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1 Fundamental safety instructions
1.1 General safety instructions

I\

/\ DANGER

Contacting with charged parts and other energy supplies will cause life danger
Contacting with charged parts can cause serious injury or even death of personnel
e Only professionals are allowed to work on electrical equipment.

e All operations must comply with national safety regulations.

There are usually six security steps:

1.Prepare for power failure and notify team members affected by power failure.
2. Disconnect the power supply of the device

— Close device.

— Please wait until the discharge time specified on the warning board expires.
— Confirm that there is no voltage between the wire or between the wire and
the ground wire

- Confirm that the auxiliary voltage circuit is power off

— Confirm that the motor cannot start.

3. Check all other dangerous energy sources, such as compressed air, hydraulic
systems and water.

4. Disconnect all dangerous energy supplies, such as closed switch, ground
connection, short connection and closed value

5. Make sure that the energy supply will not be connected automatically.

6. Make sure that the correct device is completely locked.

Restore the ready status of the device in reverse order after the job is completed.

/A WARNING

Dangerous voltage generated by connecting inappropriate power supply
can cause life danger.

Contact with charged parts may cause serious injury or death of personnel.

A WARNING

Contact with the charged parts on the damaged equipment can cause life danger
Improper handling may cause damage to equipment.

For damaged devices, dangerous voltages may be present at the enclosure or at
the exposed components which can result in death or serious injury when the
enclosure or the components get touched.

@ The limits given in technical data shall be followed when transporting, storing
and operating equipment.

@ Do not use any damaged devices.
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A WARNING

Cable shielding without grounding can cause electric shock and thus
lead to life danger

When the cable shielding layer is not grounded, the capacitor supercritical coupling
may cause fatal contact voltage

@ Cable shielding layer and unused power cable core wire (such as lock core
wire) have at least one side of shell grounded.

A WARNING

Electric shock may occur when not grounded which can cause life danger.
There will be high pressure on the bare parts of devices with Protection Lever
when lack of secure grounding or connection error which can cause serious injury
or death when be touched.

@ Grounding the device in compliance with applicable regulations.

A\ warRNING

Disconnection of plug during operation may cause electric shock, which
may lead to life danger.

The arc generated by disconnection of plug during operation may cause serious
injury or death.

@ If it is not specified that the plug can be disconnected during operation, the
connection can only be disconnected when the power is off.

A\ wARNING

Insufficient space of the shell can cause fire,which can lead to life danger.
Open fire and smoke can cause heavy casualties or property losses.

@ Equipment without protective shell should be installed in metal cabinet (or take
the same effort to protect) to avoid equipment contacting with open fire.

@ Make sure that the smoke can only be discharged through the safety channel.
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A WARNING

Accidental movement of the machine when using a mobile radio or mobile
phone can cause life danger.

When the mobile radio equipment or mobile phone with transmission power
greater than 1W is used within a distance of about 2m from the module, it will lead
to the functional failure of the equipment, which will affect the functional safety of
the equipment and lead to casualties or property losses.

@ Turn off the radio or mobile phone near the device.

A WARNING

Insulation overload can cause fire, which can cause life danger.

In IT network, grounding will make motor insulation increase load. Insulation failure
can produce smoke and cause fire, resulting in serious personal injury or death.
@ Use monitoring equipment that can report insulation faults.

@ Eliminate the fault as soon as possible to avoid motor insulation overload.

A WARNING

Insufficient ventilation will lead to overheating and fire, which will cause life
danger.

Insufficient ventilation space will lead to overheating, smoke, fire and personal
injury.

This may cause serious injury or death. In addition, the failure rate of equipment/system
may increase and the service life may be shortened.

@ The specified minimum spacing between components shall be maintained for
ventilation.

/\ WARNING

Lack of warning signs for unclear warning signs can lead to accidents.

Lack of warning signs or unclear warning signs may lead to serious personal injury
or death.

@ Check the integrity of the warning signs according to the documents.

@ Install warning signs for the components, and install warning signs in the native
language if necessary

@ Replace the unclear warning signs.
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A A WARNING

Failure to comply with the specified voltage/insulation test can damage the
equipment.

Failure to comply with the specified voltage/insulation test can lead to equipment damage.
@ Disconnect the equipment before voltage/insulation test of the machine/equipment,
as all drives and motors have been tested for high pressure from factory, so there is
no need to test again in the machine/equipment.

A /\ WARNING

Invalid safety function can lead to life-threatening.

Invalid or unsuitable safety functions can cause functional failure of the machine,
which may lead to serious injury or death.

@ Please pay attention to the information in the relevant product documentation
before debugging.

@ Monitor the whole system and all safety related components to ensure the
safety function.

@ Make appropriate settings to ensure that the security functions used are matched
and activated with drive tasks and automation tasks.

@ Perform function test.

@ After ensuring the normal operation of the machine's security function, it was
put into production.

A /A WARNING

Machine misoperations caused by incorrect parameter settings or modification

of parameter settings may cause life danger.

