INOVANCE

ES510 Series
Servo Drive

User Guide

® & 0066

Industrial New Energy Intelligent Intelligent Digital Rail
Automation  Vehicle Elevator Robot Energy Transit

Advancing industrial technology,
for a better world

>0

Data code 19011047A02




Preface

Preface

Thank you for purchasing the ES510 series servo drive developed and manufactured by
Inovance.

The ES510 is a servo drive specially developed for implementing the high-performance
vector control of the permanent magnet synchronous motor (PMSM). It features
abundant functions, including:

process control of the injection molding machine, including accurate control on
injection speed and pressure holding

stability control when working with the injection molding machine controller
software monitoring
support of communication bus

support of multiple types of encoders

Inovance dedicates to continuous product upgrade. The software and user guide will be
updated with the product. You can download the latest software and user guide from
Inovance's official website (www.inovance.com).
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§ Functions and Features
The ES510 has the following functions and features:
1) Compatible with 23-bit encoder, supporting "auto-tuning free" function

The ES510 is compatible with Weton 23-bit photoelectric encoder, with a resolution
of up to 8 million pulses per revolution (PPR). The servo drive also supports motor
parameter packing, accomplishing "auto-tuning free" function and improving the
simplicity of servo drive.

o
Q @ The "auto-tuning free" function is only applicable to servo systems

NOTE configured with ESMG1-xxxxxxx-A3xxxx series motor with 23-bit encoder.

2) Built-in braking unit and braking protection functions

The built-in braking unit is a standard configuration of the ES510. The braking circuit is
provided with multiple protections, including regenerative resistor short circuit, braking
circuit overcurrent, braking transistor working overtime, and braking transistor short
circuit.

3) Optimized EMC solution

A complete set of solution is provided based on actual application requirements and
certification requirements.

§ Unpacking
Upon unpacking, check the following items:

B Whether the nameplate model and the servo drive ratings are consistent with your
order. The packaging box contains the servo drive (with certificate of conformity)
and the warranty card.

B Whether the product is damaged during transportation. If you find anything
omission or damage, contact Inovance or your supplier immediately.

§ First-time Use

For users who use this product for the first time, read the user guide carefully. If you
have any problem concerning the functions or performance, contact the technical
support personnel of Inovance to ensure correct use.

§ Standards Compliance

The following table lists the directives and standards that the product may comply with.
For details about the acquired certificates, see the certification marks on the product
nameplate.
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Certification

Directive

Standard

CE

EMC Directive

2014/30/EU

Servo drive

EN 61800-3

Servo motor

EN 60034-1

Low Voltage Directive

2014/35/EU

Servo drive

EN 61800-5-1

Servo motor

EN 60034-1

RoHS Directive

2011/65/EU

EN 50581

TUV

EN 61800-5-1

UL

UL61800-5-1
C22.2 No.14-13
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Safety Information and Precautions

§ Before Use

Thank you for purchasing the ES510 series servo drive developed by Inovance. This

user guide describes the

correct use of the ES510. Read this guide carefully and fully

understand the safety precautions before using the product (installation, wiring,
running, maintenance, and inspection).

§ About the User Guide

The related user guide is

listed as follows. See the guide according to your needs.

*
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This user guide describes the features and correct use of

the ES510, including model selection, parameter setting,
commissioning, maintenance, and inspection. Read this guide
carefully before using the product. For equipment integrators,
deliver the user guide together with the product to end-users for
further reference.

For illustration purpose, the drawings in the user guide are
sometimes shown without covers or protective guards.
Remember to install the covers or protective guards as specified
before using the product, and operate the product in accordance
with the instructions.

The drawings in the user guide are for illustration only. Actual
products may vary.

The instructions are subject to change, without notice, due to
the product upgrade, specification modification as well as efforts
to increase the accuracy and convenience of the user guide.
Download the latest user guide from Inovance's official website
(www.inovance.com).

Contact the regional agent or customer service center of
Inovance if you have problems during use. The data code is
required.

