Hz)

0.00 ~ 655.35

0.00

P41.13

Digital multi-speed setting 13
(Hz)

0.00 ~ 655.35

0.00

P41.14

Digital multi-speed setting 14
(Hz)

0.00 ~ 655.35

0.00

P41.15

Digital multi-speed setting 15
(Hz)

0.00 ~ 655.35

0.00

It can be used as a process open-loop frequency reference. By defining the multi-function X
terminal (digital multi-segment O to 3), different multi-segment frequency references can be selected
according to different terminal states. ON means the terminal is valid, and OFF means the terminal is

invalid.

P41.00 to P41.15 define the speed command values for the fifteen speed steps, digital multi-
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speed reference 1 to digital multi-speed reference 15. The four binary-coded input points for digital
multi-speed references 0 to 3 combine to create 16 states, corresponding to the 15 speed commands
specified by P41.00 to P41.15 and speed reference 0 (when the combination code is 0). The
correspondence between the multi-speed input port signals and the speed commands is shown in

Table 6.2 below.

Table 6.2 Correspondence between multi-speed input terminal combination and given speed

Multi-speed
Combination
Code

Multi-speed
setting 3

Multi-speed
setting 2

Multi-speed
setting 1

Multi-speed
setting 0

Given
frequency

0

0

0

0

Given speed 0

Given speed 1

Given speed 2

Given speed 3

Given speed 4

Given speed 5

Given speed 6

Given speed 7

Given speed 8

Given speed 9

Given speed 10

Given speed 11

Given speed 12

Given speed 13

Given speed 14

Given speed 15

In the above table, status "0" indicates that the input port has no input signal, and status "1"
indicates that the input port has an input signal. The following example further illustrates the above
table: If multi-speed setting 0 has an input signal, multi-speed setting 1 has an input signal, multi-
speed setting 2 has no input signal, and multi-speed setting 3 has no input signal, then the binary
code is "0011" = 3, and the corresponding reference speed is given frequency 3, whose reference
speed value is specified by parameter P41.03.

Function code

name

Setting range

Factory settings

P41.16

Jog frequency setting (Hz)

0.00 ~ 50.00

5.00

The frequency setting value set during jog operation.

7.6. 1 P42 groups of simple PLC functions
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Memory Mode

Loop Mode 0~2

Shutdown memory 0~ 65535

Power off memory 0~ 65535

P42.00 is the memory mode. When P42.00=0, the memory function is off; when P42.00=1, the
power failure memory is on; when P42.00=10, the power failure memory is on.

P42.01 is the cycle mode. When P42.01=0, the machine stops after a single run. When
P42.01=1, the final value is retained after the run. When P42.01=2, the cycle continues.

P42.02 is power failure memory, which takes effect when P42.00=1 and displays the frequency
position at the power failure memory moment.

P42.03 is power-off memory, which takes effect when P42.00=10 and displays the frequency
position at the power-off memory moment.

Function code

name

Setting range

Factory
settings

Parameter
Description

P42.04

PLC target frequency {0
(Hz)

-300.00~300.00

0

Simple PLC target
frequency 0

P42.05

PLC target frequency fl
(Hz)

-300.00~300.00

0

Simple PLC target
frequency 1

P42.06

PLC target frequency 2
(Hz)

-300.00~300.00

Simple PLC target
frequency 2

P42.07

PLC target frequency f3
(Hz)

-300.00~300.00

Simple PLC target
frequency 3

P42.08

PLC target frequency 4
(Hz)

-300.00~300.00

Simple PLC target
frequency 4

P42.09

PLC target frequency f5
(Hz)

-300.00~300.00

Simple PLC target
frequency 5

P42.10

PLC target frequency 6
(Hz)

-300.00~300.00

Simple PLC target
frequency 6

P42.11

PLC target frequency {7
(Hz)

-300.00~300.00

Simple PLC target
frequency 7

P42.12

Time unit

0~1

0: Unit is seconds
1 : Unit is hours

P42.13

Running time TOO

0~6553.5

Target frequency 0
running time 0

P42.14

Running time TO1

0~6553.5

Target frequency 1
running time 1

P42.15

Running time T02

0~6553.5

Target frequency 2
running time 2

P42.16

Running time T03

0~6553.5

Target frequency 3
running time 3

P42.17

Running time T04

0~6553.5

Target frequency 4
Run time 4

P42.18

Running time TO05

0~6553.5

Target frequency 5
Run time 5

P42.19

Running time T06

0~6553.5

Target frequency 6
Run time 6

P42.20

Running time T07

0~6553.5

Target frequency 7
Run time 7

Acceleration/deceleration
TOO(s)

0~655.35

Running time stage 0
corresponds to
acceleration and
deceleration

Acceleration/deceleration
TO1(s)

0~655.35

Running time 1 stage
corresponding to
acceleration and

deceleration

Acceleration/deceleration
T02(s)

0~655.35
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Running time 3™ stage
Acceleration/deceleration 0~655.35 correspond to
TO3(s) ’ ) acceleration and

deceleration

Running time 4" stage
Acceleration/deceleration 0~655.35 of corresponding to
TO04(s) ’ ’ acceleration and

deceleration

Running time 5" stage
Acceleration/deceleration 0~655.35 corresponding to
TO5(s) ’ ) acceleration and

deceleration

Running time 6™ stage
Acceleration/deceleration 0~655.35 of corresponding to
TO6(s) ’ ' acceleration and

deceleration

Running time 7" stage
Acceleration/deceleration 0~655.35 of corresponding to
TO7(s) ’ ’ acceleration and

deceleration

7.7 P 5X Group Process Control

7.7.1 Group P50 Main and Auxiliary Reference

Function code name Setting range Factory settings

- P 50.00 Open loop auxiliary setting mode 0~5 0

The process open loop auxiliary setting mode P50.00 is selected as follows:
0: None; 1: AO; 2: Al; 5: PID given target speed

ety
fm ———»P10.03

= fcm

-
-

-
fa = 5000 "~
RS

Figure 7-2 Schematic diagram of 3 open-loop auxiliary setting
By default, P10.03 main reference value fy, is used to set f.. When the digital input 44: open-
loop main and auxiliary reference is switched to the auxiliary reference value, the main reference
value fi,is switched to the auxiliary reference value fa.

Function code name Setting range Factory settings

Open-loop auxiliary given
operation

P50.01 0~6 0

fa

Figure 7-24 Schematic diagram of open-loop main and auxiliary reference synthesis
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In the process open-loop control mode, an auxiliary given value f; is superimposed on the main
given value fi, to generate the process open-loop synthetic frequency given foom = i, + fa.
The main given value fi; and the auxiliary given value f, can be subjected to operations such as

” 7

“addition”, “subtraction”, “bias”, “maximum value” and “minimum value”.

The process open loop given main and auxiliary relationship operation P50.01 is defined as
follows:

0: No operation

1 : Main setting + auxiliary setting The auxiliary frequency setting value is superimposed on
the main setting and its function is “addition” .

A
fmax [ feom
fa
fm

B [ [A]
Figure 7-2 5 Open-loop main and auxiliary reference operation 0
Process open-loop composite given f com = main given f  + auxiliary given f,

2: Main setting - auxiliary setting The auxiliary frequency setting value is superimposed on
the main setting and its function is “subtraction”.

fa
fm

» ]
foom

Figure 7-26 Open-loop main and auxiliary reference operation 1
Process open-loop synthetic reference f com = main reference f , - auxiliary reference f;

5: Take the maximum value Take the maximum value between the main given f , and the
auxiliary given f..
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|

fa

fcom

> [1} 7]

Figure 7-27 Open-loop main and auxiliary reference operation 4

Process open-loop synthetic reference f com= Max {main reference f 1, auxiliary reference . }
6 : Take the minimum value Take the minimum value of the main given f  and the auxiliary
given f;.

A4

ik
A

fa

fcom

P[] [i]
Figure 7-28 Open-loop main and auxiliary reference operation 5

Process open-loop synthetic given f com = Min {main given fm, auxiliary given fa}

Note: When the frequency corresponding to the composite quantity fcom exceeds the
upper and lower frequency limits, the output frequency is limited to the upper and lower
limits.

7.7.2 P51 Group Process PID

PID control is a common method used for process control. It adjusts the inverter's output
frequency by performing proportional, integral, and differential operations on the deviation between
the controlled variable's feedback signal and the target variable signal, forming a negative feedback
system to stabilize the controlled variable at the target value. It is suitable for process control such as
flow control, pressure control, and temperature control. The basic control principle block diagram is
shown below.
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Figure 7-29 PID principle block diagram

Function code name Setting range Factory settings

P51.00 Closed-loop control selection 0~1 0

Closed loop operation control selection: O: invalid; 1: valid

Function code name Setting range Factory settings

P51.01 Closed-loop main setting mode 0~6

Closed-loop auxiliary setting
mode

P51.02 0~6

Closed-loop auxiliary setting

P51.03 :
operation

0~6

In a closed-loop system with feedback, if there are main and auxiliary given values, the main
given value can be an internal given value, analog value, or communication; the auxiliary given
value can be an analog value or an internal given value.

P51.01 closed loop control main reference mode selection is as follows:

0: Digital voltage internal reference (P51.07); 1: AO; 2: A1; 6: Modbus communication
reference

P51.02 closed-loop control auxiliary setting mode selection is as follows:

0: None; 1: AO; 2: Al; 6: Modbus communication setting

P51.03 closed-loop control setting main and auxiliary operation selections are as follows:

0: No operation; 1: Main + Auxiliary; 2: Main - Auxiliary; 5: Take the maximum value; 6: Take
the minimum value

The main and auxiliary calculation functions of the closed-loop reference are the same as those
of the open-loop reference. Please refer to P 50.01 for detailed description.

Note: The closed-loop control analog main reference, auxiliary reference, main feedback, and
auxiliary feedback cannot be set to the same channel.

Function code name Setting range Factory settings

Closed-loop main feedback
method
Closed-loop auxiliary feedback
method
Closed-loop auxiliary feedback
operation

P51.04 0~6

P51.05 0~6

P51.06 0~6

In a closed-loop system with feedback, the main feedback and auxiliary feedback can be analog
or pulse quantities.

The main and auxiliary calculation functions of process closed-loop feedback are the same as
those of process closed-loop reference and process open-loop reference. Please refer to P50.01 for
detailed description.

P51.04 closed-loop control main feedback mode selection is as follows:

0: None; 1: AO; 2: Al; 6: Modbus communication setting

P51.05 closed-loop control auxiliary feedback mode selection is as follows:
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0: None; 1: AO; 2: Al; 6: Modbus communication setting

P51.06 closed-loop control feedback is as follows:

0: No operation; 1: Main + Auxiliary; 2: Main - Auxiliary; 5: Take the maximum value; 6: Take
the minimum value

Note: The closed-loop control analog main reference, auxiliary reference, main feedback, and
auxiliary feedback cannot be set to the same channel.

Function code name Setting range Factory settings

P51.07 PID internal given value 0.00 ~ 10.00 0.70

Before determining the process closed-loop setpoint, you should first determine the current
control operation mode P51.00=1 (closed-loop control selection is valid).

When the current control operation mode is analog feedback process closed loop, if P50.01 is
set to 0, the closed loop reference is determined by P51.07.

Function code name Setting range Factory settings

P51.09 Proportional gain Kp 0.00~10.00 0.50

P51.10 Integral gain Ki 0.00~10.00 0.500

P51.11 Differential gain Kd 0.00~10.00 0.000

A larger Kp value results in a faster response, but too large a value can easily cause oscillation.
Kp cannot completely eliminate deviation; Ki can be used to eliminate residual deviation. A larger
Ki value results in a faster inverter response to deviation changes, but too large a value can easily
cause oscillation. If the system frequently experiences jumpy feedback, Kd is necessary. Kd can
quickly respond to changes in the deviation between system feedback and the reference. A larger Kd
value results in a faster response, but too large a value can easily cause oscillation.

Function code name Setting range Factory settings

P51.12 Points method selection 0~1 0

This function determines the specific operation mode during the process closed-loop regulation.

If the output of the process closed-loop regulation reaches the upper or lower frequency limit
(P70.00 or P70.01), there are two action options in the integral link.

0: When the frequency reaches the upper and lower limits, the integral adjustment stops.
The integral quantity remains unchanged. When the size trend between the given and feedback
quantities changes, the integral quantity will quickly follow the change of the trend.

1: When the frequency reaches the upper and lower limits, continue integral adjustment
The integral value responds to changes in the setpoint and feedback in real time, unless the internal
integral limit has been reached. When the trend between the setpoint and feedback changes, it takes
longer to offset the impact of continued integration before the integral value can follow the trend.

Function code name Setting range Factory settings

P51.13 Integral action upper limit (%) 0.0 ~6553.5 100.0
Closed loop input upper limit
(%)

Closed loop input lower limit
(%)

Closed loop output upper limit

P51. 14 0.0~ 6553.5 50.0

P51. 15

0.0~ 6553.5 0.0

P51. 16 0.0~ 6553.5

P51.14 to P51.16 set the limit value in the process closed-loop control. If the input exceeds the
upper limit P51.14, the upper limit value will be adjusted. If it is lower than the lower limit value, no
PID adjustment will be performed. Set the limit value in the process closed-loop control.
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Function code name Setting range Factory settings

P51.17 Sleep selection 0~1 0

P51. 18 Sleep frequency (Hz) 0.00~ 655.35

P51. 19 Sleep delay (s) 0.0~6553.5

P51.20 Arousal bias 0.00~655.35

P51. 21 Wake-up delay (s) 0.0~6553.5

Sleep parameters:

P51.17 Sleep selection: 0: Invalid; 1: Valid

When the sleep selection is valid, you can set P51.18 sleep frequency, P51.19 sleep delay,
P51.20 wake-up deviation and P51.21 wake-up delay.

Function code name Setting range Factory settings

P51.22 Given acceleration and 0.0 ~ 6553.5 0.0
deceleration time

P51.23 Closed-loop output filter time 0.0 0 0~ 65.353 0.010

When the closed-loop given suddenly changes, these two parameters can be adjusted to make
the given control within a certain response time, making the closed-loop process response more
stable in some environments.

Function code name Setting range Factory settings

P51.24 Minimum given amount (%) 0.00~10.00 0.00

Feedback amount
P51.25 corresponding to the minimum 0.00~10.00 0.00
given amount (%)

P51. 26 Maximum given amount (%) 0.00~10.00 10.00

Feedback value corresponding
P51.27 to the maximum given value 0.00~10.00 10.00

P51.24 to P51.27 define the relationship curve between the analog closed-loop reference and
the expected feedback. The set value is the percentage of the actual value of the reference and
feedback physical quantity relative to the reference value (10V or 20mA).
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Figure 7-30 Positive feedback regulation
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Figure 7-31 Negative feedback regulation

Function code name Setting range Factory settings

P51.28 Preset frequency (Hz) 0.00~ 655.35 22.00
Preset frequency holding time
(s)

After the closed-loop operation is started, the frequency first accelerates to the closed-loop
preset frequency P51.28 according to the acceleration time, and continues to run at this frequency
point for a period of time P51.29 before running according to the closed-loop characteristics. If the
closed-loop preset frequency function is not required, set the preset frequency and hold time to 0.

P51.29 0~ 65535 0

Function code name Setting range Factory settings

Positive and negative

characteristics 0~1 0

P51.30

Whether the comparison result between the feedback signal and the set value is inverted, 0:
- positive characteristic; 1: negative characteristic.

7.8 P6X Group Vector Control

7.8.1 P60 Speed Loop PID

Function code name Setting range Factory settings

P60.00 Speed loop-zero speed P 0.00~655.35 5.00

P60.01 Speed loop-zero speed Ti (ms) 0~65535 73

P60.03 Speed loop-low speed P 0.00~655.35

P60.04 Speed loop-low speed Ti(ms) 0~65535

P60.0 6 Speed ring-high speed P 0.00~655.35

P60. 07 Speed loop-high speed Ti(ms) 0~65535

P60. 09 Switching frequency f0(%) 0.0~6553.5

P60. 10 Switching frequency f1(%) 0.0~6553.5

For the PID adjustment of the speed loop, PO and 10 are used as the zero servo segment
adjustment parameters. The other three groups of parameters are divided into three groups by P60.12
(torque command filter) and P60.13 (speed loop hover P). P1 and I1 are used as low-speed segment
adjustment parameters, and P3 and I3 are used as high-speed segment adjustment parameters.

The P60 parameter group mainly adjusts the proportional gain and integral time of the speed
regulator.

Proportional gain P:

Please adjust according to the size of the mechanical inertia of the motor. For mechanical
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devices with large inertia, increase the P gain; for mechanical devices with small inertia, reduce the P
gain.

When the P gain is larger than the inertia, the control response can be accelerated, but the motor
may oscillate or overshoot. On the contrary, if the P gain is smaller than the inertia, the control
response becomes slower and the time for the speed to adjust to a stable value becomes longer.

Integration time I:

When set to 0, the integral is invalid (P is controlled independently). To make the deviation
between the speed command and the actual speed in the steady state zero, set the integral time I to a
non-zero value. When the I setting value is small, the system responds quickly, but if it is too small,
oscillation may occur; when the I setting value is large, the system responds slowly.

PID setting value at high and low speed:

When the motor speed is higher than switching frequency (P60.10), P60.06 and P60.07 take
effect, ensuring the system achieves optimal dynamic response without oscillation. When the motor
speed is below the switching frequency (P60.09), P60.03 and P60.04 take effect. Generally, to
achieve better dynamic response at low speeds, increase the proportional gain (P60.03) and decrease
the integral time (P60.04). When the speed is below the switching frequency (P60.10) but above the
switching frequency (P60.09), P60.03 to P60.07 take effect.
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Figure 7-32 Effect of proportional constant P on feedback tracking
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Figure 7-33 Effect of integral constant I on feedback tracking

Function code name Setting range Factory settings

P60.11 Speed loop period 0~50 0

The default value is 0 and is generally not modified. The larger the value, the slower the speed
loop execution cycle.

Function code name Setting range Factory settings

Torque command filtering
(ms)

P60.12 0~1000 1

Torque command filter time, generally not modified.
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Speed loop suspension P 0~655.35

Speed loop suspension Ti 0~65535

When configuring the SSI board, after turning on the hover function, the PI parameters at zero
speed.

7.8.2 P61 Group Current Loop PID

Function code name Setting range Factory settings

P61.00 Current loop Kp 0.0 0 ~655.35 0.30

P61.01 Current loop Ki 0.0 0 ~655.35 0.50

P61.02 Current loop bandwidth (Hz) 0.0 0 ~655.35 200.0

P61.03 Current loop selection 0~ 65535 4

P61.00 ~P61.01 are mainly used for PID adjustment of the current loop. Generally, no
adjustment is performed and the default values are used.

P61.02 is the current loop bandwidth. When the current fluctuation is large, the bandwidth can
be reduced accordingly.

P61.03 is the PI parameter selection for the current loop. The default value is 4, and the PI
parameters use the self-learning results. If it is set to 0, P61.00 ~P61.01 are used.

Function code name Setting range Factory settings

P62.00 Torque setting (%) 0.0 ~400.0 0.0

P62.01 Torque direction 0~1 0

P62.02 Torque increase time (s) 0.01 ~ 655.35

P62.03 Torque reduction time (s) 0.01 ~ 655.35

P62.00~P62.03 are the corresponding parameters in torque control mode. The torque direction
can be set by setting P62.01, 0 indicates the positive direction, and 1 indicates the reverse direction.
The torque acceleration and deceleration rates can be set by setting P62.02 and P 62.03.

Function code name Setting range Factory settings

P63.00 Compensation torque direction 0~1 0

P63.01 Compensation torque gain (%) 0~6553.5

P63.03 Pre-torque compensation (%) 0.0 ~ 6344.0

This group of parameters is mainly used in situations where fixed torque compensation is
required, such as when large static friction needs to be overcome or constant tension needs to be
maintained during low-speed operation.