Wrong parameter setting can lead to incorrect operation of the machine, resulting
in serious injury or death.

@ Prevent malicious access to parameter settings.

@ Take appropriate measures (such as parking or emergency stop) to respond to

possible incorrect operation.

1.2 Safety instructions on electromagnetic fields(EMF)

A /A WARNING

Electromagpnetic fields can cause life danger.

Electromagnetic fields(EMF) will be generated when electrical energy technology
equipment such as transformer, driver and motor are running.

Therefore, it may cause danger to people near the equipment/system, especially
those with pacemakers or medical implants.

@ Ensure that there is a certain distance (at least 2m) between relevant personnel
and equipment.
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1.3 Operating electrostatic sensitive devices(ESD)

Electrostatic Sensitive Devices
It can be damaged by electrostatic field or electrostatic discharge components, integrated
circuits, circuit boards or equipments.

ﬁ /\ WARNING

Electric field or electrostatic discharge can damage the equipment.

Electric field or electrostatic discharge may damage individual components,
integrated circuits, modules or equipment, resulting in functional failure.

@ Only use original product packaging or other suitable packaging materials (such
as: conductive foam rubber or aluminum foil) to pack, store, transport and ship
electronic components, modules and equipment.

@ Only when one of the following grounding measures is taken, can contact
components, modules and equipment be allowed:

—Wear static—free wrist strap

—Wear anti-static shoes or anti-static grounding strip in the anti-static area with
conductive floor

@ Electronic components, modules or equipment can only be placed on conductive
backing plates (with anti-static backing plates, conductive static—free foam,

anti—static packaging bags, anti-static transport containers).

1.4 Industrial safety

Boneng Transmission provides industrial safety functions for its products and solutions
to support the safe operation of plants, solutions, machines, equipment and/or networks.

These functions are an important part of the whole industrial safety mechanism. In view
of this, Boneng Transmission continues to develop and improve its products and solutions.
Boneng Transmission strongly recommends that you regularly learn about product updates
and upgrades.

A WARNING

Tampering with software can cause unsafe driving state, which leads to danger.
Tampering with software (such as Virus, Trojans, Worms, Malicious software) can
make the device in an unsafe running state, which may lead to death, serious
injury and property loss.

@ Please use the latest version of the software.

For information and news, please visit the website (www.boneng.com).

@ According to the current technology version, the automation components and
drive components are integrated into the overall industrial safety mechanism of
the equipment or machine.

For more information, please visit the website (www.boneng.com).

@ Pay attention to all products used in the overall industrial safety mechanism.
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1.5 Legacy risks of drive system (electric drive system)

The control and drive components of the drive system are allowed to be used in industrial
and commercial applications within the industrial power grid.

When used in civil power grid, special design or additional measures are required.

This assembly is only allowed to operate in a closed enclosure or control cabinet and
must be fitted with protective devices and covers.

Only professional and technical personnel who have been trained, understood and followed
all the safety precautions indicated in the component and user manual can work on the component.
When the machine manufacturer carries out the risk assessment of the machine according
to the corresponding local directives (such as: European Union machinery directive), it must
pay attention to the following residual risks caused by the control components and drive

components of the drive system:
1. When debugging, operating, maintaining and repairing the equipment, the driven machine

parts run unexpectedly. The possible reasons are as follows:

—Hardware and / or software failures in encoders, controllers, actuators, and connectors
—Response time of controller and transmission equipment

—Operation and / or environmental conditions are not as specified

—Condensation / conductive impurities

—Error in parameter setting, programming, wiring and installation

—-Use of radio / mobile phones near controllers

—-External influence / damage

2. In case of failure, abnormal temperature, open fire, abnormal light, noise, impurity and
gas appear inside and outside the driver, which may be caused by:

—Part failure

—A software failure

—Operation and/or environmental conditions are not as specified

-External influence/damage

The equipment with the protection level of "open type/IP20" must be installed in the metal
cabinet (or take the same measures for protection) to avoid the internal and external contact
with open fire.

3. Dangerous contact voltage may be caused by:

—Part failure

—Electrostatic charge induction

—Static charge induction

—Operation and / or environmental conditions are not as specified

—Condensation / conductive impurities

—External influence / damage

4.The electric field, magnetic field and electromagnetic field generated during the operation
of the equipment may damage the close cardiac pacemaker bracket, medical implant or other
metal objects.

5. When the waste components are not operated in accordance with the regulations or disposed
in violation of the regulations, the substances damaging the environment will be released
and radiation will be produced.

explain:
Measures must be taken to prevent conductive foreign matter from entering the components.
If conductive foreign matters are excluded from the installation site, the control cabinet

with lower protection level shall be used.

Other information about the legacy risks generated by the components of the drive system
can be found in the relevant sections of the user's technical documentation.
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2 Description

2.1 Drive structure
Main components of the drive

Power Module Control Module

Each A1l series drive is composed of a Control Module (CM) and a Power Module (PM).
@ The control module can control and monitor the power module and the motor connected
with it.