Email: UM@inovance.com
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Safety Precautions

1) Beforeinstalling, using, and maintaining this equipment, read the safety
information and precautions thoroughly, and comply with them during operations.

2) To ensure the safety of humans and equipment, follow the signs on the equipment
and all the safety instructions in this user guide.

3) "CAUTION", "WARNING", and "DANGER" items in this user guide do not indicate
all safety precautions that need to be followed; instead, they just supplement the
safety precautions.

4) Use this equipment according to the designated environment requirements.
Damage caused by improper usage is not covered by warranty.

5) Inovance shall take no responsibility for any personal injuries or property damage
caused by improper usage.

Safety Levels and Definitions

DANGER indicates that failure to comply with the notice will result in severe
/L i \ personal injuries or even death.

WARNING indicates that failure to comply with the notice may result in severe
/L i \ personal injuries or even death.

indicates that failure to comply with the notice may result in minor
A\ cauTion that ;
personal injuries or damage to the equipment.

Safety Instructions

Unpacking

/A\ cauTiON

@ Check whether the packing is intact and whether there is damage, water seepage, damp,
and deformation.

@ Unpack the package by following the package sequence. Do not hit the package with
force.

@ Check whether there are damage, rust, or injuries on the surface of the equipment or
equipment accessories.
@ Check whether the number of packing materials is consistent with the packing list.

AWARNING

Do not install the equipment if you find damage, rust, or indications of use on the
equment or accessories.

@ Do not install the equipment if you find water seepage, component missing or damage
upon unpacking.

@ Do not install the equipment if you find the packing list does not conform to the
equipment you received.
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Storage and Transportation

ACAUHON

Store and transport this equipment based on the storage and transportation
requirements for humidity and temperature.

Avoid transporting the equipment in environments such as water splashing, rain, direct
sunlight, strong electric field, strong magnetic field, and strong vibration.

Avoid storing this equipment for more than three months. Long-term storage requires
stricter protection and necessary inspections.

Pack the equipment strictly before transportation. Use a sealed box for long-distance
transportation.

Never transport this equipment with other equipment or materials that may harm or
have negative impacts on this equipment.

AWARNING

*

* o o

Use professional loading and unloading equipment to carry large-scale or heavy
equipment.

When carrying this equipment with bare hands, hold the equipment casing firmly with
care to prevent parts falling. Failure to comply may result in personal injuries.

Handle the equipment with care during transportation and mind your step to prevent
personal injuries or equipment damage.

Never stand or stay below the equipment when the equipment is lifted by hoisting
equipment.

Installation

Thoroughly read the safety instructions and the user guide before installation.

Do not modify this equipment.

Do not rotate the equipment components or loosen retaining bolts (especially those
marked in red) on equipment components.

Do not install this equipment in places with strong electric or magnetic fields.

When this product is mounted in a cabinet or terminal device, protection measures such
as a fireproofing shell, electric protection shell, or mechanical protection shell must be
provided for the cabinet or terminal device. The IP level must meet IEC standards and
local laws and regulations.

/A\ DANGER

€ Equipment installation, wiring, maintenance, inspection, or parts replacement must be
performed by only professionals.

Installation, wiring, maintenance, inspection, or parts replacement must be performed
by only experienced personnel who have been trained with necessary electrical
information.

@ Installation personnel must be familiar with equipment installation requirements and

relevant technical materials.

Before installing equipment with strong electromagnetic interference, such as a
transformer, install an electromagnetic shielding device for this equipment to prevent
malfunctions.
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Wiring

/A\ DANGER

€ Equipment installation, wiring, maintenance, inspection, or parts replacement must be
performed by only professionals.

Never perform wiring at power-on. Failure to comply will result in an electric shock.
Before wiring, cut off all equipment power supplies. Before wiring, cut off all equipment
power supplies. Wait at least 10 minutes before further operations because residual
voltage exists after power-off.

Make sure that the equipment is well grounded. Failure to comply will result in an
electric shock.