7.9 P7X Group Enhanced Control

7.9.1 P70 Group Limitations & Protections

Function code name Setting range Factory settings

P70.00 Upper frequency limit (Hz) 0.0 0 ~6 55.35 50.00

P70.01 Frequency lower limit (Hz) 0.0 0 ~6 55.35 0.00

The maximum output frequency f max is the highest frequency that the inverter is allowed to
output.
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Fundamental frequency Fy refers to the output frequency corresponding to when the inverter
output voltage reaches the rated voltage.

The maximum output voltage Vmax refers to the output voltage of the inverter when it is
running at the basic operating frequency. When using a standard AC motor, it corresponds to the
rated voltage of the motor. Refer to the motor nameplate.

The upper frequency limit fy and the lower frequency limit f are the maximum and minimum
operating frequencies of the motor set by the user according to the requirements of the production
process.

fL fb H fmax

Figure 7-34 Schematic diagram of upper and lower frequency limits

Function code Setting range Factory settings

P70.02 ID given limit (%) 0.00~2.00 0.00

P70.03 ID limit gain 0~ 10000 0

P70.02 is the D-axis current setting limit value. When this value is exceeded, the system will
enter speed reduction control.
P70.03 is the ID limit gain, which determines the speed reduction amplitude.

Function code name Setting range Factory settings

P70.04 Output torque limit (%) 0~250 150

Acceleration overcurrent
P70.05 threshold (%) 0~200 160
Deceleration overvoltage

threshold (V)
P70.07 Overspeed protection factor (%) 0.00~ 655.35 120.00

P70.06 540~800 750

P70.04 to P70.06 set thresholds for the inverter's overcurrent and overvoltage. Typically, when
the set speed or motor load changes dramatically, the inverter's output current may exceed the
overcurrent protection point, causing an overcurrent fault. The current limit function allows the
inverter to control the instantaneous output to limit the rapidly changing output current to the
protection action value, effectively reducing the occurrence of overcurrent faults and ensuring
continuous and reliable system operation. When the current exceeds a certain value (P70.04), the
inverter enters the current limit state. During constant speed operation, current limiting ensures
stable load capacity without generating overcurrent faults. When the load decreases, the inverter
automatically exits the current limit state and resumes normal operation. This function is particularly
useful in situations where speed or load changes dramatically.

P70.07 sets the overspeed protection value. If the time exceeds the value set in P94.04, fault
No. 30 will be reported.

Function code name Setting range Factory settings

P70.08 Special function selection 0~65535 6

Bit0: Overcurrent frequency reduction: This function is enabled when this bit is set to 1. This

- 151 -



Shanghai Sigriner STEP Motor Co., Ltd.

function can be set using parameters P70.23 to P70.27.

Bitl: Overtemperature frequency reduction: This function is enabled when this bit is set to 1.

This function can be set using parameters P70.29 to P70.33.

Bit2: Over-temperature carrier frequency change function: This function is enabled when this
bit is set to 1. When the radiator temperature is higher than 80 degrees, the carrier frequency will
decrease by 1 kHz for every 2 degrees increase in temperature (minimum 2kHz).

Bit3: Light load carrier boost function

Bit4: Dwell deceleration overvoltage: Set to 1 to enable. Related parameter P70.06.

Bit5: Dwell acceleration overcurrent

Bit6: Undervoltage fault is not recorded: the function is enabled when this position is 1.

Bit10: Bus voltage compensation (emergency)

Bitl1: GVC energy saving mode: When this position is set to 1, the function is enabled and
only supports GVC mode.

Bit12: FOC angle compensation block

Bit 13: KEB function: This function is enabled when this bit is set to 1. When power is off, the
motor decelerates to generate power, compensating for the bus voltage and extending the triggering
time of the undervoltage alarm. Related parameters: P71.50 to P71.56.

Bit14: Start carrier frequency conversion function: Set to 1 to enable. Start carrier frequency
conversion.

Function code name Setting range Factory settings

P70.09 Maximum frequency 0 ~655.35 50.00

P70.09 is the maximum frequency. When the target frequency is given by analog input, the full
scale corresponds to the set value. When setting, please note that the maximum frequency = upper
limit frequency = rated frequency.

Function code name Setting range Factory settings

P70.10 PT signal channel 0~3 0
PT protection upper threshold
(degrees)

PT protection lower threshold
(degrees)

P70.13 PT protection action delay (s) 0.0~10.0

P70.10 selects the channel of PT signal (0: NC; 1: PT1000/PT100; 2: PTC high resistance; 3:
PTC low resistance).

The standard 10 board supports PT1000 and the high-resistance and low-resistance protection
logic of PTC. Optional IO board that supports PT100 can also support PT100.

Triggering conditions for fault No. 49 (PT detection fault): " PT value > P70.11 " or " PT value
<P70.12 " for 5 seconds (P70.13 is not used);

Conditions for clearing fault No. 49 (PT detection fault): 5 seconds after the fault occurs, "
P70.12 < PT value P70.11", the fault will be cleared.

P70.11 0.0~10 00.0

P70.12 0.0~10 00.0

Function code name Setting range Factory settings

P70.15 Overexcitation coefficient 0~ 150 0

P70.15 is the overexcitation coefficient. This function implements overvoltage suppression
during deceleration in GVC and VFVC modes. 0 indicates disabled. The "overexcitation" function
applies an additional voltage compensation at low frequencies to offset the resistance voltage drop,
ensuring constant magnetic flux and thus maintaining torque capacity at low speeds.

Function code name Setting range Factory settings

P70.18 Bus Voltage Low Threshold 0~1000 219
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The primary function of the low-voltage threshold of a low-voltage inverter is to detect whether
the DC bus voltage is too low and to trigger under-voltage protection when the voltage falls below
this set value. Its main purpose is to protect the power devices inside the inverter (such as IGBTs)
from potential damage caused by insufficient power supply. When the voltage drops below the
threshold, the inverter will immediately block the inverter’s pulse output and issue an alarm, which
is a key and necessary protection mechanism to ensure the safe operation of the equipment.

Function code name Setting range Factory settings

P70.19 Bus undervoltage threshold (V) 0~540 380

The default bus undervoltage threshold for a 400V-class inverter is 380V.

Function code name Setting range Factory settings

P70.20 Grid imbalance threshold (%) 10.0 ~200.0 20.0

Grid imbalance faults are determined based on grid voltage sampling, and thresholds can be set
based on on-site grid conditions.

Function code name Setting range Factory settings

P70.21 PWM detection delay (ms) 0~ 65535 800

After the inverter is running, if the output current is 0 and after the parameter PWM detection
delay, the inverter reports 51# fault (abnormal output current during operation).

Function code name Setting range Factory settings

Current limiting and frequency
reduction threshold (%)

P70.24 Current limiting Kp 0.00~65.535 0.001

P70.23 50~200 120

P70.25 Current limit Ki 0.000~6.5535 0.0001

P70.26 Current limit OutMin(%) 0.000~1.000 0.005

Current limiting recovery
threshold

P70.23~P70.27 are parameters related to overcurrent frequency reduction. Bit0 of P70.08

(special function enable) needs to be set to enable this function. When the current exceeds P70.23,
the frequency reduction function is enabled.

P70.27 0~ 65535 10

Function code name Setting range Factory settings

P70.28 Grid overvoltage threshold 0~530 530

Over-temperature frequency
reduction starting temperature
Overtemperature frequency

P70.29 0.0 ~100.0 91.0

P70.30 0.0 ~100.0

reduction recovery temperature
Overtemperature frequency
reduction slope
Frequency increase
overtemperature threshold
Overtemperature detection
interval

P70.31 0~ 65535

P 70.32 0.0 ~100.0

P 7033 0.00 ~ 655.35

When P70.08’s Bitl is 1, the over-temperature frequency reduction function is enabled,;

When the module temperature is higher than P70.32 (frequency increase over-temperature
threshold), the speed curve is paused and the frequency increase stops;

When the module temperature is higher than P70.29 (overtemperature frequency reduction start
temperature), the frequency will start to be reduced, and it will drop to the lower limit
frequency at most. The frequency reduction cycle is P70.33, and the frequency reduction
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amount each time is P70.31;
When the module temperature is lower than P70.30, the frequency reduction ends and the
normal speed is restored according to a quarter cycle of P70.33 with a step size of P70.31.

7.9.2 Special functions of Group P71

Function code name Setting range Factory settings

P71.00 Frequency hopping speed 1(Hz) 0.00 ~ 655.35 0.00

P71.01 Frequency hopping speed 2(Hz) 0.00 ~ 655.35 0.00

P71.02 Frequency hopping speed 3(Hz) 0.00 ~ 655.35 0.00

P71.03 Frequency hopping width (Hz) 0.00 ~ 655.35 0.00

In order to avoid mechanical resonance points, the inverter jump frequency range can be set.
When the inverter set frequency falls within the jump frequency, it will automatically adjust to the
jump frequency range for operation. The jump frequency range is from [frequency hopping speed -
0.5 X frequency hopping width, frequency hopping speed + 0.5 X frequency hopping width]. A
total of three frequency modulation ranges can be set.
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Figure 7-35 Upper and lower limits of jump frequency

Function code name Setting range Factory settings

P71.04 Pulse + level hold 0~1 0

P71.04 is a pulse + level hold function. When P71.04 = 0, the function is disabled; when P71.04
=1, the rising edge + level start function is enabled. For example, during the pulse phase, the
inverter receives a brief 24V start command from the controller to the start terminal. The inverter
detects the rising edge and begins operation. During the level phase, after the pulse signal, the
controller does not cancel the 24V command but instead maintains the output. The inverter will
continue to detect the signal and continue operation.

Function code name Setting range Factory settings

P71.05 Reverse prohibition 0~1 0

P71.06 Forward gnd reverse rotation 0.0~6553.5 01
interval (s)

P71.07 PWM modulation mode 0~3 1

For some production equipment, reverse rotation may cause damage to the equipment. This
function can be used to prohibit reverse rotation. P71.05 factory default is to allow reverse rotation.
Setting it to 1: prohibit reverse rotation.

When the motor's rotation direction is opposite to that required by the device, you can swap the
wiring of any two terminals on the inverter output side to make the forward rotation direction of the
device consistent with the forward rotation direction defined by the inverter.
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Set P71.06 to realize the waiting time when the inverter speed passes through zero when it
rotates from forward to reverse (or from reverse to forward).

LORIpTES P71.06
A < >

» (A

Figure 7-36 Forward and reverse dead zone time

P71.07 function selects PWM modulation mode. 0: 5-segment mode; 1: 7-segment mode; 2: <
30 % rpm 7 segments, > 30 % rpm 5 segments; 3: SPWM mode.

Function code name Setting range Factory settings

P71.14 PWM carrier frequency (kHz) 1.1 ~16.000 8.000

Carrier frequency adjustment: When the noise of the variable frequency motor is too loud, the
carrier frequency can be increased to make the noise lighter. The random PWM width can adjust the

carrier frequency range.
Note: The default carrier frequency is related to the inverter power. The greater the power, the
lower the default carrier frequency. If it exceeds the default value, please derate it.

Function code name Setting range Factory settings

P71.17 Lock load polarity selection 0 0~2

P71.18 Load speed limit 0~ 100

P71.19 Rising weighing value 0~ 65535

P71.20 Drop weighing value 0~ 65535

P71.17 selects the lock load polarity. This parameter is designed to prevent malicious bypassing
of the safety lock through short circuits and deception of the control system. The inverter alternates
the polarity of the monitoring signal, making it impossible for a short circuit to simulate a normal
signal in both polarities. The setting of this parameter is directly related to the operator's life safety.

When P71.17=0: closed; when P71.17=1: positive polarity limit is turned on; when P71.17=2:
negative polarity limit is turned on.

It may be used in the lifting industry. After the function is turned on, it is limited according to P
71.18 (load speed upper limit).

P71.18 is the upper limit of the load speed. The setting of this function limits the upper limit of
the speed according to the lock status.

P71.19 is the rising weighing value, which is the record of the self-learning rising weighing
value of the lifting equipment.

P71.20 is the descending weighing value, which is the record of the self-learning descending
weighing value of the lifting equipment.

Function code name Setting range Factory settings

P71.22 Zero speed threshold (Hz) 0.00~10.00 0.20

P71.22 sets the zero speed threshold, with a default value of 0.2Hz. If the actual operating
frequency is lower than the set value, it is considered zero speed.
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Function code

name

Setting range

Factory settings

P71.21

Dead zone compensation
selection

0~2

2

P71.23

Forward dead zone
compensation (%)

0~ 65535

90

P71.24

Dead zone threshold coefficient
(%)

0.0~2.0

P71.21 supports three dead zone compensation methods, and the default compensation method

is generally used.

P71.23 compensates for the forward upper and lower bridge arm opening and closing
conversion dead zone time, the default value is 90%.

Function code

name

Setting range

Factory settings

P71.29

PWM modulation selection

0~15

1

PWM modulation mode:

0: Underflow update

1: Update both overflow and underflow

Function code

name

Setting range

Factory settings

P71.30

Vector control compensation
selection

0~ 65535

P71.31

Inertia compensation coefficient
(%)

0.0 ~ 6553.5

P71.32

Inertia compensation filter time
(ms)

0~1000

P71.30 ~ P71.32 are used to compensate for the acceleration and deceleration performance of

- large inertia systems.

Function code

name

Setting range

Factory settings

P71.33

UPDOWN step size

0.00 ~20.00

1.0

UPDOWN terminal function is enabled.

Function code

name

Setting range

Factory settings

P71.37

Droop control gain

0~100.0

0

P7138

Droop control filtering

0~2.00

P71.37 is the Droop control gain, which affects the droop amplitude of the load frequency.
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Figure 7-37 Relationship between droop control output power and output frequency

P71.38 is the droop control filter, the droop control filter time, which affects the control dynamic
response.

Function code name Setting range Factory settings

0

P71. 40 Input shaping type 0~2

P71. 41 Oscillation frequency 0.00 ~ 600.00 0.3

P71.42 Damping coefticient 0.00 ~2.00

P71.40 ~P71.42 are anti-sway control algorithm parameters, which are mainly used in
situations where anti-sway is required, such as stackers.

Function code name Setting range Factory settings

P71.43 Automatic self-learning mode 0~10 0

P71.43 is the automatic self-learning mode. In some special occasions (absolutely optimal
parameters are required for each startup), if self-learning is required every time power is turned on,
the corresponding self-learning mode can be set.

Function code name Setting range Factory settings

P71. 45 Output turn-off delay (s) 0.00 ~ 655.35 0.3

After the brake is applied, the PWM output is closed with a time delay.

Function code name Setting range Factory settings

Power failure detection 380~550 420

P71.49 threshold (V)
P71.50 KEB bus target voltage (V) 380~550 480

P71.49 is usually set to 420. If a fault occurs during the KEB process, this value can be
appropriately increased by referring to the bus voltage of the inverter.

P71.50 should be greater than P71.49 (power failure detection threshold) and less than the
inverter bus voltage during normal power supply. You can refer to the inverter bus voltage to

increase this value appropriately.
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Function code name Setting range Factory settings

P71.51 KEB ratio Kp (%) 0 ~10000 100

P71.52 KEB integral Ki (%) 0~10000 100

KEB deceleration upper limit
(s)
P71.54 KEB acceleration limit (s) 0.00 ~100.00 10.00

P71.55 KEB deceleration initial value 0.00 ~100.00 200

(s)

Please set the above parameters according to the default factory values and generally do not
need to be changed.

Kp in the KEB process. If the value is too small, the KEB time will be too short. If it is too
large, it will cause an overvoltage fault on the busbar.

Ki during the KEB process. If the value is too small, the KEB time will be too short, and if it is
too large, it will cause an overvoltage fault on the busbar.

P71.53 0.00 ~100.00 0.50

Function code name Setting range Factory settings

P71.58 Fan control method 0~4 0

0: The inverter is running and the fan is running; the inverter is stopped and the fan stops after a
delay of 1 minute;

1: The inverter is running and the fan is running; the inverter is stopped and the fan stops after a
delay of 5 minutes;

2: When the inverter is running, the fan is running; when the inverter is stopped, the fan stops
after a delay of 30 minutes;

3: Fan operation condition: if the radiator temperature is >40 degrees, the fan will start; if it is
<35 degrees, the fan will stop after a delay of 1 second.

4: After the inverter is powered on, the fan keeps running.

Function code name Setting range Factory settings

P71.61 Frequency decimal places 1~2 2

This parameter can be used to select the frequency accuracy. For high-speed motors, 1 decimal
point can be selected.

Function code name Setting range Factory settings

P71.62 Function switch 0~ 65535 1029

Special function switch, generally used by debuggers

Bit0: Block Emulator

Bitl: RS485 virtual oscilloscope control function of RJ45 port

Bit2: RS485 virtual oscilloscope control function of RJ45 port

Bit3: USB port virtual oscilloscope control function

Bit4: USB port virtual oscilloscope only monitoring function

Bit5: GVC mode displays encoder feedback speed

Bit7: PN card function to enable the application macro parameter selection

Bit8: Output voltage uses reconstruction calculation (otherwise uses sampling calculation)

Bit9: Enable the STO board base blocking function (to avoid malfunction when there is no STO
board)

Bit10: Enable the base blocking function of bitl of word0 in PN function

Bitl11: SVC forward pre-torque compensation (with counterweight lifting application)

Bit12: SVC reverse pre-torque compensation (with counterweight lifting application)

Bit13: SVC pre-torque compensation exit mechanism (spare)

Bitl4: ZHIYUAN special terminal switching mode function
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Function code name Setting range Factory settings

P71.63 Phase lock function enabled 0~1

System bypass angle error
(degrees)

P71.65 System bypass voltage error (V) 1~100

P71.64 0.01~360.00

When the power frequency conversion switching function is enabled, P71.63 needs to be set to
turn on the function and detect the phase lock state;

P71.64 sets the phase lock completion angle error value;

P71.65 sets the phase lock completion voltage error value.

Function code name Setting range Factory settings

P71.66 Fan control duty cycle (%) 0~ 65535 100

This parameter is mainly applicable to speed-controlled fans with power levels of 22KW and
above.

Function code name Setting range Factory settings

P71.70 Deceleration 1(1;2;&21 coefficient 0~ 200 100

Relative to P71.31 is used to adjust the inertia compensation size in the deceleration stage.

7.1 0 P 8X Group Communication Control

7.10.1 P80 Group Communication Method

Function code name Setting range Factory settings

P80.00 Commumcatl_on method 04 )
selection

Select the communication method currently used by the inverter:
0: Undefined function

1: DP (spare)

2: Modbus

3: C AN (spare)

4: SSI

7.10.2 P81 Group Modbus Communication Parameters

Function code name Setting range Factory settings

Communication baud rate

P81.00 :
selection

P81.01 Data format

P81.02 Transmission mode selection

This device supports the internationally accepted Modbus protocol and RTU format. See the
appendix for details.

P81.00 determines the communication baud rate, which supports from 1200 to 115200bps.

0: 1200bps
1: 2400bps
2: 4800bps
3: 9600bps
4: 19200bps
5: 38400bps
6: 57600bps
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7: 115200bps

P 81.01 sets the communication format and parity check.

0: 1-8-1 format, no parity check.

1:
2:

1-8-1 format, even parity.
1-8-1 format, odd parity.

3: 1-8-2 format, no parity check
P81.02 sets the transmission mode: 0: ASCII; 1: RTU

Function code

name

Setting range

Factory settings

P81.04

Local address

1~247

P81.05

address enable

Communication external

0~1

P81.06

address

Given frequency external

0 ~65535

P81.04 sets the local address, 0 is the broadcast address, available addresses are 1 to 247, and
248 to 255 are reserved.
P81.05 is the communication external address enable. When P81.05=0: closed; when P81.05=1:
open the communication address external mapping function.
P81.06 is the external address of the given frequency, that is, the external communication
address corresponding to the target frequency.