@ The power module is suitable for motors with a power range of 0.75 kW to 37 kW.

The following data can be found on the Power Module nameplate ()
@ Name: for example: Power Module PM25

@ Technical data:  voltage, current, power

@ Product number: for example: A1-PM25-B3B55-N

@ Version: for example:

The following data can be found on the Control Module nameplate ()
@ Name: for example: Control Module CM23

@ Product number: for example: A1-CM23-MB-PE

@ Version: for example:

2.2 Control Module

The difference between each model of control module CM23 lies in different field bus
and encoder types.

Name Identification of product Field bus/Encoder

CM23 Al-CM23-MB-PE Modbus/Photoelectric
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2.3 Power Module

This chapter contains important descriptions of Power Modules.
All power data are rated power or low overload (LD) power.
The Control Module CM23 can operate with the following power modules:

@ PM25 IP20 type

Table 2-1 Product code of shielding plate connection kit

Boundary dimension Identification of product
B1
B2 Al-H06-B1
B3 A1-H06-B3
B4 A1-H06-B4
B5/6 Al1-H06-B6

PM25, 3 AC 400 V-Standard application scope:

The power module PM25 with IP20 protection level has two types: without filter or with
built—in A-level power filter. PM25 realizes dynamic braking through an external braking
resistor.

Product number range: A1-PM25-B3XXX-N (or F)

Boundary dimension B1 B2 B3 B4 B6

Power range (KW)

1P20 type 0.75~3.0 4~75 11~15 18.5~37 45~132

Note: N indicates that there is no built-in filter option, and F indicates that there is a

built-in filter option.

2.4 Components for Power Modules
2.4.1 Accessories—Power Module

Shielding and strain release of power interface can be realized by shielding connection kit.
The shielding connection kit is composed of shielding plate, tie and screw.

Table 2-1 Product code of the shielded connection suite

Boundary dimension Identification of product
B1
B2 Al1-H06-B1
B3 Al1-H06-B3
B4 Al1-H06-B4
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2.4.2 Incoming filter (users can customize accessories)
The use of power filter can make the drive achieve higher anti-RF interference level.
The drive with integrated power filter does not need external filter.

2.4.3 Power reactor (users can customize accessories)
Power reactor can provide over—voltage protection, suppress grid harmonics, and reduce
the voltage defects caused by commutation of rectifier circuit.

2.4.4 Output reactor (users can customize accessories)

The output reactor can reduce the voltage load of the motor winding, and the load of the
driver can be reduced by the capacitive charge and discharge of the cable. When the motor
cable exceeds 50m (shielded cable) or 100m (unshielded cable), an output reactor must

be used.

2.4.5 Brake resistor (users can customize accessories)
The braking resistance can make the load with large moment of inertia brake rapidly. The Power
Module can control the brake resistance through the integrated brake chopper.

2.5 Allowed encoders

The following encoders can be connected to the Control Module:

Encoder type Application
24V push-pull encoder used for speed control
24V open-set pole encoder used for speed control

2.6 Debugging tools of driver
The following tools are used to debug, diagnose, and control drive, as well as backup
and transfer drive settings.

Operation panel Product number

. oP25 AL-OP25
e plain text display

e provide menu guidance

and application wizard

PC Tool

With the help of BONENG BONENG Drivesoft b
www.poneng.com

Drivesoft, ushb—RS485 cable Download address 9

is connected to the keyboard

interface to access the driver It is recommended to

tool USB-RS485 cable use stable and reliable

brand conversion cable.
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3 Install

3.1 Drive installation steps
Prerequisites for installing drive
Please check before installation:

e Are the required drive components complete?

—Power Module Meet the installation conditions
—Control Module L 2
—Accessories, such as power reactor or brake resistor E Installation of reactor and filter ]
e |Install the required components 3
Are tools and parts complete? [ Install the power module ]
Step e
Install the drive as shown by the right arrow: ‘ [ Insta]lingﬁ:ontrol unit ]
You have installed all the components and are ready

( End of installation )

to start.

3.2 EMC specification for drive

3.2.1 Electromagnetic compatibility (EMC) installation regulations of drive
The installation of the drive and motor should be electromagnetic compatible to ensure
the normal operation of the drive. Install and operate IP20 drive in a closed control cabinet.
IP55 drive are suitable for installation outside the control cabinet.

The design and wiring mode of the control cabinet are briefly described below.

Please refer to the power module installation guide for details.

The EMC installation guide of the drive itself is described below.

3.2.2 Electromagnetic interference (EMI) prevention measures

The drive is designed to be used in industrial environment with high EMI. Only professional
installation can ensure the safe, reliable and normal operation of the drive.