During wiring, follow the proper electrostatic discharge (ESD) procedures, and wear

an anti-static wrist strap. Failure to comply will result in damage to internal equipment
circuits.

AWARNING

L 4
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Never connect the power cable to output terminals of the equipment. Failure to comply
may cause equipment damage or even a fire.

When connecting a drive with the motor, make sure that the phase sequences of the
drive and motor terminals are consistent to prevent reverse motor rotation.

Wiring cables must meet diameter and shielding requirements. The shielding layer of the
shielded cable must be reliably grounded at one end.

After wiring, make sure that no screws are fallen and cables are exposed in the drive and
other related devices.

Power-on

A DANGER

Before power-on, make sure that the equipment is installed properly with reliable wiring
and the motor can be restarted.

Before power-on, make sure that the power supply meets equipment requirements to
prevent equipment damage or even a fire.

At power-on, unexpected operations may be triggered on the equipment. Therefore, stay
away from the equipment.

After power-on, do not open the cabinet door and protective cover of the equipment.
Failure to comply will result in an electric shock.

Do not touch any wiring terminals at power-on. Failure to comply will result in an electric
shock.

Do not remove any part of the equipment at power-on. Failure to comply will result in an
electric shock.
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Operation

/A\ DANGER

4 Do not touch any wiring terminals at power-on.Failure to comply will result in an electric
shock.

4 Do not remove any part of the equipment during operation. Failure to comply will result
in an electric shock.

€ Do not touch the equipment shell, fan, or resistor for temperature detection. Failure to

*

comply will result in heat injuries.
Signal detection must be performed by only professionals during operation. Failure to
comply will result in personal injuries or equipment damage.

AWARNING

@ Prevent metal or other objects from falling into the device during operation. Failure to
comply may result in equipment damage.

4 Do not start or stop the equipment using the contactor. Failure to comply may result in
equipment damage.

Maintenance

A DANGER

@ Equipment installation, wiring, maintenance, inspection, or parts replacement must be
performed by only professionals.

4 Do not maintain the equipment at power-on. Failure to comply will result in an electric
shock.
@ Before maintenance, cut off all equipment power supplies and wait at least 10 minutes.

AWARNING

@ Perform daily and periodic inspection and maintenance for the equipment according to
maintenance requirements and keep a maintenance record.

Repair

A DANGER

@ Equipment installation, wiring, maintenance, inspection, or parts replacement must be
performed by only professionals.

4 Do not repair the equipment at power-on. Failure to comply will result in an electric
shock.

@ Before inspection and repair, cut off all equipment power supplies and wait at least 10
minutes.
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@ Require repair services according to the product warranty agreement.

€ When the equipment is faulty or damaged, require professionals to perform
troubleshooting and repair by following repair instructions and keep a repair record.

@ Replace quick-wear parts of the equipment according to the replacement guide.

@ Do not operate damaged equipment. Failure to comply may result in worse damage.

@ After the equipment is replaced, perform wiring inspection and parameter settings
again.

AWARNING

@ Dispose of retired equipment by following local regulations or standards. Failure to
comply may result in property damage or personal injuries.

@ Recycle retired equipment by following industry waste disposal standards to avoid
environmental pollution.

Disposal

Safety Signs

For safe equipment operation and maintenance, comply with the safety signs on
the equipment, and do not damage or remove the safety labels. The following table
describes the safety signs.

Safety Sign Description

@ Read this user guide before installation and operation.
ﬁ [:E] Failure to comply will result in an electric shock.
@ Do not remove the cover at power-on or within 10 minutes
after power-off.

AC i @ Before maintenance, inspection, and wiring, cut off input
/.-"10min and output power, and wait at least 10 minutes until the
putp

power indicator is off.