Function code

name

Setting range

Factory settings

P81.07

selection

Communication address format

0~1

1

P81.08

value

Given frequency reference

0~ 40000

Select the communication address format, 0: hexadecimal; 1: decimal.
P81.08 is the reference value of the given frequency. If the value is less than 1000, the actual given

0

value will be used. If it is greater than 1000, the target frequency is the communication value minus

the reference value.

Function code

name

Setting range

Factory
settings

Parameter
Description

P81.09

Status word 1
corresponding address

0~ 65000

0

Valid after P81.05
is turned on

P81. 10

Status word 1 function
selection

0~31

0

Valid after P81.05
is turned on

P81.11

Status word 2
corresponding address

0~ 65000

Valid after P81.05
is turned on

P81.12

Status word 2 function
selection

0~31

Valid after P81.05
is turned on

P81.13

Status word 3
corresponding address

0~ 65000

Valid after P81.05
is turned on

P81. 14

Status word 3 function
selection

0~31

Valid after P81.05
is turned on

P81.15

Status word 4
corresponding address

0~ 65000

Valid after P81.05
is turned on

P81. 16

Status word 4 function
selection

0~31

Valid after P81.05
is turned on

P81.17

Status word 5
corresponding address

0~ 65000

Valid after P81.05
is turned on

P81.18

Status word 5 function
selection

0~31

Valid after P81.05
is turned on

P81.19

Status word 6
corresponding address

0~ 65000

Valid after P81.05
is turned on

P81.20

Status word 6 function

0~31
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Parameter
Description

selection

is turned on

Status word 7
corresponding address

0~ 65000

Valid after P81.05
is turned on

Status word 7 function
selection

0~31

Valid after P81.05
is turned on

Status word 8
corresponding address

0~ 65000

Valid after P81.05
is turned on

Status word 8 function
selection

7.1 0 .3 P82 Group Profinet

Function code name

0~31

Setting range

Valid after P81.05
is turned on

Factory settings

P82.02 Custom status word 1

0~45

16

P82.03 Custom status word 2

0~45

13

P82.04 Custom status word 3

0~45

10

P82.05

Custom status word 4

P82.02~ P82.05 set custom status:
0: Running state 1

1: Running state 2

2: Detection status

10: Output torque

13: Target frequency setting

14: Current operating frequency
15: Feedback speed (Hz)

16: Feedback speed (rpm)

18: Output voltage effective value
19: Output current effective value
22: Total output power

23: Bus voltage

29: Output terminal status

31: Input terminal status

34: Analog input AIO

35: Analog input All

37: Output DAO

38: Output DAI

40: Most recent fault number

43: Radiator temperature

Function code name

0~45

Setting range

18

Factory settings

PN communication function

P82.06

enabled

0 ~65535

0

P82.06 is the PN communication function enable. When the ones digit of this parameter is valid, the
PN torque limit function is turned on; when the tens digit is valid, the PN gives the target speed.
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7.1 1 P 9X group fault and display parameter group

7.11.1 P90 Group (Reserved Parameter Group)

7.1 1.2 P91 LCD Display

Function code

name

Setting range

Factory settings

P91.00

UO01 display data

0~ 63

P91.01

U02 display data

0~ 63

P91.02

U03 display data

0~ 63

P91.03

U04 display data

0~ 63

P91.04

UO05 display data

0~ 63

P91.05

V06 display data

0~ 63

P91.06

U07 display data

0~ 63

P91.07

U08 display data

0~ 63

A total of 8 LCD display parameters are set. The following is the display parameter table.

Function
settings

Meaning

Function
settings

meaning

No definition

1

Target speed (Hz)

Given speed (Hz)

Feedback speed (Hz)

Given speed (rpm)

Feedback speed (rpm)

Bus voltage (V)

Output voltage (V)

Output current (A)

Output power (kW)

Output torque (%)

Input terminal status

Output terminal status

Analog input AO

Analog input A1l

Capacitor discharge reference(s) (for
internal use)

Capacitor discharge time (s) (for internal
use)

Target torque (%)

Radiator temperature (° C)

Cumulative power-on time (h)

Cumulative running time (h)

Remaining power-on time (days)

Inverter operating status

Grid imbalance (%)

Weighing compensation amount (%)

Speed deviation rpm

Rectifier bridge temperature ( C )

A and B phase count value

CD corresponding pulse number

B phase counting when Z signal

A and B phase are disturbed
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Function Function

. Meaning . meaning
settings settings

32 Encoder sin center point 33 Encoder cos center point

34 Encoder C phase center point 35 Encoder D phase center point

36 Reserve 37 Grid voltage

Maximum busbar value during operation
(spare)

40 Analog output MO 41 Analog output M1 (spare)

38 39 SPI communication exception count

42 Weighing (%) (internal use) 43 10 board type (for internal use)

Wave-by-wave current limiting times (for 45 U phase AD sampling value (for
internal use) internal use)

V phase AD sampling value (for internal 47 W phase AD sampling value (for
use) internal use)

44

46

48 Cia 402 status (internal use) 49 Cia 402 jump instruction (internal use)

50 Object dictionary Ail (for internal use) 51 Object dictionary Ai2 (for internal use

52 Braking status (for internal use) 53 Braking voltage (V) (for internal use)

57 PID given value 58 PID feedback value

63 Encoder speed (Hz) (for internal use)

7.11.4 Group P93 Operation Record Parameters

Function code name Parameter range Factory settings

P93.00 Cumulative power-on time (h) 0.000~65.535 0.000

P93.01 Cumulative running time (h) 0.000~65.535

P93.02 Set total power-on time (days) 0~30000

P93.03 Remaining power-on time (days) 0~30000

Radiator maximum temperature

P93.04 0.000~6553.5

The inverter can automatically record the following information: the cumulative power-on time
of the machine, the cumulative running time of the machine, and the maximum temperature record
of the radiator.

Function code name Setting range Factory settings

P93.05 Cumulative output power (kWh) 0.0~ 6553.5 0.0

The inverter starts running after power is applied, and the cumulative power output per unit
time is expressed in kWh.

Function code name Setting range Factory settings

P93.06 Inverter output power (MWh) 0~65535 0

The inverter starts running after power-on, and the cumulative power output per unit time is
expressed in MWh.
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Function code

name

Setting range

Factory settings

P93.07

Cumulative fan operation time

(h)

Inverter fan running time, unit is h.

Function code

name

0~65535

Setting range

0

Factory settings

P93 .08

Record the maximum current
(A)

/

0

P93 .09

Record the maximum power
(kW)

/

0

The inverter records the maximum current in A and the maximum power in kW.

7.11.5 P94 Group Troubleshooting

Function code

name

Setting range

Factory settings

P94.00

Minor fault handling

0~3

P94.01

Fault automatic reset time (s)

0.0~ 65535.5

P94.02

Number of automatic fault
resets

P94.00 sets the fault handling method:
0: When a minor fault occurs, the fault relay will not be output;

1: When a minor fault occurs, the fault relay is output;

0~ 65535

2: When 52# PTC fault occurs, output fault relay and shut down, and the fault does not reset

automatically;

3: Both 1 and 2 are valid.

enabled. Automatic reset failure may cause dang

Function code

name

P94.01 sets the automatic reset time, the default is 10 seconds.
P94.02 sets the number of automatic resets within 30 minutes. By default, automatic reset is not
erous system operation. Please use with caution.

Setting range

Factory settings

P94.03

Radiator overheating time (s)

0:00~18.00

0.50

P94.04

Overspeed protection time (s)

0.00~180.00

1.00

P94.05

Bus voltage fluctuation
threshold (V)

30~150

150

P94.03 sets the protection time of radiator overheat protection (fault No. 3). When the radiator

temperature exceeds 80 degrees, continue for the P94.03 time and then protect.

P94.04 sets the confirmation time of overspeed protection (fault No. 30);

P94.05 sets the bus voltage fluctuation threshold (fault No. 29) for determining voltage drop.
When the input voltage fluctuation exceeds the P94.05 value, protection is provided. This value can
be increased in areas with unstable power grids.

Function code

name

Setting range

Factory settings

P94.08

Output phase loss
confirmation(s)

0.000 ~ 65.535

2.000

P94.09

Fault masking function

0~ 65535

0

P94.10

CD phase wrong wire threshold

9~ 65535

P94.11

ABZ protection threshold (%)

1~100

The input phase loss confirmation time set by P94.08 is only detected during normal operation
or encoder dynamic self-learning. When the phase current is continuously greater than the time set
by P94.08, protection is provided.

P94.09 fault shielding function, Bit0 is set to 1 to block grid voltage fault, Bitl is set to 1 to
block bus undervoltage fault, Bit2 is set to 1 to block fan fault detection.
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P94.10 sets the CD phase error judgment threshold:

(D For SinCos encoder, the difference between the AB signal and the CD signal exceeds
94.10 and lasts for 500ms;

(@ The difference between the Endate absolute position and the AB signal position exceeds
94.10 protection.

P94.11 is the ABZ protection threshold for incremental encoders:

When P10.00=3, the feedback speed is less than 1% and the speed error is large, protection will
be activated after 400ms.

Function code name Setting range Factory settings

P94.12 IGBT protection count 1~65535 20

Set the number of times the inverter output current exceeds the IGBT protection current
threshold (Fault 21).

Function code name Setting range Factory settings

P94.13 1 2t protection selection 0~3 0

I 2t protection options:

0 : I %t protection is effective ;

1: The protection fault is only 45# or 46# (It instantaneous value overcurrent or 1%t effective
value overcurrent), suitable for frequent start and stop applications;

2: The protection fault is only 21# or 27# (abc overcurrent (three-phase instantaneous value) or
output overcurrent (effective value), suitable for continuous overload applications;

3: I 2t not protected.

Function code name Setting range Factory settings

Analog A0 disconnection value
(%)
Analog A1 disconnection value
(%)
Analog A0 /A1 input signal disconnection detection value, expressed as a percentage relative to
10V. If the analog A0 /A1 input voltage is less than 10V multiplied by the value of P94.14, the
analog input is considered disconnected.

P94.14 0.0~100.0 50.0

P94.15 0.0~100.0 50.0

Default value of 0 means that the fault detection is disabled. If a non-zero value is set, speed
deviation detection is enabled.

Function code name Setting range Factory settings

P94.16 Analog exception handling 0~1 0

If the inverter reports an analog input abnormality fault, parameter P94.16 sets how the inverter
operates.

0: Disable protection;

1: Turn on protection;

Function code name Setting range Factory settings

P94.17 Speed deviation 0.00~ 655.35 0.00

Suitable for situations where speed deviation needs to be quickly identified.

Function code name Setting range Factory settings

P94.18 Communication protection 0~1 1

P94.19 Commumcatl_on d.1sconnect10n 0.000~65.535
protection time (s)
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P94.18 Communication protection: 0: Disable protection; 1: Enable protection.
If normal communication is interrupted for P94.19 time, fault No. 43 (communication fault)
will be reported.

Function code name Setting range Factory settings

P94.20 Ground protection times (times) 0~ 60000 20

P94.20 is used to set the number of confirmations for fault No. 32 (ground protection).

Function code name Setting range Factory settings

P94.21 Fault action selection 1 0~ 12221

P94.22 Fault action selection 2 0~ 2222

P94.23 Fault action selection 3 0~22122

P94.24 Fault action selection 4 0~ 2222

The units, tens, hundreds, thousands, and ten thousand digits of P94.21 represent faults 3, 4, 7,
9, and 10, respectively.

The units, tens, hundreds, thousands, and ten thousand digits of P94.22 represent faults 11, 29,
31, 32, and 34, respectively.

The units, tens, hundreds, thousands, and ten thousand digits of P94.23 represent faults 39, 43,
44, 47, and no function, respectively.

The units, tens, hundreds, and thousand digits of P94.24 represent faults 49, no function, 51,
and no function, respectively.

0: Coast to a stop when a fault occurs.

1: Stop in parking mode when a fault occurs. (Press P13.00 (dynamic braking selection) to
stop.)

2: Continue running when a fault occurs.

Example:

(1) If you want the No. 3 fault to stop the machine and coast to stop, set P94.21 to 0.

(2) If you want the No. 3 fault to stop the machine according to the setting of P13.00, set
P94.21 to 1.

(3) If you want the No. 3 fault to continue running when the fault occurs, set P94.21 to 2.
(4) If you want the No. 4 fault to stop the machine and coast to stop, set P94.21 to 0.

(5) If you want the No. 7 fault to continue running when the fault occurs, set P94.21 to 2.

7.11.6 P95 Group Version

Function code name Setting range Factory settings
P95.00 Inverter hardware version 580.04
P95.01 Inverter software version 100.01

Function code name Setting range Factory settings

P95.02 Version number 6.07

P95.03 Driver board software version 2.0

Group P95 mainly displays the software and hardware version parameters of the inverter, which
are generally set directly by the manufacturer.
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7.11.7 Group P96 Inverter Information

Function code name Setting range Factory settings

P96.00 Inverter rated power (kW) 0.0~999.9

P96.01 Inverter rated current (A) 0.0~999.9

P96.02 Inverter light load current (A) 0.0~999.9

P96.03 Inverter rated voltage (V) 0~460

P96.04 Inverter power factor (%) 0~99

P96.05 Current sensor current (A) 0~9999

P96.06 IGBT module (A) 0~9999

P96.07 Braking IGBT(A) 0~9999

Three-phase current balance
P96.08 coefficient (%)

P 96.09 Heavy load current (480V) (A) According to power

0.800 ~ 1.200

P 96.10 Light load current (480V) (A) According to power

Group P96 mainly displays the fixed parameters of the inverter, which are usually set directly
by the manufacturer.

P96.00~P96.04 factory initial setting;

P96.05~P96.08 are the parameter settings of the inverter itself, which are determined by the
hardware and have read-only properties.

P96.09~P96.10 are the current derating under 480V input voltage conditions.

Function code name Setting range Factory settings

P96.20 Inverter model 0~2 0

Setting 0 means light load (standard), 1 means heavy load (standard), and 2 means light load
(ES) .
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Chapter 8 Troubleshooting

This chapter provides detailed information on inverter faults, including fault codes, content,
causes, and countermeasures. It also provides an analysis flow for various fault phenomena during

motor commissioning and operation.
@ 15 [

© Maintenance operations should be performed 10 minutes after

disconnecting the input power supply. At this time, the charging

indicator light is completely off or the DC bus voltage is below
24VDC.

Otherwise there is a risk of electric shock.

Never modify the inverter by yourself.

Otherwise there is a risk of electric shock or personal injury.
Please have professional electrical engineers perform maintenance
operations. It is strictly forbidden to leave wire ends or metal
objects inside the inverter.

Otherwise there is a risk of fire.

A

© Do not change the wiring or disconnect the terminals while the power

is on.

Otherwise there is a risk of electric shock.

8.1 Protection and inspection functions

The fault causes and countermeasures corresponding to the inverter fault codes are shown in Table

8.1 Fault Table.
Table 8.1 Fault table

Fault

. Possible causes right policy
display

Check the grid power supply; check
DC terminal voltage is whether the high inertia load has no
too high energy consumption and the rapid stop is
Module caused by braking.
overcurrent There is a short circuit Ch.e<.:k whether the_mot.or and output
protection on the periphery wiring are ghort—cm:ulted or short-
circuited to the ground

Output phase imbalance Check whether the motor and output
or phase loss wiring are loose
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Possible causes

right policy

Encoder failure

Check whether the encoder is damaged or

the wiring is correct.

The hardware is in poor

contact or damaged

Ask professional technicians to perform
maintenance

The internal connectors
of the inverter are loose

Ask professional technicians to perform
maintenance

problem with the cooling

The power circuit
components are
overheating due to a

fan or cooling system.

Check the cooling fan. Check for proper
cooling fan power and for any
obstructions.

Warning: The inverter operation must be started only after the cause of

the fault is cleared to avoid damage to the IGBT.

Rectifier
bridge
overheating

Environment and
cooling system issues

Immediately check whether the inverter
cooling fan is operating normally; ensure
proper ventilation.

Long-term overload
operation

Check whether the motor and mechanical

load are too heavy, and avoid running the

inverter in an overloaded state for a long
time.

Power supply and
internal faults

Please have a professional technician
perform maintenance.

Radiator
overheating

Ambient temperature is
too high

Lower the ambient temperature and
enhance ventilation and heat dissipation.
Keep the ambient temperature below 40°

or check the capacity of the inverter based
on this performance

The cooling fan is
damaged or foreign
matter has entered the
cooling system

Check whether the fan power cord is
properly connected, or replace the fan with
the same model and remove foreign
objects.

Cooling fan abnormality

Check the cooling fan. Check for proper
cooling fan power and for any
obstructions.

Temperature detection
circuit failure

Ask professional technicians to perform
maintenance

Speed
deviation

Acceleration time is too
short

Extend the acceleration time

Too much load

Check whether the mechanical
transmission mechanism is smooth and
whether the load is within the rated
capacity of the motor.

Current limit too low

Appropriately increase the current limit
value within the allowable range

Motor parameter settings
are inaccurate

After inputting the rated parameters of the
motor, the motor is self-learned.

(During
acceleration
operation)
Busbar
overvoltage
protection

Abnormal input power
voltage

Check the input power

Restart quickly while the
motor is rotating at high
speed

Restart the motor after it stops

(During

deceleration

The load moment of

inertia is too large
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Fault

. Possible causes
display

right policy

operation) Deceleration time is too
Busbar short

Extend the deceleration time

overvoltage

. The braking resistor is
protection

too large or not
connected.

Connect a suitable braking resistor

(Constant Input power abnormality

Check the input power

speed
operation)
Busbar

The load moment of
inertia is too large

Use appropriate dynamic braking
components

The braking resistor is
too large or not
connected.

overvoltage
protection

Connect a suitable braking resistor

The power supply
voltage is lower than the
minimum operating
voltage of the device

Check the input power

A momentary power
outage occurs

The input power voltage
Bus fluctuates too much

Check the input power supply, wait until
the input voltage is normal, reset and
restart

undervoltage The power supply

terminal is loose

Check input wiring

Internal switching power
supply abnormality

Ask professional technicians to perform
maintenance

There are loads with
large starting current in
the same power supply

system

Change the power supply system to meet
the specified value

The inverter output side
wiring is abnormal,
missing or broken.

Output terminal is loose

Check the inverter output side wiring
according to the operating procedures to
eliminate missed connections and broken

wires.

The motor power is too

small, less than 1/20 of

the maximum applicable

motor capacity of the
inverter

Output
phase loss

Adjust the inverter capacity or motor
capacity

Check whether the motor wiring is intact

Output three-phase
unbalance

Turn off the power to check whether the
characteristics of the inverter output side
and DC side terminals are consistent

Power/Supply Failure

Use a multimeter to measure the voltage at
the encoder's power terminals and ensure
it is within the specified range (e.g., 5V
+5%).

Signal Connection and

Encoder Circuit Fault

malfunction

Check whether the shield of the encoder
cable is reliably grounded at the inverter
end. Whenever possible, lay the signal
cables separately from the input/output
power cables of the inverter and maintain
sufficient distance.

Encoder Itself Issues
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Fault
display

Possible causes

right policy

inability to generate or output correct
signals.

Bus Low
Voltage
Fault

Bus voltage is lower
than P70.18

Check the bus voltage and adjust the
threshold according to the actual working
conditions, usually no changes are made.

Overspeed
in the same
direction
(within the
maximum
speed
allowed)

Encoder parameter
settings are incorrect or
interfered with

Check the encoder circuit

The forward load is too
large or the load
suddenly changes.