Control cabinet design

e All metal parts and components of the control cabinet must keep good electrical connection
with the control cabinet frame

—Side panel

—Backplane

—roof

—floor

Large area contact frame or multi-point contact frame with a large number of screws can
be selected.

e The grounding bar and EMC shielding bar should also contact the control cabinet frame
in a large area to maintain good electrical connection.

e All metal parts installed in the control cabinet, such as drive or power filter, should contact
the control cabinet frame in a large area. It is recommended that these devices be mounted
on a bare metal mounting plate with good conductivity.

e For painted or oxidized surfaces, an electrical connection can be made between the
screw and the surface by one of the following methods:

—A special toothed contact gasket is used to pass through the surface.

-Directly remove the insulating surface at the contact position.

e The following components must be equipped with anti-interference elements:
—Contactor

—Relay

—Magnetic valve

—Motor brake

Connect RC element or rheostat to AC coil and diode or rheostat to DC coil.

Connect the anti-interference element directly to the coil.
10



Wiring and shielding

e Signal cable and data cable must be separated from all power cables of the drive, including
power cable, connecting cable between brake chopper and brake resistor and motor cable.
The wiring spacing shall be at least 25cm. If the cable cannot be routed separately, use
a metal partition with a good connection to the mounting plate.

e The connecting cable between power supply and power filter must be separated from
the following cables:

—Connecting cable between power filter and drive.

—Connecting cable between brake chopper and brake resistor.

—Motor cable.

e Signal cable/data cable and filtered power cable can only be placed perpendicular to
unfiltered power cable.

e All connecting cables shall be short as possible.

e signal cable / data cable and equipotential bonding conductor shall be parallel and close
to each other all the time.

e Use shielded motor cable.

e The shielded motor cable should be separated from the motor temperature sensor
(PTC / KTY) cable.

e signal cable and data cable shall be shielded cable.

o the shielding layer shall be lapped on the grounded metal shell in large area at both ends.
e The shielding layer shall be grounded near the position where the cable enters the control
cabinet as far as possible.

e The grounding of power cable shielding layer shall adopt EMC shielding bar.

The signal cable and data cable are grounded by the shielding element on the drive.

e Do not interrupt the cable shield through the intermediate terminal.

3.2.3 Shield board for power module installation

The shielding method of shielding plate is adopted:

The cable shielding layer must be connected with the shielding board in a large area through
the line card.

According to the type of power module, the shield board is either included in the scope of
supply or provided as an option in the form of shield connection kit.

Shielding mode without shielding plate:

e No optional shielding board is needed to realize the shielding in accordance with EMC
regulations. At this time, it must be ensured that the cable shielding layer is connected with

the grounding position in a large area.

Installation of shield board: PM25 (take B1 as an example, other similar)
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EMC standard wiring example of Power Module PM25

EMC wiring of Power Module B1
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Connect the encoder cable and signal cable to the terminal block in the way of electromagnetic
compatibility

Please use shielded cable.

o Install the shield board of power module.

e lap the shielding layer of signal cable / encoder cable on the shielding plate of Power
Module.

e Install the cable clamp on the shield.

e |n addition, the shielding layer shall be lapped on the shielding row of the control cabinet.

3.3 Installation of reactor, filter and braking resistor

Reactor The installation position of the reactor is more than 20cm away from the drive.

Filter The installation position of the filter is more than 20cm away from the drive.

It is recommended to make an additional electrical cabinet for brake
resistor installation.

Brake resistor

3.4 Installation of Power Module

Installation of Power Module

The correct installation of the Power Module needs to be carried out in the following way.
e Install the Power Module in the control cabinet.

e Install the Power Module vertically with the motor and power terminal facing down.

e Comply with the installation regulations listed below
— Minimum distance from other components

- Fastener

- Torque of fasteners
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Size determination Drilling diagram of Power Module PM25

b )

<1y, alEH)

i Qg ——

— 7 5

"y

Table 3-1 Overall dimensions and drilling dimensions of Al series PM25

Overall dimensions drilling dimensions
Al series a b c f
(width) | (height) | (depth) d e

B1 80 230 165 62 218 6

B2 100 292 165 80 281 6

B3 140 355 165 120 343 6

B4 200 472 237 170 430 7
B5/6 305 757 357 273 727 14

1) Connection Kit with shield plateB1
B4 +151mm B5/6 +261mm

+94mm B2 +94mm B3 +80mm

Table 3-2 Spacing between Al series fasteners and other equipment

tightening space between mm
Al series | fastener torque
Nm Upper Below Front
B1 M4 screw 25 80 100 100
B2 M4 screw 25 80 100 100
B3 M5 screw 35 80 100 100
B4 M5 screw 6.0 300 350 100
B5/6 M8 screw 25.0 300 350 100

1) In installation and operation, there is no need to keep the side spacing. Considering

the error, we suggest that the side spacing should be about 1 mm.

2) Please keep enough space between Control Module and operation panel.