General Precautions
1) Requirements on the residual current device (RCD)

The servo drive generates high leakage current during running, which flows through
the protective earthing conductor. Install a type B RCD at the primary side of the power
supply. When selecting the RCD, you should consider the transient and steady-state
leakage current to ground that may be generated at startup and during running of the
servo drive. You can select a specialized RCD with the function of suppressing high
harmonics or a general-purpose RCD with 300 mA residual current (two to four times of
the protective conductor current).
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2) Motor insulation test

Perform the insulation test when the motor is used for the first time, when it is reused
after long-term storage, or in a regular inspection, to prevent the poor insulation of
motor windings from damaging the servo drive. The motor must be disconnected from
the servo drive during the insulation test. A 500-volt megger is recommended for the
test. Ensure that the insulation resistance is not less than 5 MQ.

U V W Motorinput terminals

Voltage-type megger

Grounding cable

3) Thermal protection of the motor

If the rated capacity of the selected motor does not match that of the servo drive,
especially when the rated power of the servo drive is greater than that of the motor,
adjust the motor protection parameters or install a thermal relay for the motor for
protection.

4) Motor heating and noise

The output of the servo drive is pulse width modulation (PWM) wave with certain
harmonic wave. Therefore, the motor temperature rise, noise, and vibration are slightly
greater than those during running at the mains frequency.

5) Voltage dependent resistor (VDR) or capacitor for improving the power factor on
the output side

The output of the servo drive is PWM wave. Do not install a capacitor for the improving
power factor or a lightning protection VDR on the output side of the servo drive.
Otherwise, transient overcurrent or even damage to the servo drive may occur.

ES510

O

& Capacitor or VDR

\\/, }H

N\ —
— M
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6) Contactors on the input and output sides of the servo drive

When a contactor is installed between the input side of the servo drive and the power
supply, do not start or stop the servo drive by switching on or off the contactor. If the
servo drive has to be operated by the contactor, ensure that the time interval between
switching is at least 1 h because frequent charging and discharging reduce the service
life of the capacitor inside the servo drive. When a contactor is installed between the
output side of the servo drive and the motor, do not switch on or off the contactor
when the servo drive has an output. Otherwise, modules inside the servo drive may be
damaged.

Contactor Contactor KM or other switches

380 VAC T ®
.

50/60 iz o1 oS

&

L
oo (T)

Do not start or stop the servo drive Switch on or off the contactor only

by switching on or off the contactor. when the servo drive has no output.
If the drive must be operated Otherwise, the contactor KM will be
by the contactor, ensure that the damaged because the arc cannot be
time interval between operations is quenched, resulting in damage to the
atleast1h. servo drive caused by an open circuit.

7) Use outside the rated voltage

The servo drive must be used within the allowable voltage range specified in this guide.
Otherwise, components inside the servo drive may be damaged. If required, use a
corresponding voltage step-up or step-down device.

8) Prohibition of three-phase input changed into two-phase input

Do not change the three-phase input of the servo drive into two-phase input. Failure to
comply will result in faults or damage to the servo drive.

9) Surge protection device (SPD)

The servo drive has a built-in VDR for suppressing the surge voltage generated when
the inductive loads around the servo drive are switched on or off. If the inductive loads
generate very high surge voltage, use an SPD for the inductive load or use an SPD
together with a diode.

<
Q @ Do not connect the SPD to the output side of the servo drive.
NOTE

-11-
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10) Altitude and de-rating

In places where the altitude is above 1000 m, it is necessary to de-rate the servo drive
because the cooling effect reduces due to thin air. (The servo drive must be de-rated by
1% for each 100 m higher, with the maximum altitude being 3000 m. When the ambient
temperature is above 40°C, the servo drive must be de-rated by 1.5% for each 1°C
higher. The maximum operating temperature is 50°C.)

For de-reating, contact Inovance for technical support.
11) Special needs

If the wiring that is not described in this user guide (such as common DC bus) needs to
be used, contact Inovance for technical support.

12) Disposal

The electrolytic capacitors on the main circuit and PCB may explode when they are
burnt. Poisonous gas is generated when the plastic parts are burnt. Treat them as
ordinary industrial waste.