Check external causes of load mutation

Reverse
speed
(within the
maximum
speed
allowed)

Encoder parameter
settings are incorrect or
interfered with

Check the encoder circuit

The reverse load is too
large or the load
suddenly changes

Check external causes of load mutation

abc
overcurrent
(three-phase
instantaneou
s value)

The motor is short-
circuited to ground on
one side

Check the motor and output line circuit

Encoder failure

Check whether the encoder is damaged or
the wiring is correct.

Driver board detection
circuit error

Replace the driver board

Fan
Detection
Fault

Fan is operating
normally

This fault detection can be temporarily
disabled if necessary.

Fan cannot operate

Contact the technician to replace the fan

Encoder not
trained

Encoder not trained

If open-loop operation is required, please
power cycle the device; for closed-loop
operation, please re-learn the encoder.

Output
overcurrent
(effective
value)

Too much time running
in overload state, the
greater the load, the

shorter the time

Stop running for a while. If it appears
again after running, check whether the
load is within the allowable range.

Motor stall

Check the motor or brake

Motor coil short circuit

Check the motor

Output short circuit

Check wiring or motor

Abnormal
busbar
fluctuation

Abnormal input voltage

Input voltage phase loss

-172 -

Check the grid voltage




STEP

Fault
display

EP Series Intelligent Flexible Inverter Instructions

Possible causes

right policy

The input side terminal
is loose

Check the input terminal wiring

Rectifier module
damaged

Check whether the rectifier module is
damaged

Overspeed
protection
(exceeding
the
maximum
speed
protection
limit)

Encoder parameter
settings are incorrect or
interfered with

Check the encoder circuit

Load mutation

Check external causes of load mutation

Overspeed protection
parameter setting error

Check parameters

Motor I 2T
overcurrent

Low grid voltage

Check the input power

Load mutation during
operation

Reduce the frequency and amplitude of
load mutations

The motor parameter
settings are abnormal.

Correctly set motor parameters

Encoder parameter
settings are incorrect or
interfered with

Check the encoder circuit

Grounding
protection

Wiring error

Refer to the user manual for instructions
and correct incorrect wiring

Motor abnormality

Before replacing the motor, an insulation
test to ground is required.

The ground leakage
current on the inverter
output side is too large

Ask professional technicians to perform
maintenance

External
fault

There is an external
input fault signal

Check the external fault cause

PT detection
failure

PT detection signal
exceeds the set threshold

Check whether the motor temperature is
too high or the PT sensor is abnormal.

Motor fan
malfunction

Motor cooling fan failure

Check whether the wiring of the motor
cooling fan is correct and determine

whether the motor cooling fan is damaged.

Current
sensor
failure

Driver board hardware
failure

Ask professional technicians to perform
maintenance

Brake short
circuit fault

Internal structural
defects in the resistor
(such as poorly welded
resistor wires or cracks
in the insulation),
environmental humidity
or dust leading to
insulation degradation,
brake unit failure or DC
bus overvoltage, as well
as incorrect wiring
during installation, can
all cause short circuits.

This fault generally occurs in inverters
below 30kW.
1. Check if the braking resistor is short-
circuited.
2. For some programs that have functions
but no braking unit, check if the input
voltage is too high.

The
instantaneou
s current
value is too

large

Alarm when the
instantaneous value of
three-phase current is too
large when Ia, Ib, and Ic

are not running
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Fault
display

Possible causes

right policy

Brake IGBT
short-circuit
protection

braking resistor is short-
circuited.

Ask professional technicians to perform
maintenance

Communicat
ion failure

Communication
disconnection
No communication data
was received within a
fixed time

Check the communication signal line

Driver board
communicati
on failure

the main control board
and the driver board is
abnormal

Check whether the driver board cable is
connected properly

1%t
instantaneou
s value
overcurrent

IGBT overheating

Ask professional technicians to perform
maintenance

Analog input
abnormality

Analog input signal
disconnected
Analog input signal
abnormality

1. Modify relevant parameters
2. Check the analog input signal

Power ID
failure

Driver board program
abnormality

Check whether the driver board is
updating the program normally or whether
the driver board chip is working properly

Wave- by-
wave current
limiting fault

Abnormal load
Drive control
abnormality

Check whether the load or motor control is
abnormal

Abnormal
output
current
during

operation

Improper parameter
settings
The line from the
inverter to the motor is
broken
Inverter hardware failure

Check parameter P70.21
Check the connection cables
Ask professional technicians to perform
maintenance

Grid
imbalance
fault

Abnormal grid voltage
The driver board
sampling circuit is
abnormal

The grid voltage imbalance is too large
Circuit sampling abnormality

Grid phase
sequence
fault

Input wiring abnormality

Adjust the input wiring sequence

Grid
undervoltage
fault

Grid voltage is lower
than 300V

Grid voltage is too low
Driver board communication abnormality

Grid
overvoltage
fault

The grid voltage is
higher than 540V

Grid voltage is too high
Driver board communication abnormality

Profinet
communicati
on failure

Communication
disconnected

No communication data
received within the fixed
time

Check the communication signal line

Hardware
version
mismatch

Hardware version
mismatch
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8.2 Troubleshooting Process

When the system is started, the inverter and motor may not operate according to the settings due to
errors in parameter settings and wiring. In this case, please refer to the fault diagnosis process
described in this section for analysis and treatment.

[ Abnormal motor operation ]
B When there is a run command on the control terminal, the motor does not rotate:
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B The motor runs but there is no speed change:
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Chapter 9 Care and Maintenance

This chapter gives general information on care and maintenance.

O rwr

Maintenance operations should be performed 10 minutes after

disconnecting the input power supply. At this time, the charging
indicator light is completely off or the DC bus voltage is below
24VDC.

Otherwise there is a risk of electric shock

Never modify the inverter by yourself

Otherwise there is a risk of electric shock or personal injury

© Please have professional electrical engineers perform maintenance

operations. It is strictly forbidden to leave wire ends or metal
objects inside the inverter.

Otherwise there is a risk of fire.

© Do not change or disconnect the wiring terminals while the power is

on.
Otherwise there is a risk of electric shock.

9.1 Warranty Period

The company will provide warranty service if the inverter (main body) has the following
situations:

Under normal use, if a malfunction or damage occurs, the manufacturer is responsible for the
warranty within the warranty period (18 months from the date of shipment); reasonable repair fees
will be charged if the warranty period is exceeded.

However, if the failure is caused by the following reasons, a certain fee will be charged even
within the warranty period:

1) Problems caused by not using the inverter in accordance with the instruction manual or
repairing or modifying the inverter without permission.

2) Problems caused by using the inverter beyond standard specifications.

3) Damage caused by being dropped after purchase or during transportation.

4) Damage caused by earthquake, fire, flood, lightning strike, abnormal voltage or other
natural disasters and disaster-related causes.

9.2 Product Inquiry

If you find any damage, malfunction or other problems with the product, please contact our office
or after-sales service department regarding the following items.
1. Inverter model
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2. Production serial number
3. Purchase date
Issues that require contact include: damage, unclear issues, and malfunctions that have occurred.

9.3 Daily Inspection

The inverter housing should not be removed when it is powered on and running. Visually inspect
the inverter from the outside to see if it is operating normally. The following points can be checked
daily:

1)  Whether the surrounding environment meets standard specifications;
2)  Whether the operating performance meets the standard specifications;
3) Are there any unusual noises, vibrations, and anomalies?

4)  Whether the cooling fan installed on the inverter is operating normally;
5) Is there any overheating?

9.4 Regular Inspection

During regular inspections, first stop the unit, disconnect the power supply, and remove the outer
casing. At this point, the main circuit energy storage capacitors are still charged, and discharging
requires time. Therefore, wait until the charging indicator light turns off and use a multimeter to test
the DC bus voltage to ensure it is below the safe value (DC 24V or less) before proceeding with the
inspection.

There is a risk of electric shock if you touch the terminals immediately after turning off the power.

The regular inspection items are shown in Table 9.1.

Table 9.1 Regular inspection items

Inspection

. Inspection items Inspection method Judgment criteria
section

1) The ambient

Check the ambient temperature, humidity, temperature is lower
Visual inspection, o
) vibration, and the presence of dust, than 40 ° C . Humidity
Operating ] o thermometer,
) corrosive gases, oil mist, water droplets, and other requirements
Environment hygrometer
etc. ) ) ) meet the environmental
Visual inspection
Are there any dangerous goods around? requirements.

2) No dangerous goods

1) TIsthe LCD display clear and the backlight
1) Uniform backlight
even? Visual inspection
2) Display normal
2) LCD display is missing characters

Connectors
1) Are the bolts loose? 1) Tighten 1) No abnormalities
Terminals,
bol 2) Is the connector loose? 2) Visual inspection 2) Secure installation

olts

1) Whether the protective layer is cracked and

discolored ) ] ] -
Visual inspection No abnormalities

2) Is the shape of the connecting copper bus

deformed?

Electrom | 1) Is there any vibration sound during
1) none
agnetic |operation? Hearing and visual
. . . 2) There is a sound of
contactor | 2) Whether the contacts are in contact and |inspection
contact closing
s, relays |attracted
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Inspection items

Inspection method

Judgment criteria

Energy
storage
electroly
tic
capacitor

S

1) Check for leakage, discoloration, cracks, and

shell expansion

2) Is the safety valve out and is the valve body

significantly expanded?

Visual inspection

No abnormalities

heat sink

Is dust accumulated?
Check whether the fan duct is blocked or

has foreign matter attached to it.

Visual inspection

No abnormalities

Is there any abnormal noise?
Is there any abnormal vibration?
Is the color or deformation caused by

overheating?

1) Listen, visually
inspect, and
manually turn the
fan blades after

cutting off the power

supply.

2) Visual inspection

3) Visual inspection,

smell

1) Smooth rotation

2) and 3) No abnormalities

connect

plugins

Check whether there is dust or foreign matter on

the double-row connecting plug-in between the

control board and the main circuit.

Visual inspection

No abnormalities

Control

Panel

D

2)

Check whether the control circuit board
has discoloration or odor
Check whether the circuit board has

cracks, damage or deformation

-179 -

1) Visual inspection,
smell

2) Visual inspection

No abnormalities




STER EP Series Intelligent Flexible Inverter Instructions .

Appendix A Inverter EMC Installation
Guide

EMC design and installation from the aspects of noise suppression, wiring requirements,
grounding, external device surge absorption, leakage current, installation area division and
installation precautions, use of power supply filters, and radiated noise treatment for the reference of
inverter users.

A.1 Noise Suppression

The working principle of the inverter determines that it will generate a certain amount of noise.
The impact of this noise on peripheral equipment is related to factors such as the noise type, noise
propagation path, and the design, installation, wiring, and grounding of the transmission system.

A.1.1 Noise Type

The noise type is shown in Figure A-1.

K
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W | | ah | | b | | A
FREE || fei EaE | | AR | e
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Figure A- 1 Schematic diagram of noise types
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A.1.2 Noise propagation pathways

The noise propagation path is shown in Figure A-2.
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Figure A-2 Schematic diagram of noise propagation

- A.1.3 Basic noise suppression strategies

The basic countermeasures for noise suppression are shown in Appendix A.1.
Schedule A.1  Basic measures for noise suppression
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Countermeasures

If signal lines are routed in parallel with power
lines or bundled with power lines, noise will
propagate through the signal lines due to

electromagnetic  induction and electrostatic

induction, causing peripheral devices to

malfunction.

1. Avoid running signal lines and power lines in paralle
or bundling them into bundles;

2. Keep susceptible peripheral equipment as far awa
from the inverter as possible;

3. Keep the susceptible signal lines as far away from thg
input and output cables of the inverter as possible;

4. Use shielded cables for signal and power lines. If]
they are placed in metal tubes respectively, the effect]
will be better (the distance between the metal tube

should be at least 20 cm).

When peripheral devices form a closed loop
through the inverter's wiring, leakage current
from the inverter's ground wire may cause the

peripheral devices to malfunction.

At this time, if the peripheral equipment is not
grounded, the malfunction caused by the leakage

current will be eliminated.

When peripheral devices and inverters share the
same power supply system, the noise generated
by the inverter is transmitted along the power
line, which may cause other peripheral devices

connected to the system to malfunction.

Install a noise filter at the input end of the inverter, or
use an isolation transformer/power filter to isolate

other peripheral devices from noise.

If peripheral equipment such as control

computers, measuring instruments, radio devices,

sensors and other weak current equipment and

their signal lines are installed in the same control

cabinet as the inverter and the wiring is very close
to the inverter, malfunctions may occur due to

radiation interference.
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1. Install vulnerable peripheral devices and their signa
cables as far away from the inverter as possible. Usg
shielded cables for signal cables, and ground the shield
Enclose signal cables in metal conduits and keep the
as far away from the inverter and its input and outpu]
cables as possible. If signal cables must pass throug
the inverter's input and output cables, ensure they arg
orthogonal.

2. Install radio noise filters or linear noise filters (ferrite
common mode chokes) on the input and output sides of
the inverter to suppress noise radiation from the inpuf
and output cables of the inverter;

3. The cable from the inverter to the motor should be
placed in a thick shield. This can be placed in a pipe
with a thickness of at least 2mm or buried in a cement
tank. The cable should be enclosed in a metal pipe and
the shield should be grounded. (The motor cable can
be a 4-core cable, with one core grounded on the
inverter side and the other connected to the motor

housing.)
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A.2 Wiring requirements
A.2.1 Cable laying requirements

To avoid mutual interference and coupling, the control signal cables should be laid separately
from the power cables and motor cables, and ensure that there is sufficient distance between them
and they are as far as possible, as shown in Figure A-3 (a) ; when the control signal cable must cross
the power cable or motor cable, the two should ensure orthogonal crossing, as shown in Figure A-3

(b).

T BB BB 4
=30cm
=50cm B = B AT, ER A
B E A
— 1=hl{E SR
s S
(ayF ATk (B IE 30 B #E T 4%

Figure A-3 Wiring Requirements
A.2.2 Cable cross-sectional area requirements

Since the larger the cross-sectional area of the cable, the greater the capacitance to ground and the
greater the ground leakage current, if the cross-sectional area of the motor cable is too large, it
should be derated to reduce the output current (the current decreases by 5% for every increase in
cross-sectional area).

A.2.3 Requirements for shielded cables

High-frequency low-impedance shielded armored cables should be used, such as woven copper
wire mesh or aluminum wire mesh.

A.2.4 Requirements for shielded cable installation
Control cables should generally be shielded cables, and the shielded wire mesh must be connected

to the metal chassis using a 360 ° loop connection through cable clamps at both ends, as shown in
Figure A-4. The shield grounding method in Figure A-5 is incorrect.

Figure A-4: Correct shield grounding method Figure A-5: Incorrect shield grounding method
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A.3 Grounding

A.3.1 Grounding method

For the grounding method of the grounding electrode, please refer to Figure A-6.

A5 A 52 HERg AR A1 52 Hews
PEl l PE \\)

(a) LRI (R (o) LR CATLL
AR e He s Bk HEBE
PE] PE [ ]

|
L L

(o) HLHBMR (AEH (d) LB AP
Figure A-6 Schematic diagram of dedicated grounding electrode

Among the four grounding methods in the figure above, (a) is the best grounding method and it is
recommended that users use this method whenever possible.

A.3.2 Grounding Connection Precautions

(1) Grounding cables with standard cross-sections should be used whenever possible to ensure
that the grounding impedance is as small as possible; since the high-frequency impedance of flat
cables is smaller than that of round conductors, it is better to use flat cables with the same cross-
sectional area.

(2)The grounding cable should be as short as possible and the grounding point should be as close
to the inverter as possible.

(3) If a four-core cable is used for the motor line, one of the four-core cables must be grounded on
the inverter side, and the other side must be connected to the ground terminal of the motor; if the
motor and inverter each have a dedicated grounding electrode, the best grounding effect can be
obtained.

(4) When the grounding terminals of various components in the control system are connected
together, the noise source formed by the ground leakage current will affect other peripheral devices
in the control system except the inverter; therefore, in the same control system, the grounding of the
inverter and weak-current equipment such as computers, sensors or audio equipment should be
separated and cannot be connected together.

(5) To obtain lower high-frequency impedance, the fixing bolts of each device can be used as
high-frequency terminals connected to the rear panel of the cabinet. Please be sure to remove the
insulating paint at the fixing points during installation.

(6) The grounding cable should be laid away from the I/O wiring of noise-sensitive equipment,
and the grounding wire should be as short as possible.

A.4 Installing a surge absorber

Even if relays, contactors, electromagnetic brakes and other devices that generate a lot of noise are
installed outside the inverter chassis, surge suppressors must be installed, as shown in Figure A-7.
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Figure A-7 Requirements for the use of relays, contactors, and electromagnetic brakes

A.5 Leakage Current and Countermeasures

Leakage current flows through the line capacitance and motor capacitance on the input and
output sides of the inverter, including ground leakage current and line-to-line leakage current, as

shown in Figure A-8. The magnitude of the leakage current depends on the carrier frequency and

capacitance.
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Figure A-8 Leakage current path

A.5.1 Earth leakage current

Ground leakage current not only flows into the inverter but can also flow into other equipment
through the ground wire. This can cause leakage circuit breakers, relays, or other equipment to
malfunction. The higher the inverter carrier frequency and the longer the motor cable, the greater the
leakage current.

Suppression measures: Reduce the carrier frequency; shorten the motor cable as much as possible;
use a leakage circuit breaker designed specifically for leakage currents of high harmonics / surges.

A.5.2 Line leakage current

The leakage current flowing through the distributed capacitance between the cables on the inverter
output side and its higher harmonics may cause the external thermal relay to malfunction. When the
wiring is very long ( over 50m ), the leakage current increases, which can easily cause the external
thermal relay to malfunction.

Suppression measures: Reduce the carrier frequency; install an AC output reactor on the output
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side; it is recommended to use a temperature sensor to directly monitor the motor temperature, or use
the inverter's own motor overload protection function electronic thermal relay instead of the external
thermal relay.

A.6 Suppression of Radiated Emissions of the Inverter

Frequency converters are typically installed in metal control cabinets. Instruments and equipment
outside the metal cabinet are minimally affected by the frequency converter's radiated emissions;
external connection cables are the primary source of these emissions. Because the frequency
converter's power cables, motor cables, control cables, and keyboard cables all need to be routed
outside the shielded cabinet, special treatment should be applied at the exit point to prevent the
shielding from becoming ineffective.

In Figure A-9, the cables inside the shielded cabinet act as antennas, receiving the noise radiation
inside the cabinet, transmitting it outside the shielded cabinet through the cables, and then radiating
it into space. In Figure A-10, the cable shield is connected to the shielded chassis ground at the
outlet, so that the noise radiation received by the cables inside the cabinet flows directly into the
ground through the shielded shell, thereby eliminating the impact on the outside world.

When using the shield grounding method shown in Figure A-10, the cable shield should be
connected to the chassis ground as close to the outlet as possible. Otherwise, the cable segment from
the grounding point to the outlet will act as an antenna for coupling. The distance between the noise
grounding point and the outlet should be at least 15 cm, and the closer the distance, the better.

14

BEade

Figure A-9: Radiation caused by cables leading out of the shielded cabinet

=
SR S

i oAb
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Figure A-10: Suppression of radiation by connecting the cable shield to the shielded chassis ground
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A.7 Power Line Filter Usage Guide

Power line filters can be used for devices that can generate strong interference and devices that are
sensitive to external interference.

A.7.1 Function of power line filter

(1) The power line filter is a bidirectional low-pass filter that only allows DC and 50Hz power
frequency current to pass through, and does not allow higher frequency electromagnetic interference
current to pass through. Therefore, it not only suppresses the electromagnetic interference generated
by the equipment itself from entering the power line, but also suppresses interference on the power
line from entering the equipment.

(2)The power line filter can make the equipment meet the requirements of the electromagnetic
compatibility standards of conducted emission and conducted sensitivity, and it can also suppress the
radiated interference of the equipment.