Total drive depth

Power Module, dimensions B1...B4

Power Module ~ PM25
Control Module CM23
Operator Panel OP25

+
The drive is composed of at least one Power
Module and one inserted Control Module.
Total drive depth

=Power Module depth + 53mm (Control
Module)

+ o+

Drive with operation panel inserted:
Total depth of drive

=Depth of power module + 53 mm
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3.5 Connecting power supply, motor and drive components
3.5.1 Permitted grid system

Altitude requirements:

The installation altitude of the power grid system is limited below 4000m, and it needs
to be derated when it exceeds 1000m.

Power requirements:

The machine tool manufacturer must ensure that the voltage sag between the input terminal
of the transformer and the drive is less than 4% when operating at rated value.

The drive is designed for the following power supply systems in accordance with
IEC60364-1(2005).

TN System

TN system transmits the protective grounding wire to the installed equipment through a wire.
The star point in TN system is usually grounded. In addition, there are also TN systems
with grounding phase lines, such as L1 with grounding.

TN system can transmit neutral line N and protective earth wire separately or in combination.
The drive runs on TN system

e drive with built-in or external power filter:

~It is allowed to operate on TN system with grounding star point

—It is not allowed to operate on TN system with grounding phase line

e drive without power filter:

—Itis allowed to operate on all TN systems < 600V

Example of Power Module on TN System

L1 N
L2 PE
L3
Power filter Power Module
= |
= & ull'
1 |
Power Module with power filter
= ]
=
= ool
| —
Power Module without power filter
= |
=
= ull'l
| —
Transformer,
or motor
'y
L4

Figure 3-1 TN system with separate transmission of N and PE and grounding star point.

TT system

In TT system, the grounding and installation of transformer are independent.
There are two TT systems with or without neutral N.

Drive running on TT system

e drive with built-in or external power filter:

~It is allowed to operate on TT system with grounding star point.

—It is not allowed to operate on TT system without grounding star.

e drive without power filter:

—Allow to run on all TT systems.
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Example of Power Module on TN System

L1 N
L2 PE
L3
Power filter Power Module
= 1
= % |'|l"
1 I
Power Module with power filter
—
= !
= los
| I
Power Module without power filter
=
=
Transformer}
—
or motor
L

Figure 3-2 TT system with neutral N transmission and grounded star point.

IT system

All wires in IT system are isolated from the protective earth wire or connected to the
protective earth wire through an impedance. Two IT systems with or without neutral
N transmission.

Drive run on IT systems

e drive with built-in power filter:
—-Not allowed to run on IT systems
e drive without power filter:

—Allow to run on all IT systems

Example of Power Module on TN System
L1 N
L2 PE
L3

Power Module without power filter  output choke

Transformer
or motor

———)

Figure 3-3 IT system with transmission neutral N and impedance of protective earth wire.

Characteristics of the drive when grounded:
In some cases, the drive can still work when the output is grounded.
At this time, an output reactor must be installed to avoid over—current trip of the drive or

damage to the motor.
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3.5.2 Protection device

The inverter must be grounded according to the relevant provisions of high leakage
current (above 3.5 mA). If local and national codes require upstream protection via residual
protectors, type B residual current circuit breakers shall be used for drives.

In order to avoid accidental triggering of residual current circuit breaker caused by
leakage current, the star point of power supply must be grounded, and the residual current
circuit breaker with limiting current of more than 300mA and action time of more than 0.1s
shall be selected.

According to the requirements of IEC61800-5-1, special attention should be paid if the
leakage current exceeds 3.5mA.

One of the following ways should be adopted to enhance the grounding measures:

o The cross—sectional area of the ground wire shall be at least 10mm 8 AWG

e Use two separate grounding wires that meet the size specifications.

3.5.3 Connecting drive
Connect the power module to the motor and power supply.

L1 PE
L2

L3

POWER Sinusoidal filter or output reactor
Power reactor Power filter

= ] ] n
= i : =g e M
PE| b PE| ¢ | B b
llll'

PE |@, R2 CIR|
e,
DC+ 1

Braking Brake Relay

Figure 3-4 Power Module PM25 3AC wiring diagram

A A DANGER

Dangerous voltage on motor interface can cause life—threatening.

Once the driver is powered on, there may be dangerous voltage on the
motor interface of the drive. If the motor is connected to the drive and
the motor junction box is open, touching the motor interface can cause
an electric shock hazard.

e Please turn off the terminal box of the motor before connecting the drive.

Connect the power cable to the drive

Step / connect the drive and power supply as follows:

1. If there is a cover on the terminal of the drive, open the cover.

2. Connect the power supply to terminals L1, L2 and L3.

3. Connect the protective grounding wire of the power supply to the PE terminal of the drive.
4. If there is a cover on the terminal of the drive, close the cover.

You have connected the power cable to the drive.

Connect the motor cable to the asynchronous motor

Step / connect the motor cable to the asynchronous motor as follows:

1. Open the motor terminal box.

2. Use star connection or triangle connection to connect the motor.

3. If shielded motor cable is needed, the following operations must be carried out:
—Peel off the sheath of the motor cable around the inlet hole of the junction box to expose
the shielding layer.