13) Compatible motor

B The standard compatible motor is PMSM. If the motor is non-PMSM, replace it with
a proper synchronous motor according to the rated current of the servo drive.

B The cooling fan and rotor shaft of the non-variable-frequency motor are coaxial,
which results in reduced cooling effect when the motor speed reduces. Therefore,
add a more powerful cooling fan or replace the motor with a variable-frequency
motor in scenarios where the motor overheats easily.

B Although the standard parameters of the compatible motor have been configured
inside the servo drive, it is still necessary to perform motor auto-tuning or modify
the default values based on actual conditions. Otherwise, the running effect and
protection performance will be affected.

B The servo drive may alarm or even be burnt out when a short circuit exists on
cables or inside the motor. Therefore, perform the insulation short circuit test when
the motor and cables are newly installed or during routine maintenance. During
the test, ensure that the servo drive is completely disconnected from testing parts.
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Revision History

Date Version Change Description
September 2019 A0O First release.
November 2020 A0l Minor modifications.
March 2026 A02 Updated the front cover, back cover,

§ Guide Obtaining:

K=" Download the latest user guide from Inovance's official website (www.inovance.

com).
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1 Product Information

1 Product Information

Safety Instruction

ACAUTION

@ Never hold the front cover or terminal cover to handle the servo drive. If only the front
cover is held, the drive body will fall off, which may result in personal injury.

@ Follow the proper ESD procedures when operating the servo drive. Failure to comply
will result in damage to internal circuits of the servo drive.

1.1 Nameplate and Model Number

< Nameplate
Drive model —® MODEL: ES510T037-R1 Certification
- marl
§ { ] Ratedinput ——®| INPUT:  3PHAC 380-480V 44.6A 50HZ/60Hz
29 OUTPUT: 3PHAC 0-480V 37.0A 0-300Hz 18.5
\00 Rated output ——| KW
Serial number——#» S/N: Serial Number
mﬂlﬂﬂ] Suzhou Inovance Technology Co., Ltd.
g I8

Model number

ES 510 T 037 — C1

ES510 serles servo drlve

Mar Voltage Class
T hree-| phzse 380-480V/

Mark| Encoder Type
R1 [Resolver encoder

Mark [ 009 |0013| |o37| C1 [23-bit encoder
Rated out
<:Srreen?u/\put | 9 | 13 ‘ 37

Figure 1-1 Nameplate and model number
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1 Product Information

1.2 Components

Based on different voltage class and power rating, the ES510 can be divided into two
types of structure: plastic structure and sheet metal structure. The following figure

shows the components of the ES510.

Barcode P

(View the serial number and model 4&.—\.?“?/— ——
number of the servo drive.) = ﬁ/ﬁ(i\?_'!/
Main circuit power indicator L
(Do not disassemble or assemble the \I(A z

servo drive and perform wiring when
the indicator is ON.)

i \ =
Front cover Operating panel | = _
(For removal of (See section 4.1) \
the front cover, Fixing pin of the encoder \
see section 3.1.5.) extension card -

See sections 3.2.7 and 3.2.8)

Cable tray and fixing pin 0 o
the grounding cable of the v
control boar & R
(The grounding cable is grounded by
default. Disconnect this cable when R
the system grounding is unreliable. )

Grounding copper busbar = O
(Ground the PG card and the control O

board.)

Control circuit terminals
(See sections 3.2.5t0 3.2.8)

EMC and VDR screws

(See "Requirements on the grid
system" in section 3.2.2 and
information in section A.1.6.)

Fixing pin of the extension
card

(See chapter 10 "Optional Cards")

Main circuit terminals
and grounding terminals
(Seesections3.2.2t0323)

\ \ ﬁ Safety Sign Description

—_ & EE CAUTION! Read the user guide carefully before installation
\ and operation.
\Safety signs & (; DANGER! Do not remove the front cover at power-on or
.#10min| within 10 minutes after power-off.