A.7.2 Power Line Filter Installation Precautions

(1) In the cabinet, the filter should be installed as close to the power line inlet as possible, and the
power input line of the filter should be as short as possible in the control cabinet.

(2) If the input and output lines of the filter are laid too close to each other, high-frequency
interference will bypass the filter and directly couple through the input and output lines of the filter,
rendering the power filter ineffective.

(3) The filter housing typically has a dedicated grounding terminal. However, if a single wire is
used to connect the filter grounding terminal to the cabinet housing, the high-frequency impedance
of the long wire will prevent effective bypass, rendering the filter useless. The correct installation
method is to attach the filter housing to a conductive surface on the metal chassis, ensuring the
largest possible contact area. During installation, be sure to remove the insulating paint to ensure
good electrical contact.

A.8 EMC installation area division for inverters

In a drive system consisting of an inverter and a motor, the inverter and peripheral equipment such
as control devices and sensors are typically installed in the same control cabinet. Interference
generated by the control cabinet to the outside world can be suppressed at the main contacts.
Therefore, a radio noise filter and an AC line reactor should be installed at the incoming line to the
control cabinet. To meet EMC requirements, electromagnetic compatibility should also be achieved

- within the control cabinet.

In a drive system consisting of an inverter and motor, the inverter, brake unit, and contactor are all
strong noise sources, which can affect the normal operation of noise-sensitive peripherals such as
automation devices, encoders, and sensors. Installing each peripheral device in a different EMC zone
based on its electrical characteristics can spatially isolate noise sources and noise receivers, which is
the most effective way to reduce interference.

EMC installation area division of the inverter is shown in Figure A-11.
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Figure A-11 Schematic diagram of the inverter EMC installation area

The above installation area division is described as follows:

Zone I: Control power transformers, control devices and sensors, etc.

Zone II: Control signals and their cable interfaces are required to have a certain degree of
immunity to interference.

Zone III: Main noise sources such as incoming line reactors, inverters, brake units, and contactors.

Area IV: Output noise filter and its wiring part.

Zone V: Power supply (including the radio noise filter wiring part).

Zone VI: Electric motors and their cables.

Each area should be isolated, with a minimum spacing of 20 cm between each area to achieve
electromagnetic decoupling; it is best to use grounded partitions to decouple each area, and cables
from different areas should be placed in different cable ducts; when filters are required, they should
be installed at the interfaces between areas; all bus cables (such as RS485 ) and signal cables leading
out of the cabinet must be shielded.
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A.9 Precautions for inverter electrical installation

The electrical installation of the inverter is shown in Figure A- 12 :
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Figure A-12 Schematic diagram of inverter electrical installation

To meet EMC requirements, please note the following during installation:

(1) The inverter should be installed in the cabinet. The inverter base plate and the housings of
peripherals such as the input filter should be fixed to the back panel of the control cabinet to ensure
good electrical contact with the back panel. The distance between the inverter and the filter should
be as short as possible, less than 15¢m, which can minimize the high-frequency impedance of the

- ground wire between the inverter and the input filter and reduce high-frequency noise.

(2) Install a wide grounding bar at the entrance of the control cabinet (no more than 5 cm away
from the exit ). The shielding layers of all cables entering and leaving the cabinet are fixed to the
grounding bar. The connection method uses a 360° loop connection to ensure good electrical
contact.

(3) The motor cable must be shielded, preferably with a double shield consisting of a spiral metal
tape and a metal mesh. At the inverter end, the motor cable shield must be secured to the cabinet
backplane using a metal cable clamp using a 360° loop (see Figure A.4). Two mounting locations
should be used: one as close to the inverter as possible, preferably less than 15 cm away; the other to
the grounding bar. At the motor end, the motor cable shield should be grounded to the motor metal
casing using a 360° loop when passing through the motor terminal box. If this is difficult, the
shields can be twisted into a braid, flattened, and connected to the motor ground terminal. The
flattened width should be greater than one-fifth the braid length. The motor cable core wire and its
PE pigtail lead should be as short as possible, preferably less than 5 cm.

(4) Shielded cables must be used for terminal control cables. The shield must be connected to the
grounding bus at the cabinet entrance, using metal cable clamps for a 360° loop connection. At the
inverter end, the shield can be secured to the inverter's metal casing using metal cable clamps. If this
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is difficult, twist the shields into a wide, short braid, flatten it, and connect it to the inverter's PE
terminal. The exposed portion of the cable core and the PE braid lead should be as short as possible ,
preferably less than 15 cm .

(5) The keyboard cable cannot pass through the shielded cabinet.

(6) The size of the holes in the shielding cabinet should be as small as possible, and the maximum
length should not exceed 15cm .

A.10 EMC standards met by intelligent flexible inverters

After the intelligent flexible inverter is installed with appropriate input and output filters and AC
reactors (see "Optional Accessories" for filter and reactor models) and connected according to the
above precautions, the EMC standards that can be met are shown in Appendix A.2.

Appendix A.2 Summary of EMC performance of intelligent flexible inverter
Meet the
standards
Conducted disturbance | EN12015.1998 0.15 < f < 0.50MHz,100dB (v / m)HEVEE

project Meet standard level

emission 0.50< £'<5.0MHz,86dB v/ m)HEWEAL
5.0 < f < 30MHz,90 ~ 70dB(uv / m)HEWEAL

Radiated  disturbance | EN12015.1998 30 < f < 230MHz, 40dB( v / m)#EWEAE

emission 230< £ <1000 MHz,47dB( uv/ m) #EWEfE

Electrostatic discharge | EN12016.2004 Criterion B (contact discharge 4000V, air discharge 8000V)
immunity

Radiated EN12016.2004 Level 3 criterion A (3V/m)

electromagnetic  field
immunity

Fast transient electrical | EN12016.2004 Level 4 criterion B (high voltage terminal £2KV/2.5kHz)

pulse immunity

Surge immunity EN12016.2004 Criterion B (£1KV)

Conducted Immunity EN12016.2004 Criterion A (3V, 0.15~80MHz)
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]
Appendix B Standards that the inverter

complies with

European Low Voltage Directive

Intelligent flexible inverter products meet the requirements of EN61800-5-1:2007 standard and
thus comply with the Low Voltage Directive (2006/95/EC).

The inverter also complies with the following standards:

EN61800-5-1: 2007: Adjustable speed electrical powerdrive systems —Part 5-1:Safetyrequirements
—Electrical, thermal and energy

1. European EMC Directive

When you install the product according to the recommendations in this manual, the intelligent
flexible inverter complies with the following EMC standards:

EN12015.1998 Electromagnetic compatibility-Product family standard for lifts, escalators and
passenger conveyors-Emission.

EN12016.2004 Electromagnetic compatibility-Product family standard for lifts, escalators and
passenger conveyors-Immunity.

EN61800-3:2004: Adjustable speed electric power drive systems Part D 3

., 5

IS09001 quality management system

Shanghai Sigriner STEP Electric Motor Co., Ltd. manages its quality management system in
accordance with ISO9001 standards.
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Appendix C Modbus Communication

Protocol

Inverter with Modbus address set to hexadecimal:
Register Modbus address = register address + 0x999A
Register bit Modbus address = register address * 16 + bit number n m=o, ..., 15)

The Modbus address of the inverter parameter = the parameter number expressed in

hexadecimal (for example, the Modbus address of parameter P10.23 is 0x1023)

Inverter with Modbus address set to decimal:
Register Modbus address = register address + 10000
Register bit Modbus address = register address * 16 + bit number n m=o, ..., 15)

the parameter number expressed in decimal (e.g. the Modbus address of parameter P10.23 is 1023 in hexadecimal)

C.1 Instruction data [Register 3, 6] [Bit 1, 5]

To read the registers in this table, use function code 3; to write the registers in this table, use

function code 6.

To read the bits in this table, use function code 1; to write the bits in this table, use function

code 5.

Register address

content

0000H

Communication control word

bit0 1: Forward 0: Invalid

bitl 1: Reverse 0: Invalid

bit2 1: Run 0: Stop

bit3 Reserved (1: There is an external fault)

bit4 1: Reset fault instruction

Bit7~5 Reserved (Multi-speed selection # Appendix Z-1)
bit8 Reserved (1: Jog frequency valid#)

Bit10~9 acceleration/deceleration time selection 0: Curve 1 1: Curve 2

bitl1 reserved (1: base blocking#)

bit12 1: Select operation and given command 2 0: Select operation and given command 1
bit13 1: Select PID parameter group 2 0: Select PID parameter group 1

Bits 15~14 are not used*
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Register address content

0001H Modbus target frequency given value communication given value

0~30000: 0.00~300.00Hz

Reserved (modbus current frequency setting value)

1Q10(1.0): Rated frequency

Reserved (Modbus PID given value)

10000 corresponds to 100% of the given amount

Reserved (Modbus PID target value validity 1: valid 0: invalid)

Reserved (AO1 output value)

-1024~1024: -5.00~5.00V

Reserved (AO2 output value)

-1024~1024: -5.00~5.00V

Multi-function port output #

bit0 1: DOO (Relay A) ON 0: OFF
bitl 1: DOI (relay B) ON 0: OFF
bit2 1: DO2 ON 0: OFF

bit3 1: DO3 ON 0: OFF

bit4 1: DO4 (OC) ON 0: OFF

bit5 1: DOS5 (OC) ON 0: OFF

bit6 unused

bit7 unused

bits 15~8 are not used

#Terminal output actual value = Modbus set value | internal output value of the function

terminal

Reserved (Modbus broadcast data validity)

bit0 1: Terminal DI0O Modbus broadcast setting is valid 0: Invalid
bitl 1: Terminal DI1 Modbus broadcast setting is valid 0: Invalid
bit2 1: Terminal DI2 Modbus broadcast setting is valid 0: Invalid

bit3 1: Terminal DI3 Modbus broadcast setting is valid 0: Invalid
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content

bit4 1: Terminal DI4 Modbus broadcast setting is valid 0: Invalid

bit5 1: Terminal DIS Modbus broadcast setting is valid 0: Invalid

bit6 1: Terminal DI6 Modbus broadcast setting is valid 0: Invalid

bit7 1: Terminal DI7 Modbus broadcast setting is valid 0: Invalid

bit8 unused

bit9 unused

bit10 1: Target frequency broadcast given value is valid 0: Invalid

bitll 1: Current frequency broadcast given value is valid 0: Invalid

bit12 1: The broadcast given value of the running command (forward, reverse, start and
stop command) is valid

bits 15~13 are not used

Reserved (target frequency broadcast given value)

Reserved (current frequency broadcast given value)

Reserved (running signal broadcast given value)

Bit0 Terminal DI0O Modbus broadcast given value # (the corresponding specific function
is set by the parameter)

Bit]l Terminal DI1 Modbus broadcast given value # (the corresponding specific function
is set by the parameter)

Bit2 Terminal DI2 Modbus broadcast given value # (the corresponding specific function
is set by the parameter)

Bit3 Terminal DI3 Modbus broadcast given value # (the corresponding specific function
is set by the parameter)

bit4 Terminal DI4 Modbus broadcast given value # (the corresponding specific function is
set by the parameter)

bit5 Terminal DI5S Modbus broadcast given value # (the corresponding specific function is

set by the parameter)

bit6 Terminal DI6 Modbus broadcast given value # (the corresponding specific function is

set by the parameter)
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Register address

content

bit7 Terminal DI7 Modbus broadcast given value # (the corresponding specific function is
set by the parameter)

bit8 unused

bit9 unused

bit10 1: Forward 0: Invalid

bitll 1: Reverse 0: Invalid

bit12 1: Run 0: Stop

bit13 1: There is an external fault

bit14 1: Reset fault instruction

bit15 unused

#The adopted value of the function input terminal = (Modbus broadcast value &

broadcast given validity) | the actual input value of the function terminal

000CH~0018H

Reserved (broadcast data)

0019H

Virtual input terminal
bit0: virtual terminal X0
bitl: Virtual terminal X1
bit2: Virtual terminal X2
bit3: Virtual terminal X3
bit4: Virtual terminal X4
bit5: Virtual terminal X5
bit6: Virtual terminal X6
bit7: Virtual terminal X7
bits 8~15: Reserved

#Terminal input actual value = Modbus set value | external terminal input value

001AH~0068H

Reserved control word (79 spaces)

001AH: Communication given torque -1000~1000 =-100.0%~100.0% motor rated torque

001BH: Speed limit value 0~40000 -0.00~400.00Hz

Parameter update request
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content

After the slave inverter receives the parameters via Modbus, the parameters are saved in
the parameter image area of the inverter.

0x55: Update the actual parameters in RAM with the parameters in the image area
0xAA: Update the actual parameters in RAM with the default factory parameters

Zero: No update

[ Note] : This unit will be automatically cleared after each update.

006AH~01F9H

reserved(parameters)

01FAH~046FH

630 spaces reserved

C.2 Monitoring data [Register 4] [Bit 2]

To read the registers in this table, use function code 4; to read the bits in this table, use function

code 2.

Register address

content

0470H

Inverter status word

bit0 1: Operation signal is present 0: No operation signal

bitl 1: Running

bit2 1: Zero speed

bit3 1: Forward rotation 0: Reverse rotation

bit4 1: The inverter is powered on normally 0: The inverter is powered on abnormally
bit5 1: Base blocked

bit6 unused

bit7 1: Fault is occurring

bit8 Reserved (1: Fault retry)

bit9 Reserved (1: parameter setting error)
bitl0 1: Auto-tuning in progress

bitll 1: Request auto-tuning

bits 15~12 are not used

Checkout Status
bit0 1: Frequency detection LF, frequency < detection frequency
bitl 1: Frequency detection GF, frequency > detection frequency

bit2 1: Frequency detection EF, given and feedback frequencies are within the detection
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Register address content

frequency band

bit3 1: Speed reached

Bit4 Reserved (1: analog signal given frequency command is lost)

bitS 1: Over torque detection

bit6 1: Undervoltage detection

bit7 1: Bus voltage is greater than 85% of rated voltage

bit8 1: Exceeds 5% of rated current during operation and 10% of rated current when
stopped

bit9 1: Fault prediction

bits 15 to 10 are not used

Reserve (given target frequency)

Current operating frequency

5000 corresponds to 50.00Hz

Reserved (PID given value)

Reserved (PID feedback value)

Reserved (PID output value)

Reserved (PID proportional term)

Reserved (PID integral term)

Reserved (PID differential term)

Reserved (communication failure)
bit0 1: Communication timeout
bitl 1: frame format

bit2 1: CRC error

bit3 1: Data length error

bit4 1: Parity error

bit5 1: Overload error

bit6 1: Illegal command

Bit7 Reserved

bits 15 to 8 are not used

Parameter update status

bit0 1: Updating 0: Update completed
bitl Reserved (1: data exceeds limit)
bit2 Reserved (1: data mismatch)

bits 3 to 15 are not used

047CH~0484H Unused (9 units)

0485H Inverter output monitoring 1

bit0 1: Everything is normal after power on 0: There is an abnormality after power on
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content

bitl 1: Fault 0: Normal

bit2 1: There is a running signal 0 : There is no running signal
bit3 1: Frequency/speed arrival signal

bit4 1: Frequency/speed consistent

bit5 1: Zero speed

bit6 1: DC bus voltage is greater than 85% of the rated voltage

bit7 1: Exceeds 5% of rated current during operation and 10% of rated current when
stopped

bit8 1: Auto-tuning in progress

bit9 1: Speed detection 1

bit10 1: Speed detection 2

bitll 1: Fault prediction

bitl2 1: Self-tuning request

Reserved (Inverter output monitoring 2)

Reserved (Inverter output monitoring 3)

Reserved (Inverter output monitoring 4)

Pump output monitoring 1
bit0 1: Water pump sleep
bitl 1: Motor 1 starts
bit2 1: Motor 2 starts
bit3 1: Motor 3 starts
bit4 1: Motor 4 starts
bit5 1: Motor 5 starts
bit6 1: Motor 6 starts
bit7 reserved (Y8)

bit8 reserved (Y9)

bit9 reserved (Y10)
bit10 reserved (Y11)
bitl1 reserved (Y12)
bit12 reserved (Y13)
bit13 reserved (Y14)
bitl4 reserved (Y15)
bitl5 Reserved (Y16)

Pump output monitoring 2
bit0 reserved (Y17)

bitl Reserved (Y18)

bit2 Reserved (Y19)
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Register address

content

bit3 Reserved (Y20)
bit4 Reserved (Y21)
bit5 Reserved (Y22)
bit6 reserved (Y23)
bit7 reserved (Y24)
bit8 reserved (Y25)
bit9 reserved (Y26)
bit10 reserved (Y27)
bitl1 reserved (Y28)
bit12 reserved (Y29)
bitl3 reserved (Y30)
bit14 reserved (Y31)
bitl5 reserved (Y32)

Fault indication 1

bit0 module overcurrent protection
Bit 1 ADC fault

bit2 Radiator overheating

bit3 Braking unit fault

bit4 Reserved

bit5 Reserved

bit6 speed deviation

bit7 Bus overvoltage

bit8 bus undervoltage

bit9 output phase loss

bit10 Motor low speed overcurrent
bitl1 encoder fault

bit12 Reserved

bit13 Reserved

bit14 Reserved

bitl5 Motor phase sequence error

Fault indication 2

bit0 Speeding in the same direction

bitl reverse overspeed

bit2 reserved

bit3 encoder communication failure

bit4 abc overcurrent

bit5 brake detection fault
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Register address content

bit6 input overvoltage

bit7 reserved

bit8 reserved

bit9 encoder not self-learning
bitl0 output overcurrent

bit11 SINCOS encoder fault

bit12 input phase loss

bitl3 overspeed protection

bitl4 motor high speed overcurrent

bitl5 ground protection

Fault indication 3

Bit0 capacitor aging

bitl external fault

bit2 reserved

bit3 reserved

bit4 current sensor fault

bit5 Braking resistor short circuit

bit6 Current instantaneous value is too large

bit7 output contactor fault

bit8 brake switch fault

bit9 IGBT short circuit protection
bit10 communication failure
bitl1 Input power is abnormal
bit12 reserved

bit13 Reserved

bit14 Reserved

bitl5 Reserved

Reserved (fault indication 4)

Bit 15 to 0 Reserved

Multi-function terminal input status

bit0 1: Multi-function terminal X0 ON 0:
bitl 1: Multi-function terminal X1 ON 0:
bit2 1: Multi-function terminal X2 ON 0:
bit3 1: Multi-function terminal X3 ON 0:
bit4 1: Multi-function terminal X4 ON 0:
bit5 1: Multi-function terminal X5 ON 0:

bit6 1: Multi-function terminal X6 ON 0:
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Register address content

bit7 1: Multi-function terminal X7 ON 0: OFF
bit8 unused
bit9 unused

bits 15 to 10 are not used

Multi-function terminal output status
bit0 1: K1 ON 0: OFF

bitl 1: K2 ON 0: OFF

bit2 1: YO ON 0: OFF

bit3 1: Y1 ON 0: OFF

bit4 1: Y3 (K3) ON 0: OFF

bit5 1: Y4 (K4) ON 0: OFF

bit6 unused

bit7 unused

bits 15 to 8 are not used

Feedback speed (Hz) -30000~30000 --300.00~300.00Hz

Given speed -30000~30000 --300.00~300.00Hz

Given speed filter value

Output voltage effective value

Output current effective value

Output torque -1000~1000 =-100.0%~100.0% inverter rated current

Inverter efficiency

Bus voltage

Analog input AIO/TM motor temperature detection input -10000~10000 -> -

10.000~10.000V

Analog input AIl -10000~10000 =-10.000~10.000V

Analog input AI2 (reserved)

System time

Radiator temperature

U phase voltage (instantaneous value) (reserved)