—-Ground the shield through a suitable cable gland on the motor junction box.

4. Connect the terminal box of the motor

You have successfully connected the motor cable to the asynchronous motor
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You must choose star connection or triangle connection(Y/ ) to connect the motor according
to your application.

Example: drive and motor running on 400V power supply

Assumption: 230/400V /Y is marked on the motor nameplate.

Case 1: normally, the motor rises from static state to rated speed

(the speed corresponding to the power frequency).

At this time, the motor must use Y wiring.

In this case, only by using flux weakening, the motor can run beyond the rated speed, that
is to say, the available torque of the motor can be reduced above the rated speed.
Before connecting the motor, check whether the wiring of the motor is in accordance with
the requirements of your application

Star connection or triangle connection of motor

Schematic diagram of wiring

e Star connection (Y)

e Delta connection ()

Star connection Delta connection

U1
VA V1 A
w1 W1

Figure 3-5 star and triangle connection of motor

Connect the motor cable to the drive

Step/connect the motor cable to the drive as follows:

1. If there is a cover on the terminal of the drive, open the cover.

2. Connect the motor to terminals U, V and W.

Please note the EMC Wiring Regulations.

3. Connect the protective grounding wire of the motor to the PE terminal of the drive.
4. If there is a cover on the terminal of the drive, close the cover.

You have connected the motor cable to the drive.



3.5.3 Connecting brake resistor
Connect the Power Module to the motor and power supply.

& A WARNING

Improper or incorrect installation of the brake resistor can lead to fire

and life—threatening.

Open fire and smoke can cause heavy casualties or property losses.
The use of mismatched brake resistor can cause open fire and smoke,
resulting in casualties or financial losses.

e Only the brake resistor matched with the drive is allowed to be
used.

e Install the brake resistor as required.

e Monitor the temperature of the brake resistor.

& A Be Careful

Contact with hot surfaces can cause burns.

The temperature of the brake resistor will rise sharply during
operation.

e Please do not touch the brake resistor during operation.

Step / connect the brake resistor and monitor the temperature of the brake resistor according
to the following steps:

1. Connect the brake resistor to the terminals DC+ and R2 on the drive.

2. Connect the brake resistor directly to the grounding bar of the control cabinet, and the
brake resistor is not allowed to be grounded through the PE terminal on the drive.

3. Please follow the shielding regulations to ensure that the electromagnetic compatibility
requirements are met.

4. Connect the temperature monitoring terminal of the brake resistor to the idle digital input
on the drive.

5. When debugging the drive, the function of the digital input is defined as an external fault.
Now the brake resistor has been successfully connected and the temperature monitoring
has been set.

= L1 1

= Lz x

= L3 w | M
PE PE
@ @

i

- DI3

DCt
PE I R2

Braking Resistance Drive

Figure 3-6 Connecting the brake resistor directly to the driver (example: temperature
monitoring through DI3)
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3.6 Installation of Control Module

A /\ WARNING

The dangerous voltage generated by improper power supply can cause life danger.

In case of failure, contacting live parts may cause serious injury or even death.
e All connections and terminals of electronic module are only allowed to use class

2 PELV power supply (Protective Extra Low Voltage).

3.6.1 Insert the Control Module into the Power Module
Insert the Control Module into the Power Module B1.. B4

Remove the Control Module Load the Control Module
Step
Insert the Control Module into the Power Module as follows:
1. Install the convex part on the back of the Control Module in the corresponding groove
of the Power Module.
2. Insert the Control Module into the Power Module until the sound of the control unit
clamping on the Power Module is heard.
You have inserted the Control Module into the Power Module.
If you want to remove the Control Module, just press and hold the clip on the power unit
and remove the Control Module.

3.6.2 Interface list
It is necessary to remove the operation panel (if any) and e
open the front door cover to operate the interface on the ﬂ
front of the Control Module.
Terminal block
Status LED

RDY

® ® 0

Operation panel interface

Ethernet terminal
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3.6.3 Terminal block behind the top front protective cover

X1

1 SG+

3 SG GND

X2

DO 0 NO

DO 0 NC

DO 0 COM

DO 1 NO

DO 1 NC

‘ o (& S w N Ll

DO 1 COM

X3

ECA

ECB

ECZ

EC24V

ECGND

24V OUT

GND

0 (N | (g |~ |[w]|N |-

DI COMO

X4

DIO

DI 1

DI 2

DI 3

DI 4

o (g | |w|N (=

DI 5

3.6.4 Top terminal

Only support the modbus control module,
Modbus terminal, maximum support 115200bps

2-channel digital output (relay) with maximum
duration of 2A, supporting 220 VAC and 30 VDC

The encoder supports 24 V single ended signal
input

EC GND and GND are connected with internal
GND, 24V OUT and EC 24v are generated by the
machine, and the voltage is 24V+ 10%

DI 0-DI 5 is a common digital input of DI COMO,
low voltage 5V high voltage 11V support
24VDC, 36VAC, 48VAC

This terminal is only available in control modules that support
PROFINET communication.

pinout signal name signal description
X23 and X24 1 TXP Ethernet sending data+
2 TXN Ethernet sending data-
| | 3 RXP Ethernet receiving data+
» ] 4 Reserved, unoccupied —
= 5 Reserved, unoccupied —
1-8 6 RXN Ethernet receiving data-
7 Reserved, unoccupied —
8 Reserved, unoccupied —

21




3.7 Installation of encoder

The encoder for speed control

The encoder must be mounted on the motor shaft.