Figure 1-2 Component diagram

Fan cover

Cooling fan
(For replacement,
see section 7.3)

Nameplate

(See section 1.1)

Interface for
external
operating panel

(See section 4.1)

Enclosure



2 System Connection

2 System Connection

Safety Instruction

A DANGER

*

Never perform wiring at power-on. Failure to comply will result in an electric shock.
Always keep the circuit breaker in OFF state.

AWARNING

L 4

When installing the servo drive in an enclosed cabinet or casing box, use the cooling fan
or air conditioner to keep the air inlet temperature below 50°C. Failure to comply will
result in overheating or even a fire.

A\ cauTion

L 4

*e 6 oo

During installation, use a paper or cloth to cover the upper part of the servo drive to
prevent metal filings, oil, and water from entering into the servo drive when drilling
holes.

If foreign matters enter into the servo drive, the servo drive may get faulty.

After the installation is completed, remove the paper or cloth. Otherwise, the ventilation
will get poor and the drive will overheat abnormally.

Follow the proper ESD procedures when operating the servo drive. Failure to comply will
result in damage to internal circuits of the servo drive.

When operating the motor out of the speed range, contact the motor manufacturer.
Confirm the load torque characteristics of the machine to be connected because the
torque characteristics are different when the machine is driven by the drive and by

the mains power. Pay attention to this point when selecting the capacity of the servo
drive. In addition, when the distance between the motor and the servo drive exceeds
100 m, the motor torque decreases with the decrease of the voltage. In this case, use a
cable thick enough to connect the motor and the drive or contact Inovance's technical
personnel.

Never lift the drive when the cover is removed. Failure to comply will result in damage to
the PCB and the terminal block.

-21-



2 System Connection

2.1 Connection of Peripheral Devices

When the ES510 is used to control the hydraulic system with PMSM, install peripheral
devices on both input and output sides of the servo drive to ensure system's safety and
stability. The system components are shown in the following figure.

Three-phase @
AC power supply Host controller

Circuit breaker

Electromagnetic g -
contactor

> Servodrive  External operating panel
Input MD32NKE1
reactor ~ : :

11
Fuse e@&7®

wiy or nlp'

0
AC filter
|| RSTBR*'UVWPE
? Grounding
Output reactor
The servo motor and drive
| | | must be well grounded to
;\ < prevent an electric shock.
Regenerative resistor =
Servo motor \
J_— Hydraulic pump
= X Pressure sensor
Grounding
Figure 2-1 Electrical system configuration with ES510
Q @ The preceding figure is just a connection diagram of peripheral devices
and cannot be used as a guide for peripheral device selection. For the
NOTE selection of peripheral devices, see "8 Technical Data and Model Selection”

on page 102.



2 System Connection

2.2 Use of Peripheral Devices

Table 2-1 Usage description of peripheral electrical devices for the ES510

Name

Mounting Location

Function Description

Circuit breaker

Between the power
supply and the drive
input side

Short circuit breaker: Cuts off the power supply
when an overcurrent occurs on downstream
devices to prevent accidents.

RCD: Provides protection against potential high
leakage current during running of the drive to
prevent an electric shock or even a fire. Select a
proper RCD according to the field situation.

(Electromagnetic)
Contactor

Between the air
switch and the drive
input side

@ Do not power on or power off the drive
frequently by switching the contactor on and
off (the time interval cannot be less than 1 h).

€ Do not use the contactor to directly start/
stop the drive.

Input reactor

On the drive input
side

Improves the power factor of the input side.
Eliminates high harmonics of the input side
effectively to prevent other devices from
being damaged due to the distortion of the
voltage waveform.

@ Eliminates the input current unbalance
caused by inter-phase unbalance.

L 2 4

Between the power

Prvents accidents in case of short circuit

Fuse supply and the drive | and protect downstream semiconductor
input side components.
@ Reduces the external conduction and
radiation interference generated by the drive.
) Onthedriveinput | 4 Decreases the conduction interference
AC filter . . )
side flowing from the power supply to the drive
and improves the anti-interference capacity
of the drive.
Regenerative . Absorbs regenerative energy during motor
> All drives )
resistor deceleration.