V phase voltage (instantaneous value) (reserved)

W phase voltage (instantaneous value) (reserved)

U phase current (instantaneous value) (reserved)

V phase current (instantaneous value) (reserved)

W phase current (instantaneous value) (reserved)

Output active power

Total output power (reserved)
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Register address content
04A 6H Reactive power (reserved)
04A 7TH Power factor (retained)

04A 8H Feedback speed (rpm) -9999~9999 --999.9~999.9
04A 9H Pre-torque

04AAH~04B9H Keep 16 units

04BAH~04D9H View[0~31]: The specific monitoring content is related to the inverter model. Please refer
to the instructions for "Selecting LCD display data content" in the inverter manual.
04BAH: View[0] // undefined
04BBH: View[1]

04BCH: View|[2]

04BDH: View[3]

04BEH: View[4]

04BFH: View[5]

04COH: View[6]

04CIH: View[7]

04C2H: View[8]

04C3H: View[9]

04C4H: View[10]

04CSH: View[11]

04C6H: View[12]

04C7H: View[13]

04C8H: View[14]

04C9H: View[15]

04CAH: View[16]

04CBH: View[17]

04CCH: View[18]

04CDH: View[19]

04CEH: View[20]
04CFH: View[21]
04DOH: View[22]
04D1H: View[23]
04D2H: View[24]
04D3H: View[25]
04D4H: View[26]
04D5H: View[27]
04DGH: View[28]
04D7H: View[29]
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Register address content

04D8H: View[30]
04D9H: View[31]

04DAH~04ESH Uxx monitoring data (curve data)

04DAH: UO1 data value (curve 1)

04DBH: U02 data value (curve 2)

04DCH: U03 data value (curve 3)

04DDH: U04 data value (curve 4)

04DEH: U0S5 data value (curve 5)

04DFH: U06 data value (curve 6)

04EOH: UQ7 data value (curve 7)

04E1H: U08 data value (curve 8)

04E2H: Lower byte: UO1 identification (curve 1 configuration); high byte:
identification (curve 2 configuration)

04E3H: Lower byte: UO03 identification (curve 3 configuration); high byte:
identification (curve 4 configuration)

04E4H: Lower byte: UO5 identification (curve 5 configuration); high byte:
identification (curve 6 configuration)

04E5H: Low byte: UO7 identification (curve 7 configuration); high byte:

identification (curve 8 configuration)

04E6H~04E9H Reserve 4 units (for inverter)

04EAH~05E9H U-phase current (256-point buffer, for graphic display) [sampled every 10 PWM cycles]

05EAH~06E9H V-phase current (256-point buffer, for graphic display)

06EAH~07E9H W phase current (256 points buffer, for graphic display)

07EAH Output torque (for graphic display)

07EBH Given speed (for graphic display)

07ECH Feedback speed (for graphic display)

07EDH Bus voltage (for graphic display)

07EEH~09EDH Reserve 512 spaces (for graphic display)

Fault Code

Historical
Actual speed at the time of fault occurrence -30000~30000 - -
Fault 0
0A34H~0A38H 300.00~300.00Hz
(Earliest

The given speed at the time of fault occurrence -30000~30000 > -
occurrence)

300.00~300.00Hz
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Register address content

Bus voltage at the time of fault occurrence

Current at the time of fault occurrence

Fault Code

Actual speed at the time of fault occurrence -30000~30000 -> -
300.00~300.00Hz

Historical
0A39H~0A3DH The given speed at the time of fault occurrence -30000~30000 - -
Fault 1
300.00~300.00Hz

Bus voltage at the time of fault occurrence

Current at the time of fault occurrence

Fault Code

Actual speed at the time of fault occurrence -30000~30000 -> -
300.00~300.00Hz

Historical
0A3EH~0A42H The given speed at the time of fault occurrence -30000~30000 > -
Fault 2
300.00~300.00Hz

Bus voltage at the time of fault occurrence

Current at the time of fault occurrence

Fault Code

Actual speed at the time of fault occurrence -30000~30000 - -
300.00~300.00Hz

Historical
0A43H~0A47H The given speed at the time of fault occurrence -30000~30000 - -
Fault 3
300.00~300.00Hz

Bus voltage at the time of fault occurrence

Current at the time of fault occurrence

Fault Code

Actual speed at the time of fault occurrence -30000~30000 -> -
300.00~300.00Hz

Historical
0A48H~0A4CH The given speed at the time of fault occurrence -30000~30000 - -
Fault 4

300.00~300.00Hz

Bus voltage at the time of fault occurrence

Current at the time of fault occurrence

Fault Code

Actual speed at the time of fault occurrence -30000~30000 - -

Historical 300.00~300.00Hz
0A4DH~0AS51H

Fault 5 The given speed at the time of fault occurrence -30000~30000 - -

300.00~300.00Hz

Bus voltage at the time of fault occurrence
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Register address

content

Current at the time of fault occurrence

0A52H~0A56H

Historical

Fault 6

Fault Code

Actual speed at the time of fault occurrence -30000~30000 -> -
300.00~300.00Hz

The given speed at the time of fault occurrence -30000~30000 - -
300.00~300.00Hz

Bus voltage at the time of fault occurrence

Current at the time of fault occurrence

0A57H~0A5SBH

Historical
Fault 7

(Latest

occurrence)

Fault Code

Actual speed at the time of fault occurrence -30000~30000 -> -
300.00~300.00Hz

The given speed at the time of fault occurrence -30000~30000 - -
300.00~300.00Hz

Bus voltage at the time of fault occurrence

Current at the time of fault occurrence
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]
Appendix D Profinet Communication

Debugging Instructions

D.1 Network Settings Introduction

D.1.1 Introduction to STEP inverter PN communication card

* The model of the STEP inverter PN communication card is: AS.L03/C9, as shown in the

following picture:

D. 1.2 Host Settings

* PROFINET The slave station file (.xml) must be configured in the master station. It
integrates three types of protocols: 2WORD, 4WORD, and 8WORD. Users can choose

any one according to actual needs, and the slave will automatically identify the protocol

type.

* Set the name and IP address of each PROFINET slave in the TIA Portal software.

D. 1.3 Slave Settings

* For the PROFINET slave (STEP inverter), set the run command and speed reference to

PROFINET in the P10 group parameters.
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D. 1.4 Obtaining the GSD File

* The GSD file name is GSDML-V2.32-STEP-Profinet Adapter-XX.xml.

Please contact your product manager to obtain the GSD file.
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D. 2 Contents of the Agreement

PROFINET communication protocol has three types: 2WORD, 4WORD, and 8WORD. The
content of this part of the protocol is selected by the user. The user can select

the protocol type according to actual needs:

D.2.1 Meaning of 2WORD communication protocol, this type includes 2
control words and 2 status words:

D.2.1.1 Inverter control word

The control word WORDI, each of which is defined as follows:
15 8 7 0

\—blt{]: offl HFdns. 0: 51k 1: Bsh

bitl : off2 FMRITHH. 0: PMWHH, HHEMET, BHFES: 1 ERET
—————bie2: {R{ZIES . 00 RE, 2Br40. oNEBAIEEE AR RSN 1. ERET
bitd: {REF

bitd: {RES

bits: {RES

bits: EMITH. 0: HEEE] 1 T

bitT: 0— 1 IR AT

bit8: {RE

bitd: {REE

bitl0: 0: PLCARSCH; 1: PLCAsS A

bitll: SBNEREER. ¢ £ 1. FTH

bitl2: {RES

bitl3: {RES

bitld: {FES

hitls: {RES

Control word WORD?2: used for speed setting, for example: 5000 means forward rotation 50.00 Hz;

-5000 means reverse rotation 50.00 Hz
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D.2.1.2 Inverter status word

Status word WORD1, each bit is defined as follows:
15 8 7 0

I—mu: 02 FHPWM; LARMFTHPWM
bitl: 0ZE)FIETT; LARPRETT

bit2: O:fFIEF; LiE{TH, PWMERE, Bban
bitd: OEE; 1HpER

bitd: OEIFSE—HARINEH; 1GEIFR TN
bits: OFRAEFAE 1 dREEL

bit6: OPWME IR LEE

bit7: OEE; 1$RE

bitd: OFRIABNSEME; 1RIABERE

bitd: OARTEFIE; URTEE

bitl0: 0: FHRT GREETL 5 1: AR EEED
bitll: OBEKARRIE S ; BRI

bitl2: O-BEkeRE/ | TERERISS; 1Bkl ET N TEIERI8S%
bitl3: 0FIES; LEHE

bitld: 0FREEE; LR

hitl5: JL\EjEﬁ

Note: The meaning of the 9th bit (bit9) of the status word WORD1 is:
=0: Indicates that the inverter status received by the PLC from PROFINET is invalid
=1: Indicates that the inverter status received by the PLC from PROFINET is valid

Status word WORD?2:
Feedback frequency Hz, for example: 5000 means forward rotation 50.00 Hz; -5000 means reverse
rotation 50.00 Hz
In closed-loop control mode: This word is the encoder feedback speed

In V/F control mode: This word is the actual output frequency
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D.2.2 Meaning of 4WORD communication protocol, this type includes 4
control words and 4 status words:

D.2.2.1 Inverter control word

The control word WORD1, each of which is defined as follows:
15870

\—bﬂﬂ: offl H*&fs. 0: F1k; 1: J3ah

bitl: off2 B4, 0: PMWENH, MmtHEMeSnH . MEES;: 1 ESE(T
————bit2: WEES. 0: BE, RBP4, 0B BRIRER EERREE 1 EEET
bit3: {RES

bitd: RER

bits: {RES

bit6: FMITH. 0: FREITHE 1 0

bit7: 0~ 1 PRIE AR = AT EE

bitd: RER

bitd: {RES

bitl0: 0: PLCERS7CdMs 1: PLCERSHM

bitll: FEYIZAIEY R, 0: BE—4H; 1: BT

bitl2: {FEE

bitl3: {FE

bitl4: {FE

bitls: R

Control word WORD2: Speed setting, for example: 5000 means forward rotation 50.00 Hz; -5000

means reverse rotation 50.00 Hz
Control word WORD3: Reserved

Control word WORD4: Reserved

D.2.2.2 Inverter status word

Status word WORD1, each bit is defined as follows:
15 8 7 0

I—mro: 025 FFPWM; 1At THPWM
bitl : 0ZE|L5ETTs 1-IFET

bit2: O4Z I 13EATH, PWMERE, BiLAER
bitd: 0% L&ifER

bitd: DJEIFE—HANSH; LAEETAEEH
bits: ORI 18RRI

bit6: OPWMETHIR; LIEF

bit7: OEE: 1IRE

bits: OFFEPIETEMS; 1BINETEHE

bitd: OAREFET: 1REE

bitl0: 0: FIET, (GEEHETL) 5 1: MIET (FHRIRTD
bitll: O-EREBRIER; 1EEEE T

bitl2: 0-EHEEmE N TEERRS; S aE T THER%
bitl3: 0E[FE; LR

bitld: OLREE; LR

bitlS: oLk
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Note: The meaning of the 9th bit (bit 9) of the status word WORDI is:
=0 : Indicates that the inverter status received by the PLC from PROFINET is invalid

=1: Indicates that the inverter status received by the PLC from PROFINET is valid

Status WORD?2 : Feedback frequency Hz, for example : 5000 means forward rotation 50.00 Hz; -5000
means reverse rotation 50.00 Hz

In closed-loop control mode: Change the word to encoder feedback speed

In V/F control mode: Change the word to the actual output frequency

Status WORD?3: Output current A For example: 100 means 10.0A

Status WORDA4: Output voltage V For example: 380 means 380V

D.2.3 Meaning of 8WORD communication protocol, this type includes 8
control words and 8 status words:

D.2.3.1 Inverter control word

The control word WORD1, each of which is defined as follows:
15 8 7 0

\—buﬂ: offl H*&fs. 0: F1k; 1: J3ah

bitl: off2 B4, 0: PMWENH, MmtHEMeSnH . MEES;: 1 ESE(T
bit2: HRISHES . 0: S, 1RMBP40. OB R RIGERTEER RS 10 ERE(T
bit3: {RES

bitd: RER

bits: {RES

bit6: FMITH. 0: FREITHE 1 0

bit7: 0~ 1 PRIE AR = AT EE

bitd: RER

bitd: {RES

bitl0: 0: PLCERS7CdMs 1: PLCERSHM

bitll: FEYIZAIEY R, 0: BE—4H; 1: BT

bitl2: {FEE

bitl3: {FE

bitl4: {FE

bitls: R

- Control word WORD?2: Speed setting, for example: 5000 means forward rotation 50.00 Hz; -5000
means reverse rotation 50.00 Hz
Control word WORD3: Reserved
Control word WORD4: Reserved
Control word WORDS5: Reserved
Control word WORD6: PLC forces DO output, the upper 8 bits enable output, and the lower 8 bits are

output values
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Control word WORD7: acceleration (¥*.**s ), 10000 means 10.00 s, which is the set time to accelerate
from 0 to rated frequency;
Control word WORDS: Deceleration (**.**s), 10000 means 10.00 s, which is the set time to decelerate

from the rated frequency to 0.
D.2.3.2 Inverter status word

Status word WORD1, each bit is defined as follows:
15 8 7 0

I—mu: 0 FHPWM; 1A THPWM
bitl: 0EEIHEIT; LAWE(T

bit2: OFIEFR; LAETTAR, PWMIERE, FiRLER
vitd: OEE; e

bitd: DEFSE—EBNEH; AFESETHRBNEN
bits: 0F@F<Als 1B

bit6: OPWMEHIR; 1EE

bit7: OEE; 1RE

bitd: OFRIABSESNSE; 1RREERE

bitd: OARTEFM LA

bitl0: 0: T, GEEARTL) 5 12 MIET (R
bitll: OEHEREIESE; 1S4 ETRE

bitl2: 0-EHEAE N TFENERIRS; 1Sk AT TEIER18%
bitl3: 0FFEE; LESE

bitld: 0FLREE; 1M

bitls: beyt{ﬁ

Note: The meaning of the 9th bit (bit 9) of the status word WORDI is:
=0: Indicates that the inverter status received by the PLC from PROFINET is invalid
=1 : Indicates that the inverter status received by the PLC from PROFINET is valid
Status word WORD?2 : Feedback frequency Hz , for example : 5000 means forward rotation 50.00 Hz;
-5000 means reverse rotation 50.00 Hz
In closed-loop control mode: Change the word to encoder feedback speed
In V/F control mode: Change the word to the actual output frequency
Status word WORD3: Output current A For example: 100 means 10.0A
Status word WORDA4: output voltage V For example: 380 means 380V
Status word WORDS5: Custom status 1, set according to parameter P82.02
Status word WORDG6: Custom status 2, set according to parameter P82.03
Status word WORD7: Custom status 3, set according to parameter P82.04
Status word WORDS: Custom status 4, set according to parameter P82.05

Appendix: PROFINET custom status word description

This description is valid for PROFINET 8WORD communication protocol type. The last four
words of the status word can be selected through the inverter parameters P82.02, P82.03, P82.04, and
P82.05. The definition of each parameter is as follows:
Parameters are set to 0-7 for standby
The parameter is set to 8. The given torque of the inverter is signed. The standard value is the rated

torque of the motor. 999 means 99.9% and -1000 means -100.0%.
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Set the parameter to 9 for standby

The parameter is set to 10. The current output torque of the inverter is signed. The standard value is
the rated torque of the motor. 999 means 99.9% and -1000 means -100.0%.

Set the parameter to 11-12 for standby

The parameter is set to 13, the given target frequency of the inverter is unsigned, and 5000 means

50.00Hz.

The parameter is set to 14. The current operating frequency of the inverter is signed. 5000 means

50.00Hz, and -5000 means -50.00Hz.

The parameter is set to 15. The feedback frequency of the inverter is signed, 5000 means 50.00Hz, -

5000 means -50.00Hz

The parameter is set to 16. The feedback speed of the inverter is signed. 1000 means 100.0rpm, -1000

means -100.0rpm.

Parameter is set to 17 for standby

The parameter is set to 18, the output voltage of the inverter is unsigned, and 380 means 380V.

The parameter is set to 19, the output current effective value of the inverter is unsigned, 100 means

10.0A

The parameter is set to 20, the output active power of the inverter is unsigned, and 1000 represents

100.0% of the rated power of the motor.

Set the parameter to 21-22 for standby

The parameter is set to 23, the inverter bus voltage is unsigned, 537 means 537V

Set the parameter to 24-25 for standby

Parameter is set to 29 Inverter output terminal status 1: ON 0: OFF

Set the parameter to 30 for standby

Parameter is set to 31. Inverter input terminal status 1: ON 0: OFF

Set the parameter to 32-33 for standby

Parameter is set to 34 Analog input channel 0 10000 means 10.000V

Parameter is set to 35 Analog input channel 1 10000 means 10.000V

Set the parameter to 36-39 for standby

The parameter is set to 40. The most recent fault number is 0~63.

Set the parameter to 41-42 for standby

The parameter is set to 43 and the radiator temperature is 60 degrees Celsius.

Parameter is set to 44 Encoder count 0~65535

Parameters are set to 45-59 for standby

D. 3 Protocol Usage

Through the description of the above types of communication protocols, we have a general
understanding of the PROFINET communication of the STEP inverter. The following describes a

specific application example of PROFINET communication:
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Step 1: Prepare a PLC that supports PN communication, such as Siemens S7-1200;

Step 2: Prepare the GSD file GSDML-V2.32-STEP-Profinet Adapter-XX.xml provided by our
company;

Step 3: Prepare a frequency converter with PROFINET function from our company;

Step 4: Power on the inverter and set the following parameters in the inverter parameter group:
P10.02 =5 PROFINET command given

P10.03 = 17 PROFINET reference speed

P82.02 Custom status word 1 You can select the status word you want to detect through the annotation
on the operator.

P82.03 Custom status word 2 You can select the status word you want to detect through the annotation
on the operator

P82.04 Custom status word 3 You can select the status word you want to detect through the annotation
on the operator.

P82.05 Custom status word 4 You can select the status word you want to detect through the annotation
on the operator.

Step 5: Connect the PLC and the inverter with a PROFINET standard cable. (Please complete step 4
before proceeding to step 5)

Step 6: After the PLC imports the GSD file, no matter which type of protocol is selected, the inverter
protocol control word WORD1 must be given the following bits through PROFINET communication.
This is the operating condition of the inverter:

Word1 (operating conditions)

Bit0 = 1 Run Bit0 = 0 Stop

Bitl = 1 Normal operation Bit1 = 0 Base blocked

Bit2 = 1 Normal operation Bit2 = 0 Quick stop , decelerate to stop according to the deceleration time
set in P40.09

Bit10 =1 PLC command is valid

Bit7 = 1 Reset fault Bit7 = 0 Normal status

Word2 (speed reference)

-30000 ~ 30000 speed setting

Remark:

If the inverter is AS600 series software and uses master-slave control, you need to set the inverter
parameters -
Host P10.03 =17 PROFINET given frequency/speed

Slave P10.04 = 7 PROFINET given torque

Set in PLC programming communication

Word1

Bit6 = 0 Main mode speed mode

Bit6 = 1 Slave mode torque mode

-215-



Shanghai Sigriner STEP Motor Co., Ltd.

In main mode Word2 -30000 ~ 30000  Speed setting Word3 invalid
In slave mode Word3 -1000 ~ 1000 Torque setting Word2 is invalid
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]
Appendix E Modbus Communication

Debugging Guide

Modbus is a serial communication protocol widely used in the industrial field to implement data

exchange between host computers (such as PLCs, HMlIs, and PCs) and inverters.