Table 3-3 allowed encoders

Type of encoder terminal
24V push pull encoder X3
24V open collector encoder X3

If the encoder supports 24V input, the 24V power supply provided by terminal X3 can be

used directly.

A
Push pull type B
encoder
z
24V
GND

X3
1 EC A
2 EC B
3 EC Z
4 EC 24V
5 EC GND

Figure 3-7-1 24V push pull encoder wiring diagram

If the encoder supports 24V input, it can directly use the 24V power supply provided by

terminal X3

1kQ/1W
X3
\ A ® 1 |EC A
Open collector | B 2 |[EC B
encoder z
3 |EC Z
24v 4 |EC 24v
GND 5 |EC GND

Figure 3-7-2 24V open collector encoder wiring diagram

Note: if different signal is used, it must be noted that only A

can be used at the same time.
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4 Commissioning

4.1 Commissioning Guide

1.Determine the application requirements for frequency converter

e Input cable diameter

e Output cable diameter

e Matching value of braking resistance

2.Power on the inverter for the first time to restore the factory value.
3.Check whether the factory settings of the inverter have met your application requirements.
4.Set the following items during driver debugging:

e Motor control mode

e Input and output

e Field bus interface

5.Adjust the inverter parameters according to the demand.

6.Backup all parameters of frequency converter.

Frequency converter
installed

Y

Preparation before @
commissioning

Set up frequency

onverter2
N Restore factory
settings

4

Q N

Factory setting OK?

A

Debugging @

Is debugging
enough?

Extended debugging

Save data @

4—1
v

Debugging completed
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4.2 Preparation before commissioning

4.2.1 Collect motor data

Before you start debugging, you must be able to determine the following information

e What kind of motor is connected to the drive?

Please record the product number of the motor and the data on the nameplate, and
record the relevant motor parameters in the corresponding parameter list of the driver.
e How to connect the motor?

Pay attention to the motor wiring (Star [y] or delta [ ]). Write down the motor data

corresponding to the wiring.

4.2.2 Factory settings of drive

Drive model settings
At the factory, the drive has been set according to the rated power of the Power
Module.Drive control
The factory setting signal of the drive control comes from the terminal, and the factory

setting of the terminal depends on the setting of the Control Module.

X4 Custom function X2 Custom function
1 |DIo Forward running 1 |DOONO
2 |[DI1 Reverse operation 2 |DOONC In operation
3 |Dl2 | No function 3 |DO0COM
4 |DI3  |... 4 |DO1NO
5 |DI4 ... 5 [DO1NC  |....
6 |[DI5S  [.... 6 |DO1COM

Turn on and off the motor

In the factory settings of the drive, take the frequency setting value of 5Hz (the rated
frequency of the motor is 50Hz) as an example, the drive will make the motor accelerate
to the setting value within 5 seconds after being turned on. Similarly, after turning off the

motor, the drive will slow down and brake the motor in 5 seconds.

Commutation

Motor
frequency

50Hz

Set value

Forward
Rotation

Reversal

Figure 4-1 Opening, closing and reversing of motor in factory settings.
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4.3 Restore factory value

Some situations can cause debugging exceptions, such as:

e power supply is interrupted during the commissioning, which makes the commissioning
unable to end.

e In the process of debugging, the setting cannot be continued because the meaning of
a parameter is not understood.

e You don't know if the drive has been used once.

In these cases, restore the drive to factory settings.

Table 4-1 Parameter recovery factory value

Parameter Parameter name Description

0: Invalid

1: Model parameters, motor parameters, fault
records not reset

2: Motor parameters, fault records not reset
mode 3: Reset all parameters

4: Clear fault records

A04.00 Parameter reset

0: Cancel
A04.01 Parameter reset }
1: Confirm

Model parameters: the drive sets the power model parameters of PM drive module.
Motor parameters: motor parameters driven by drive.

Example:

Target requirements:

Restore the parameters other than model parameters and motor parameters to factory
values.

Steps:

1.A04.00=1;

2.A04.01=1;

After waiting for 5S, the drive completes the operation of restoring the factory value.
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4.4 Operation and display of operation panel

Introduction of operation and display interface

With the operation panel, you can modify the functional parameters of the drive, monitor
the working state of the drive and control the operation (start, stop) of the drive which
appearance and functional area are shown in the figure below:

BONENG.