E.1. Wiring

H1 H2 HOHC
—i=

\ A N
\- -
1C
RP MP YO YOC Y1Y
— &

When using a Modbus gateway (or USB to 485 adapter):

T/R+ connects to inverter A+
T/R- to inverter B-
When using a Siemens PLC (such as S7-1200):

PLC TRA connected to inverter B-
PLC TRB connected to inverter A+

E. 2. Parameter settings

Parameter Setting
hame Remark
code Values
Th ti d i i
MODBUS given operation P10. 02 2 ¢ operation command 1s glven
by Modbus communication
. Frequency command is given by
MODBUS given frequency P10. 03 12 . .
Modbus communication
MODBUS communication P80. 00 2 Enable Modbus communication
function
Baud rate P81. 00 38400 Must be consistent with the

master station

Must be consistent with the
Data format P81.01 0dd parity master (8 data bits, 1 stop bit
is the default)

Modbus RTU mode, the most
common

Transmission Mode P81.02 RTU

The station number of the

Local address P81. 04 1 . . .
inverter, unique in the network
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When the debugging assistant is

Communication Format P81.07 Hexadecimal/ connected: hexadecimal;
decimal When the PLC is connected:
decimal;
The inverter takes protective
Communication protection P94. 18 1: On action when communication is
interrupted

If no command is received
P94. 19 2s within this time, a fault will
be reported.

Communication disconnection
protection time

Note: The communication between Siemens 1211 PLCand flexible platform inverter only
supports baud rate 38400 and odd parity.

E.3. Read and write monitoring registers

This type of address is used for real-time control and monitoring, such as starting, setting frequency,
reading current and voltage, etc.

Address calculation rules: Modbus address = register address + 0x999A

Common function codes: 04 (read), 06 (write single)

Examples of common control instructions (hexadecimal):

Run control (write address 0x999A)

Forward start: 01 06 99 9A 00 05 (Data 00 05 indicates forward)
Reverse start: 01 06 99 9A 00 06

Stop: 01 06 99 9A 00 00

Frequency setting (write address 0x999B)
Given 50.00Hz: 01 06 99 9B 13 88 (data 13 88 = 5000 -> 50.00Hz)
Given 25.00Hz: 01 06 99 9B 09 C4 (data 09 C4 = 2500 -> 25.00Hz)

o1 06 9 9B 13 83 DB EF

w1

01 06 99 9B 13 68 DB IF

W s |
s |

FHaHER

e

Read status (read from calculated address)

Read current frequency (address 0x4BB): Ox4BB + 0x999A = 0x9E55

Send command: 01 04 9E 55 00 01

Return example (25.00Hz): 01 04 02 09 C4 ..., where 09 C4 is 2500, representing 25.00Hz.
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01 04 02 09 C4 3E F3

BT =

E.4 Read and write function group parameters

This type of address is used to read and write the internal parameters of the inverter, such as P10.02,
P20.04, etc.

Function code: 04 (read), 06 (write)

Address calculation: No conversion is required, just use the parameter number directly.

For example :

Read parameter P10.02: Send 01 04 10 02 00 01. Response 01 04 02 00 02 ..., where 00 02 means the

parameter value is 2.
[B =omases

01 04 02 00 02 38 F1

11:05:18 JEF 2GR

@l
BfEESDS

P10.02°
BETHE: 076 BHAE:
i

Write parameter P30.01: Send 01 06 30 01 00 OD. Reply 01 06 30 01 00 0D, where 00 0D indicates the
parameter value is 13.

01 D6 30 01 00 0D 16 CF
D1 06 9A 03 0O 65 97 21

11:32:33 £ Fa Lo
WADLIIRE

P20.01

‘ i3

+ RIS

SEE: 07199 BHAMN:
{2

= EEs
o - B

| T
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E. 5 Debugging Tool Usage

| @ ccommnms v2so - o x
| SEFHR

01 06 99 95 13 66 DB EF IS Gow R
I 4 (o1 06 99 94 00 05

4 [A[o1 08 99 94 00 00

1
2

3 B Hpiosemss e |[3]
4
5
[
7
8
3

4 FAo1 06 99 98 09 C4
| [ Ojo1 03 seop oo o1

oo
oo
=20
oo
oo 10
TRAEE 0 =
FREOREE Ri{ER
O=eifs 4 #i B0 - GFE0 BOTH | KEE  BLET WHED  poemeamnne
Hikles] RBICSRFLL (FESIE
fHi E ! [ | = BEITFSHR!
sy (1000 as/l | o http: //www.52ic. net
Ol [ sk g Osmte Oanwsesate RBeeM | | 7 (00 000
[ #tdmndsk ‘ (I #hiBfis ModbusCRCHRSTT ~ BAEEM | heep: //es BRic net
Cldimee | Oz s e MR ERRATEI
g e |01 06 50 9B 09 C4 AR RmE £THEMN
ERICRIM www.52ic.net |R:B 58 l STATUS: COMS OPENED,9600,8,1,.%

Open the serial port debugging assistant, as shown above:

1.Set up the serial port;

2.Click 2to display the command frame;

3. Control instructions can be sent in the command frame;

4.You can check below whether there is a return value after the data is sent. If
there is a return value, it means that the data is sent and received successfully.
You can also check below whether there is a return value after the data is sent
Monitor on the handheld operator whether the command is sent successfully.

E. 6 Troubleshooting Process

1. Check the wiring: Confirm whether the A+ and B— line sequence is correct.

2. Check parameters: Check each parameter of the inverter (baud rate, parity bit,
address, etc.) to see if they match those of the master station.

3. Check the master station configuration: Confirm whether the Modbus address and
data length in the PLC program are correct.
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]
Appendix F EtherCAT Communication

Debugging Instructions

F. 1 Hardware Connection

S SIEN
F. 2 Inverter Parameter Settings

P10. 02=4 (EtherCAT command)
P10. 03=10 (EtherCAT commanded speed)

F.3 Establish communication connection

1. Open the TwinCAT installation directory (C:TwinCAT3. 1ConfigloEtherCAT) and copy
the XML file to the directory to complete the addition. After installing the
Beckhoff TwinCAT software on the PC, you need to import the device description XML
file for the EtherCAT slave devices; otherwise, the slave devices cannot be scanned
or recognized.

| & [ = | EthercAT - m] X
el == == == o
« w 4| > B > SRS (C) > TwinCAT > 3.1 > Config » lo » EtherCAT » | \\ v & | 7E EtherCAT £2% »

A oEm puEE e T A

A GEEiEE LGiEs

I Desktop ¢ m Backup_20251103_153155 WinRAR ZIP 19,638 KB

" u Backup 20251103 152426 WinRAR ZIP 5,762 KB
& T ¢

v Microsoft Edge ..
& = d © Beckhoff AMIBox \ Microsoft Edge ...
SET v @ Beckhoff AMPESxx A 2
EtherCATHGS € Beckhoff AMPES:x
SCEESIEE-EEe £ Beckhoff APSTx0cx

W T s € Beckhoff APSonc

Microsoft Edge ..
Microsoft Edge ..

Microsoft Edge ...

Microsoft Edge ...

—— € Beckhoff ASIB0x 202510430 Microsoft Edge ...
€ Beckhoff AT20x 2025/10/30 Microsoft Edge ..
& WPSES @ Beckhoff AT2 10 2025/10/20 Microsoft Edge ...
i @ Beckhoff AT22xx 2025/ Microsoft Edge ...
@ Beckhoff ATH2500c 2025410/ Microsoft Edge .. el
[l € Beckhoff AX2ox 2025/10/30 Micrasoft Edge ... BRI,
5 Eber & Beckhoff AX5x0c Microsoft Edge ...
I Deskiop € Beckhoff AxByxx Microsoft Edge ...
B & Beckhoff AXByxx-zzzz-0106 Microsoft Edge ...
i @ Beckhoff AXByxx-7227-0107 Microsoft Edge ...
0 i @ Beckhoff AXBGXx Microsoft Edge ...
& @ Beckhoff AXBExx Microsoft Edge ..
3= € Beckhoff AX883x Microsoft Edge ...
b B & Beckhoff AX8600 Microsoft Edge ...
i, AR (C) @ Beckhoff AXaa20 3 Microsoft Edge ...
— Data @) € Beckhoff BRoox 2025/10/30 22:00 Microseoft Edge ...
. I @ Beckhoff Clioooc 2025/10/30 22:00 Microsoft Edge ..
@ Beckhoff Citoon 2025/10/30 22:00 Microsoft Edge ..
- FIE (F)

& Beckhoff EJTxo
o FE ¥ M8 Reckhoff Fl2xx Micrasaft Fdae ..

129 472 A ” =

Microsoft Edge ...
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2. Configure the computer’s IP address and the Beckhoff PLC port to be on the same
network segment. (The PLC port IP wused for this test is 192.168.8.91)

< BB - O % iTEPASﬁ: Meth-0 « B
A} 2 »
|
G =m LA )
e = HIHBE # |
E »| FARIRIREE =) e | 3
7 Internet I I
Fi4E#0 Internet -
¥ s - o
8 = > BNEE > FERNEER > RESE Vo & mmsEaes »
SREAESE  SREER : = s B~ m
OpenVPN TAP-Windows6 L“ WLAN L" EAmEsE
FREGEERE R MR ctepelectric.com e

B FEE
Realtel 8822CE Wireless LAN .. % Bluetooth Device (Personal Ar...

PRI ~ | LkA 2 = LA 3
 ms B A e L
Windows Bk @ Realtek PCle 6 =mE) br SSL VPN CS Support ... @ Siemens PLCSIM Virtual Ethern...
% VPN 3 HE)
BH(T)
G
e KTES @ 6 mEE)
- =
= iR SIS
) B Q 20
§ ==22m
D «m

- ] >
v U FREeE s »
A s HhE  SenbEEeE E-m @
I : Al “ M Internet HRUME 4 (TCP/IPv) FB1E X
] MiE  m= ——
SR, ST, WALGESIEER P 28, S0, FEEAR
& Realtek PCle GbE Family Controller ERGEERGEESN P28,
ES(Q)..
O EFEEE P #51HO)
ISR REUEE (O):
EF Microsoft MgEE ~ “

T2 Microsoft FIFEAIHITITEINAS 9z el 8 Foe
= Npcap Packet Driver (NPCAP)

o .
QoS i

|4 o Internet HHSUEZ 4 (TCP/IPv4) 1

L1 4 Microsoft FE=ERERE R 552 DNS RS siuE)
« PROFINET 10 orotocol (DCP/LLDP/RST s
L3 2 @ A TE!) DNS RES=EEHE):

ey w0 [ Eew S— @« ]

TSR Internet P, EHMLESRAR RSN, B
TEARSHET SRS TEE.

[iE=eEas0 ——_—

[}

=

B
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3. Open TwinCAT XAE (TcXaeShell) and create a new project, as shown in the figure
below.

@ =R - Texaeshel Y & teEmm i = =
SR  @EE) WEV) HEPE) BKO0) TwinCAT  TwinSAFE  PLC  EIAM) Scope TEM EOW) EEAH)

LR TT [9-¢- b w - |5 o
* Build 4024.67 (Default) ~ _: | :

B
S

= TwinCAT 3 BECKHOFF

s - 2
B Open g
HES Open Project/ Soliion =

TwinCAT Project9.sin 5
C\Users\wangtys\Documents\TeXaeShelNTwinC... FELI
TwinCAT Project.sin Bl vewTwncatproje. | 1
B i\ Users\wangtya\Documents\TeXaeShelN TwinC... Y EeE—— |

TWinCAT Buninns? oL
m C\User{ HERH ? 1%
TwinCA P FE HeFdE: | BRAE - 5 (Cirl+E)

DAAY |

Vi _— 7
Bx= |‘§ TwinCAT XAE Proje... TWinCAT Projects | X% TwinCAT Projects

ol TwinCA | - AT Measurement TwinCAT XAE System Manager
CE o User 3 Configuration
'1 test3.sl TwinCAT PLC 2

CiUsery  TeXaeShell Solution

i
FREESNAE?
15 Visual Studic 25
ERN): [TwinCAT Projectio |
EEL: |C\Users\wangtya\Documents\TeXaeShell - H(B)...
BAAZERM):  TwinCAT Project]0 FEEAEEEERD)
[ mmemmrEsEw
4

4. After entering the project, double-click *SYSTEM . In the right-hand window,
click ’Choose Target System’, and a window will pop up. If the PLC has been added
before, it will be displayed in the window and can be selected directly. If it is
being added for the first time, you need to click ’Search’, and a popup window
will appear. Follow the steps in order.

[l TwinCAT Project10 - TeXaeShell Y £

P  REE) WEM HAP) £AE) EKD)  TwinCAT  TwinSAFE  PLC  EIRAM) Scope TE(M HOW) EIH)
|B-t-2 w8 [ < -| Relesse =~ TwinCAT RT (x64) - b B - | -lmen

% Build 4024.67 (Loaded ~| - &y E | @ |‘;u 48 | TwinCAT Project10 | <Local> -leE | | | &

TwinCAT Projectl0 + X

~ -
General Settings Additional Files
&
B 2R
E TwinCAT System Manager 5 || choose Target. (Name) SYSTEM
Disabled Enabled
v31 (Build 4378) ol e
temType 0
—— PathName TIRC
Engineerin Choose Target System X
Target 2 (Ll i3
ANALYTICS [2] CRE419ED (5.55.110.2501.1)
b Evo Project Cancel
3 ||| search Ethermer
Copyright
i Search (Fisldbus)
hitp:/ ot
[[]5et as Default
v
|EREI=
BMERLE ~
SRS Connection Timeout (s} 4 e P
isd e T 1 |&
2025/11/11 13:49:06 173 ms | TwinCAT XAE":
Replace description for 'Drive Diagnastics
(BodePlot)' from 'CATwinCAT\3.1\Config
@ \Modules\TeNeObjects tmc’ with versioned
description from 'CATwinCAT\3.1\Repository 2
4 IS \Beckhoff Automation GmbH\TeNcObjects o
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[@ TwinCAT Project10 - TexaeShell
XEF  RSEE WEV) #=EE)
{o-o|@-u-zuel
Build 402467 (Loaded - _

.8

|

4r/EB) JERAD)  TwinCAT  TwinSAFE

PLC

ELov)
TwinCAT RT (x64)
& | TwinCAT Project10

Scope  IEM &OW) =EH)
b HLL. -
CX-5419ED (ERROR)

- | Release - -

TwinCAT Projectl0 + X

s
REE

(Cerl+Q)

-lmem
|

@E- |-,
RHEEEEES(Crly) P
[ #EE TwinCAT Project10"(1 4
4 il TWinCAT Project10
b sysTEM

[ezdl

[@ TwinCAT Project10 - TcXaeShel
XA REE) WEV  \EE)
fe-o|n- 2|

Build 4024.67 (Loaded ~ _

S

EERASTERSES(Crly) P
R B2 TwinCAT Project107(1 4
4 ol TwinCAT Project10

bl SYSTEM

MOTION

[ cev
VISION
&l anaLYTICS

General Settings Additional Files

Refresh Status

(& T —

HostMame  Conrected  Address  AMS Neld  TwinCAT - 05 Version  Fingerprint - Comment i

Select Adapter(s)

altek PCle GbE Family Controller  192.168.8.100 255.255.255.0
ealtek 8822CF Wircless LAN 802, 11ac PCI-E NIC  10,167.63.15 255.255.254.0

Route

Amshel

Cancel
Wirtual el

am

O Temporary

T am

T
Jhsidls © Temporany

Transport Type

Addiess Info;

(O Host Name Advanced Seltings

® P Address [ Uridirectional

Connection Timeout [s] 5 E
e

=
EEES

{
BEERR

Add Route Close

i

SYSTEM
&
B Z0a
(Name)
Disabled
ItemType
PathName

SYSTEM
Enabled
o

TIRC

e
2025/11/11 13:49:06 173 ms ‘ TwinCAT XAE"
Replace description for ‘Drive Diagnostics
(BodePlot)' from ‘CATwinCAT\3. T\Config

@ \Modules\TeNcObjects.tmc’ with versioned
description from 'CATwinCAT\3.1\Repasitary
\Beckhoff Automation GmbH\TcNcObjects

=1
m

X T

£RHB) VSED) TwinCAT  TwinSAFE  PLC  EA(M) Scope IE() &OW) #HEIH)
e 15 » L. - |
CX-5419ED (ERROR)

TwinCAT RT (x54)
TwinCAT Project10
-

Release - -

General Settings Additional Files

B Add Route Dialog

| EnterHost Name /1P | | Refresh Status

Broadcast Search

‘ Host Mame

Finge]

10.167.63.53
10167 62104

192.168.84.73.1.1
163,254 31,4711

31,4024
314024

“witdowss 10 (19045)

51-NB-2427 stepelectric. com “windows 10 [15045]

EAS7¢
CBAw

>

B

Fioute Neme [Taiget)
Amselld:

Vitual AmsHelld [MAT)
Transpoit Type:

Address Info:

Cx-5419ED

TCP_IP

192168.8.92

v

OHostName @ IF Address

Conection Tineod (5 |5 =
Mas Fragment Size (kByte): [0 [=

52:NB-2663

Fioute Name (emote]

2025/11/11 13:49:06 173 ms | TwinCAT XAE":
Replace description for 'Drive Diagnastics
(BodePlot)' from 'C:ATwinCAT\3.1\Config

@ \Wodules\TcNcObjects.tmc’ with versioned
description from ‘CATWIinCAT\3.1\Repasitory
\Beckhoff Automation GmbH\TcNcObjects

o

Target Route Remate Route:
O Project O None / Server
@) Static (®) Static
O Temparay O Temporary
[] Advanced Settings [ Uridirectional
2 | Add Route | Close
=} poatd T =
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TwinCAT Project10 - TcXaeShell o
TR SEE WEV) TEE)  £@E) BE0) TwinCAT  TwinSAFE  PLC EAM) Scope TE(T) BHOMW) EEIH)

-o|8-a-3 r | 9 = & -| Release  -| TwinCAT RT (x64) -1 p .

Build 4024.67 (Loaded ~| S5 0 [ B8 2 0|

| #
& | TwinCAT Projectl0 - CX-5419ED (ERROR) - ' | |

P e
BE-|o-a[k General | Settings  Additional Files
BERASEAREES(Crly) P - : 1
w1 ad | b
] BEAE TwinCAT Project10°(1
4 gl TwinCAT Project10 - (Name) SYSTEM
T e EnlerHostName /P [ | Riefresh Slatus Broadoast Search Disabled Enabled
= MOTION : 3 temType 0
7 Add Remote Routs X | PathName TIRC
[ 5ecuie AD5  (TwinCAT 31 5= 4024) Ve emivt
2 h]
Remote Lser Credentials 1 @ %%JU’A ek ﬁgjj 1
[ TinCAT 2.4 Password Format
Cancel
Flaute Name [T ariget TREATIED Foute Name [Hemote] GONE2EET
AmsMetlc 5.55.110.250.1.1 Target Route Remate Foute
Vil smebetd Ty [ | OProiest ONare/ Seiva
@) Static (@) Staic
Transpart Type: TCR_IP v O Taniay O Torodiat
OHostName @ IP Address [ Advanced Getings [ Unidirectional
e Cormectn Tmeau (5[5 3
el 5
g Max Fragment Size (kByte): [0 < dd Routs Close
A e b 5 |-
2025/11/11 13:49:06 173 ms | TwinCAT XAE'
Replace description for 'Drive Diagnostics
(BodePlot)" from 'CATwinCAT\3.1\Config
@ \Modules\TcNcObjects.tmc’ with versioned
description from ‘CATwinCAT\3.T\Repositary 5
§ N \Beckhoff Automation GmbH\TeNcObjects o
- :

FHRASEE ~

[@ TwinCAT Project10 - TcXaeShel Y & Pl = o x
IO EEE WENV) WEP)  EWE)  WA0)  TwinCAT  TwinSAFE  PLC EAM) Scops IR EOW)  EEH)
fo-o|@-a-aud| |9 = & | Release  -| TwinCAT RT (x64) - b RO - | = B~V s

Build 4024.67 (Loaded ~ _ 0 Q‘ TwinCAT Project10 ~  CX-5419ED (ERROR) =~ _i: ‘ |

General Settings Additional Files
7 Add Route Dialog
SYSTEM
ErterHostName /P [ | Fiefresh latus Broadcast Search Enabled
ItemType [
Host Name Connected  Address AMS Hetld TwinCAT 05 Version Finger| | PathName TIRC
CR5415ED 192168892 55511025011 314024 ‘Windows101E0F 815595
DESKTOP-TSGLMPS 101676340 1632541962131 314024 Windows 10 (13045 4EAd
NB-2181. stepelectic.com T 101676353 192168847301 314024 Windows 10 (19045) EASFS
51NB-2427 stepelectric.com 1016762104 1632543167171 3714024 ‘windows 10(13045) CBASH
ANALYTICS
1o
< >
Fioute Name (Target} CHE41%ED Fioute Name (Remote}  |52NB-2663
AmsMetid: 5.65.110.250.1.1 Target Route Remote Route
Vitua Amsetd ety [ O Profeet O None /Server
@) Static (®) Static
Transpoit Type: TEP_IP & @ T O Temporay
Addiess Infa 192168892
OHostName @ IP Addess [] Advanced Settings [ Uridirectional
Connecton Timeaut sk |5 z
mE poatd T =
2025/11/11 13:49:06 173 ms | TwinCAT XAE'
Replace description for ‘Drive Diagnostics
(BodePlot) from ‘CATwinCAT\3.1\Config
© \Modules\TcNcObjects.tmc' with versioned
description from 'CATwinCAT\3.1\Repository 2
d " \Beckhoff Automation GmbH\TcNcObjects i

IEUBETE ~
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[@ TwinCAT Project10 - TeXaeshel

Y &
TR EEE BV WER  EmE) SO

Pl = x
TwinCAT ~ TwinSAFE  PLC  EIA(M) Scope TE(M EOMW) @EIH)
=1 -, | 9 = & -| Release  -| TwinCAT RT (x64) - b B | & -lmEes
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6. For example, to control the inverter to operate at 20.00Hz: first write 2000 in
Wordl (representing 20.00Hz), then write 0x406 in Word0 (setting bits 0, 1, 2, and
10 to 1); the inverter will then operate at 20.00Hz.
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Control word WORD1, with each of its bits defined as follows:
1:5 8 7 0

|—bit0: offl FXin%. 0: F1ks 1: B3

bitl: of2 BR{BTH. 0: PMWEN, JatHERENH, MPAS; 1 EEET
e bit2: REIES . 0: RS, 1FIBP40. 098 BRIEEST B RGERY: 1 EEET
bit3: {REH

bit4: {RER

bitS: 1RE

bit6: FMITH . 0: HETH; 10 X3

bit7: 0— 1 PKEEERR = AR

bit8: {RER

bitd: {RER

bitl0: 0: PLCE&S R 1: PLCaiSHM

bitl1: i SEERTIG. 0: B, 1: FTH

bitl2: {REZ

bitl3: {RE5

bitl4: {RES

bitl5: {RE5

Control Word WORDZ2: Speed command, for example: 5000 indicates forward rotation 50.00
Hz; -5000 indicates reverse rotation 50.00 Hz.

Control Word WORD3: Spare

Control Word WORD4: Spare

Control Word WORD5: Spare

Control Word WORD6: PLC forced DO output, high 8 bits enable output, low 8 bits
are output values.

Control Word WORD7: Acceleration (s, sks), 10000 represents 10.00s, this set time
is for accelerating from 0 to rated frequency.

Control Word WORDS: Deceleration (k. **s), 10000 represents 10.00s, this set time is
for decelerating from rated frequency to 0.

2.Status word

Status word WORD1, with each bit defined as follows:

U5 8 7 0

\—bizo: 025 |FFFPWM; 1 ARIFTHPWM
bitl: 0Z5)HETT; LAVRET

bit2: O:FIER; 15EfTH, PWMEERE, BifHER
bitd: O:FE: 14hpEs
bitd: OGEIFE—EBRISH; LEAFEFE T HEBISH

bits: ORERCE]; 1@
- bit6: OPWMEHHM, 10E%

bit7: 0FE: 1IRE

bit8: ORIABNEEME; 1 FIASEME

bitd: OARETH LSRR

bitl0: 0: T8I GEEETL) 5 1 Mg ()
bitll: 0-BEEEBEIESE; 1548 EHE

bitl2: O-BEEBE/TARERSS; 1 BHEBEPTETERISS%
bit1d: 0FCIESE; 11F%

bitl4: 0CREE; 1R

bit15: OBk

Note: The 9th bit of status word WORD1 (i.e., bit9) meaning:

=0: indicates that the inverter status received by the PLC from EtherCAT is
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invalid
=1: indicates that the inverter status received by the PLC from EtherCAT is valid
Status word WORD2: feedback frequency in Hz, for example: 5000 means forward
rotation 50.00 Hz; —5000 means reverse rotation 50.00 Hz

In closed-loop control mode: this word represents encoder feedback speed

In V/F control mode: this

word represents the actual output frequency

Status word WORD3: output current in A, for example: 100 means 10.0A
Status word WORD4: output voltage in V, for example: 380 means 380V

Status word WORD5: custom status 1, set according to parameter P82.02
Status word WORD6: custom status 2, set according to parameter P82.03
Status word WORD7: custom status 3, set according to parameter P82.04
Status word WORD8: custom status 4, set according to parameter P82.05

Appendix: Explanation of EtherCAT Custom Status Words

This description mainly refers to the last four bytes of the EtherCAT status
word, which can be selected through the inverter parameters P82.02, P82.03,

P82. 04, and P82.05. The definitions for each selectable parameter are as follows:
Parameter set to 0-7: Reserved

Parameter set to 8: Inverter s target torque, signed, standard value is the rated
motor torque, 999 means 99.9%, —-1000 means —-100. 0%

Parameter set to 9: Reserved

Parameter set to 10: Inverter’ s current output torque, signed, standard value is
the rated motor torque, 999 means 99.9%, —1000 means —100. 0%

Parameter set to 11-12: Reserved

Parameter set to 13: Inverter s target frequency, unsigned, 5000 means 50.00Hz
Parameter set to 14: Inverter’ s current operating frequency, signed, 5000 means
50. 00Hz, —-5000 means —50. 00Hz

Parameter set to 15: Inverter s feedback frequency, signed, 5000 means 50.00Hz, -

5000 means —50. 00Hz
Parameter set to 16:
1000 means —100. Orpm

Inverter’ s feedback speed, signed, 1000 means 100.Orpm, -

Parameter set to 17: Reserved

Parameter set to 18: Inverter s output voltage RMS, unsigned, 380 means 380V
Parameter set to 19: Inverter’ s output current RMS, unsigned, 100 means 10.0A
Parameter set to 20: Inverter’ s output active power, unsigned, 1000 means 100.0%

of motor rated power

Parameter set to 21-22: Reserved

Parameter set to 23: Inverter’ s bus voltage, unsigned, 537 means 537V
Parameter set to 24-25: Reserved

Parameter set to 29: Inverter output terminal status, 1: ON, 0: OFF
Parameter set to 30: Reserved

Parameter set to 31: Inverter input terminal status, 1: ON, 0: OFF
Parameter set to 32-33: Reserved

Parameter set to 34: Analog input channel 0, 10000 means 10. 000V
Parameter set to 35: Analog input channel 1, 10000 means 10. 000V
Parameter set to 36—39: Reserved

Parameter set to 40: Most recent fault code, 0763

Parameter set to 41-42: Reserved

Parameter set to 43: Heatsink temperature, 60 means 60° C

Parameter set to 44: Encoder count, 0 65535

Parameter set to 45-59: Reserved

3.Protocol Usage
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Given frequency conditions:

First, the following two positions must be set before the frequency can be
written to the inverter:

Bit2 = 1

Bitl0 = 1

Write the target frequency to Word2 (speed command), for example 3000 (30Hz).

Operating conditions:

Bit0 =1
Bitl =1
Bit2 = 1
Bitl0 =1
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]
Appendix G Optional Expansion Cards

G. 1 Torque off STO expansion card

Torque off STO expansion card Board model: AS.L17/P

Functional description of the STO terminal on board A

Terminal

number signal name Remark

When using internal 24V wiring, when activating the STO1 channel,

H1 and HO are connected.

STO1 channel terminal ~ |When using external power supply, when activating STO1 channel,

HI1 is connected to external power supply 24V+, and HC terminal is

connected to external power supply -.

When using internal 24V wiring, when activating the STO2 channel,
STO H2 and HO are connected.

terminal STO2 channel terminal When using external power supply, when activating STO2 channel,

H2 is connected to external power supply 24V+, and HC terminal is

connected to external power supply -.

STO24V+ STO internal 24V power supply +

When using external power supply, HC is connected to external
power supply 24 V-

STO external 24V-terminal

Note: It is forbidden to plug or unplug the high-voltage card while it is
powered on. The low—voltage card can only be plugged or unplugged after the
operator is powered off for at least 10 seconds.

When board A uses internal 24V wiring , the wiring diagram is as follows:

H1 H2 HO HC

When board A uses external 24V wiring , the wiring diagram is as follows:
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H1 H2 HO HC

+24V| | ‘ }

Functional description of the STO terminal on the B board

Terminal
number

signal name Remark

When using internal 24V wiring, when activating the STO1 channel,
HI1 and HO are connected.

STOL1 channel terminal When using external power supply, when activating STO1 channel,
HI1 is connected to external power supply 24V+, and SC terminal is
connected to external power supply -.

STO When using internal 24V wiring, when activating the STO2 channel,
terminal H2 and HO are connected.
STO2 channel terminal When using external power supply, when activating STO2 channel,
H2 is connected to external power supply 24V+, and SC terminal is
connected to external power supply -.

STO24V+ STO internal 24V power supply +

B board uses internal 24V wiring, the wiring diagram is as follows:

o
|

B board uses external 24V wiring, the wiring diagram is as follows:

H1|H2 | HO |SC PE

+24V, |
| I

STO function is enabled

Function code name Setting range Factory settings

P71.62 Function switch 0~ 65535 1029

Special function switch, generally used by debuggers

- Bit1: RS485 virtual oscilloscope control function of RJ45 port;

Bit2: The RS485 virtual oscilloscope of the RJ45 port only has monitoring function;

Bit3: USB port virtual oscilloscope control function;

Bit 4: USB port virtual oscilloscope only has monitoring function;

Bit 9: Enable the STO board base blocking function (to avoid malfunction when there is no
STO board). For example, when Bit 9 is set to 1, the STO board base blocking function is enabled.
When it is set to 0, it is disabled. Add 2 to the power of 9 to the factory parameter 1029, that is, 1541
to enable this function.
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G. 2 Profinet communication board

Profinet communication card Board model: AS.L03/C9

Note: It is forbidden to plug or unplug the high-voltage card while it is
powered on. The low-voltage card can only be plugged or unplugged after the
operator is powered off for at least 10 seconds.

G.3 I0 interface board

Universal Standard I0 Board — A Board
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Universal Standard 10 Board-B

10 board for intelligent flexible inverter

Optional categories Board model
Universal Standard 10 Board - A Board AS.1.03/C2
Universal 10 Board - B Board AS.L03/ G4
With SSI programmable 10 board - with isolated 485 AS.1.03/D4.01
With SSI programmable 1O board - with isolated CAN AS.L03/D4.02

Note: It is forbidden to plug or unplug the high-voltage card while it is
powered on. The low—voltage card can only be plugged or unplugged after the
operator is powered off for at least 10 seconds.

G. 4 Encoder PG card
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Encoder PG card

PG card optional for intelligent flexible inverter

Optional categories Board model

5V incremental PG card AS.L06/C9.01

12V incremental PG card AS.L06/C9.02

5V incremental frequency division PG card AS.L06/C9.03
12V incremental frequency division PG card AS.L06/C9.04
12V incremental PG card AS.L06/C9.05

12V incremental frequency division PG card AS.L06/C9.06
ENDAT type PG card 5V; frequency division AS.L06/D1.01
ENDAT type PG card 5V AS.L06/D1.02
Resolver PG card AS.L06/D2.01

SINCOS frequency division PG card 5V AS.L06/C5.01
SINCOS type PG card 5V AS.L06/C5.02

12V SinCosine Divider PG Card AS.L06/C5.03

12V SinCos PG card AS.L06/C5.04

Note: It is forbidden to plug or unplug the high-voltage card while it is
powered on. The low—voltage card can only be plugged or unplugged after the
operator is powered off for at least 10 seconds.

Incremental PG Card Specifications
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Support 5V/

PE W+ V- FA OV FB

pull/differential, supports 5V /12Vdivided output

Input and output electrical indicators

12V power input, supports open collector/push-

Parameter indicators

Terminal

Terminal Function

name .. Remark
number Description
A Frequency division signal
output A phase
oV Frequency division signal Transistor collector open
Frequency output 0V output, maximum output frequency
i . . 100 kHz (supports 1, 2, 4, 8, 16
d%V1510n Facebook Frequency division signal b 12;’;‘tgf7 S Cr
signal output output B phase 2 1 ota egment frequency
ivision );
oV Frequency division signal
output OV
- A+ encoder A Phase signal+
A- encoder A Phase signal-
Open collector/push—
B+ encoder B Phase signal+ pull/differential, maximum input
Encoder input frequency 100kHz
B- encoder B Phase signal-
7+ encoder Z Phase signal+
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encoder Z Phase signal-

Encoder power positive

Voltage 5V / 12VDC £5%

Negative pole of encoder power
supply

PE

Shield grounding

Shield wire grounding terminal

Wiring Instructions:

fi ﬂ PG dEERAR
J,I T .
;i B :
| ] || f
| e [
! | '
Nl . 1o
CJ | u ; jinl = ==t !c:}
| k d l Mm@
| [ | ¢ f
B () h; EE @&':ZT % =3
[ e e :
PE

Figure E-1 Wiring with encoder open collector signal

T n n s PGS A
Voo f 1 - £
' fﬁ R I— -
A '::} | |' T {:} i ] 1 [ i
| 0|4
| -z ;__3—1
By ] | ‘ Bt |4_
01 | | i I 5
h : H [ : [
| n} L———{ﬁﬁ———{_r ] 1
N S
Jﬁlﬁﬁﬂﬁihw
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Figure E — 2 Wiring with encoder push—pull signal
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Figure E— 3 Wiring with encoder differential signal
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Customer Complaint

Customer Name:

Telephone:

fax:

Complaint category:
Product [ Other

[0 Sales [0 Promotion [ Service [0 Quality [0 Business [

Content of complaint:

Complainant (Signature):
Complaint unit (official seal):

Date: Year Month Day
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Product warranty card

Customer Name:

Telephone:

fax:

Warranty Products:

Warranty content:

Warrantor (signature):
Warranty unit (official seal):

Date: Year Month Day
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Warranty Discussion

1. The warranty period of this product is eighteen months (subject to the barcode
information on the body). During the warranty period, if the product malfunctions or is
damaged under normal use in accordance with the instruction manual, our company
will be responsible for free repair.

2. During the warranty period, if the product is damaged due to the following reasons, a
certain repair fee will be charged:

A. Damage to the machine caused by improper use or unauthorized repair or
modification;

B. Damage to the machine caused by fire, flood, voltage abnormality, other natural
disasters and secondary disasters ;

C. Hardware damage caused by dropping or transportation after purchase;

D. Damage to the machine caused by failure to operate in accordance with the user
manual provided by our company;

E. Failure or damage caused by obstacles other than the machine (such as external
equipment factors);

3. If the product fails or is damaged, please fill in all the details in the "Product Warranty
Card" correctly and in detail.

4. The collection of maintenance fees shall be based on the latest revision of the
"Maintenance Price List" of our company.

5. This warranty card will not be reissued under normal circumstances. Please be sure
to keep this card and show it to the maintenance personnel during warranty service.

6. If you have any questions during the service process, please contact our agent or

our company in time.

7. The right of interpretation of this Agreement belongs to Shanghai Sigriner STEP
Motor Co., Ltd.
Shanghai Sigriner STEP Motor Co., Ltd.

(Customer Service Center) Service Hotline: 400-821-0325

Address: No. 1560 Siyi Road, Jiading District, Shanghai
Zip Code: 201801
Tel : 021-69926000
Fax: 0 21 - 69926000

Website: http://www.stepelectric. com
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Customer Notice

Dear Customer,

RoHS stands for the Restriction of the Use of Certain Hazardous Substances in Electrical and
Electronic Equipment. The European Union implemented the RoHS directive on July 1, 2006. It
stipulates that the use of six hazardous substances—lead, mercury, cadmium, hexavalent chromium,
polybrominated biphenyls (PBBs), and polybrominated diphenyl ethers (PBDEs)—is restricted in
newly marketed electrical and electronic equipment.

On February 28, 2006, seven Chinese ministries and commissions, including the Ministry of
Information Industry, the National Development and Reform Commission, the Ministry of
Commerce, the General Administration of Customs, the State Administration for Industry and
Commerce, the General Administration of Quality Supervision, Inspection and Quarantine, and the
State Environmental Protection Administration, jointly promulgated the "Measures for the Control of
Pollution Caused by Electronic Information Products," which became China's version of the RoHS
Directive and became mandatory. On February 1, 2008, the State Environmental Protection
Administration of the People's Republic of China issued the " Measures for the Control of
Environmental Pollution Caused by Electronic Waste, " which came into effect. These measures
explicitly stipulate that users of electronic and electrical products must provide or entrust electronic
waste to dismantling, utilization, or disposal units (including individual businesses) listed on a list
(including the provisional list) with appropriate business scope for dismantling, utilization, or
disposal .

Our company strictly controls six hazardous substances , including lead, mercury, cadmium,
hexavalent chromium, polybrominated biphenyls (PBBBs), and polybrominated diphenyl ethers
( PBDEs ), in the selection and procurement of electronic components, PCB boards, wiring harness
materials, and structural parts . During the production process, PCB components are soldered on the
Xinchi lead-free soldering production line using lead-free soldering processes.

The following components may contain toxic and hazardous elements:

electronic Electronic printed circuit Plastic

BN 47 components boards ( PCBs ) parts

Possible toxic and | Six hazardous substances including lead, mercury, cadmium, hexavalent chromium,
harmful elements polybrominated biphenyls and polybrominated diphenyl ethers

—. Environmental impact analysis:

Our company's electronic products will generate some heat during use, which may cause trace
amounts of certain harmful substances to be emitted, but this will not cause serious impact on the
surrounding environment. Once the electronic products reach the end of their life cycle and are
discarded, the heavy metals and toxic and hazardous chemicals in them will cause serious pollution
to soil and water resources.

. Life cycle of electronic products and equipment:

Any electronic product and equipment has a service life and will be damaged and scrapped. Even
if it can still be used, it will be eliminated by the upgrading of electronic products. The life cycle of
our company's electronic products and equipment generally does not exceed 20 years.

—.. Disposal methods for scrapped electronic products:

When electronic products are scrapped, improper handling can pollute the environment. Our
company requires customers to establish recycling systems in accordance with relevant national
regulations. They must not be discarded as general household waste or industrial solid waste.
Instead, they must strictly adhere to the "Measures for the Prevention and Control of Environmental
Pollution by Electronic Waste" issued by the State Environmental Protection Administration. They
must be stored and utilized in an environmentally sound manner or collected and recycled by
qualified disposal agencies. Unqualified individuals and organizations are prohibited from
dismantling, utilizing, or disposing of electronic waste.

Do not dispose of electronic waste with normal household waste. Call your local waste disposal
agency or environmental agency for advice on how to dispose of electronic waste.

Shanghai Sigriner STEP Motor Co., Ltd.
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