Local

Shutdown

LCD Display screen

Running state machine Shutdown

Target frequency 50.00 Hz

Given frequency

PRG:Setup menu entry
ESC:All levels of interface retum

UP/DOWN/LEFT/RIG
HT:Up, down, left and right
function keys

RUN key

RUN Indicator light]

STOP key
STOP Indicator light

Figure 4-2 Schematic diagram of operation panel

1) Function indicator description

LOC / REM indicator light: the light on indicates the panel operation control status, and
the light off indicates the remote operation control status.

Stop indicator light: when the light is on, it indicates that the drive is in shutdown state.
Run indicator light: when the light is on, it indicates that the drive is processing the
running state.

2) Operation panel key description

Key Name Function

In the main monitoring interface, press this key to

PRG/ enter the function selection interface; For other
ESC key interfaces, press this key to return to the upper
level interface or status

LOC/REM LOC/REM key Gets or relinquishes keyboard control

PRG/ESC

In the running state, pressing this key can be used
STOP Stop key to stop the operation; Press this key to reset the
fault state when the machine is stopped

RUN Run key In keyboard operation mode, it is used for operation
Descending key | Increment of data or function code

Descending key | Decrement of data or function code

When modifying a parameter, you can cycle right to

v <

right shift key Zar )
select the modification bit of the parameter
4 left shift key When modifying a pérgm?ter, }/ou can cycle to the
left to select the modification bit of the parameter
Enter the menu screen step by step and confirm the
OK OK key

setting parameters
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3) LCD display interface description

LCD display interface adopts 4 lines of Chinese display mode, in which the first line
displays the status line. When there is no fault, display the current operation status
(shutdown operation), inching control, local/remote status and other information. When
a fault occurs, the first line will display the current fault code first, as shown in the figure

below:
Shutdown Local Fault: converter overtemperaturel
Running state machine Shutdown Running state machine Shutdown
Target frequency 50.00 Hz Target frequency 50.00 Hz
Given frequency 50.00 Hz Given frequency 50.00 Hz
Figure 2 example of LCD display in n Figure 3 example of LCD display of
ormal state fault status

How to view and modify function code

The operation panel of Al drive adopts multi-level menu structure for parameter setting
and other operations. The interface adopts 4 lines of Chinese display, which is very
intuitive and easy to operate.

In the state of parameter setting interface, you can view this group of function codes in
turn by pressing the up and down buttons.

Press OK to enter the parameter setting interface.

Give an example:

An example of changing function code B05.00 from VF control to SVC control is shown
in the figure below.

The result of parameter setting is one of the following:

1) Modified successfully

2) Read only parameter

3) No permission to modify

4) It can only be stopped for modification
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Main monitoring
interface

Function selection
interface

Parameter
interface

Parameter selection
first interface

Parameter selection
secondary interface

Parameter setting
interface

Figure 4-3 Schematic diagram of parameter modification process

Shutdown Local

Running state machine ~ Shutdown|

I Target frequency 50.00 Hz
Given frequency 50.00 Hz
PRG/ESC
Shutdown Local
1.Control function
UP/DOWN
2.Dianostic function
3.Parameter setting
- = T  — - - —
Shutdown Local Shutdown Local
UP/DOWN | 1Al parameters
2.Specify parameters Specify parameters
3.Parameter copy .Parameter copy
OK/ESC
Shutdown Local
Please enter the parameter number:
B05.00
Press OK to set
OK/ESC
Shutdown Local

Group BO3:other command source setting methods

Group BO4:ramp function generator

Group BO5:motol

selection

| OK/ESC

Shutdown Local

OK/ESC
B05.00 motor control mode !

0:VF

Range: 0-2

OK/ESC

Main interface monitoring parameter selection

OK key:confirm parameter setting

ESC key:abandon parameter modification

The number of parameters that can be monitored in the main interface is 6, and the
range of parameters that can be monitored is A00.00-A00.40, a total of 41 parameters.

The monitoring parameters of the main monitoring interface can be selected by setting
the parameter values of A00.41-A00.46.

For example:

A00.14 (DC bus voltage) needs to be displayed on the second line of the main monitoring

interface. Just change the parameter value of A00.42 to 14.
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5 Extended debugging

5.1 Drive

function list

set value

set point
processing

output status

control command

e —
ooz [+

fail safe instruction
fail safe state

process
controller

encoder

motor control

drive control

f

ty

protection and
moni toring

application
specific

safety function

Figure 5-1 List of drive functions

Common functions

Special functions

The functions that need to be used in each
application are shown in dark color in the

function list

above. Please display these

functions in white during basic debugging,
so that you can run the motor directly without
other settings in many applications.

The functions that need to adjust
parameters according to the requirements
are shown in white in the above function
diagram.

Drive control has more authority The protection and monitoring
than all other functions. It defines ) function can avoid damaging
Drive how to respond to the instructions Pro;iznon the motor, drive and working
control of the superior monitoring L machinery, such as through
controller. monitoring temperature monitoring or
torque monitoring.
The command of the upper The application of special
controller is sent