Output reactor
(duy/dt filter)

Between the drive
output side and the
motor (close to the
drive side)

The output side of the servo drive usually

has many high harmonics. When the distance

between the motor and the drive is too long,

large distributed capacitance exists in the circuit.

Certain harmonics may cause resonance in the

circuit, which will:

@ degrade the motor insulation performance,
causing damage to the motor in the long run.

@ generate large leakage current, causing
frequent drive protection trips.

If the distance between the drive and the motor

is greater than 50 m, install an AC output reactor.

=3 =
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2 System Connection

Name Mounting Location Function Description
On the drive output
Output ferrite core | side (close to the Reduces the bearing current.
drive side)
Part of control

Host controller

signals from the
host controller is
connected to the
drive

@ Controls the drive.
@ Sends various references to the drive.
@ Exchanges information with the drive.

Servo motor

On the drive output
side

Selects an appropriate motor according to the
recommendation.

Connected to the

Provides the hydraulic system with flow and

Servo pump servo motor pressure.

Installed in the oil

outlet arcglt, with Provides hydraulic circuits with pressure
Pressure sensor feedback signals

connected to the
drive

feedback analog signals.

@ Do notinstall the capacitor or SPD on the drive output side. Failure to

&

NOTE

comply will cause faults of the drive or damage to the capacitor and SPD.
€ Harmonics exist in the input/output (main circuits) of the drive, which
may interfere with the communication device connected to the drive.

Therefore, install an AC input filter to minimize the interference.




3 Installation and Wiring

3 Installation and Wiring

3.1 Installation

3.1.1 Installation Environment

1)

Ambient temperature: The ambient temperature substantially affects the service
life of the servo drive. Do not operate the servo drive outside the allowable
ambient temperature (-10°C to +55°C).

Install the servo drive on the surface of a nonflammable object. Ensure that there is
sufficient space around for heat dissipation because a large amount of heat will be
generated during the operation of the servo drive. Install the servo drive vertically
on the support by using the screws.

Install the servo drive in a place without strong vibration. The vibration cannot
exceed 1 g. Keep the servo drive away from devices such as punch presses.

Install the servo drive in a place free from direct sunlight, high humidity, and
condensation.

Install the servo drive in a place free from corrosive, flammable and explosive
gases.

Install the servo drive in a place free from oil dirt and dust.

s ® —
' |

Strong vibration

Dust and oil dirt Direct sunlight The vibration cannot exceed 1 g.

Operating temperature: -10°C to +50°C Flammable, explosive or corrosive gases

Flammable
material

High temperature
High humidity

Do not install the drive on the surface of
flammable objects.

7)

Figure 3-1 Requirements on the installation environment
The servo drive must be installed in a cabinet which is used in a final system
with a fireproof enclosure providing both electrical and mechanical protections.
The installation must conform to local laws and regulations and related IEC
requirements.
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3 Installation and Wiring

3.1.2 Mounting Clearance and Direction

1) Mounting clearance
The clearance that needs to be reserved varies with the power rating of the ES510.

B Mounting of a single drive

Front view Side view

Power Rating Clearance Requirement (unit: mm)
3.7-18.5 kW A =10 B =100 ‘ C =40

Figure 3-2 Mounting clearance for a single drive



3 Installation and Wiring

M Multi-drive mounting

The ES510 dissipates heat from bottom to top. If multiple servo drives are connected
together, install them side by side.

Power Rating

Clearance Requirement (unit: mm)

3.7-18.5 kW

A=10

Figure 3-3 Clearance for multi-drive mounting
For applications where a servo drive needs to be installed above another servo drive,

install an air guide plate to divert the air from the lower servo drive away from the upper
one. Otherwise, an overheating or overload fault will occur.

Air guide plate

Figure 3-4 Mounting of a servo drive above another servo drive



3 Installation and Wiring

2) Mounting direction

Install the servo drive in an upright direction. Never install the drive in horizontal, side,
upside-down or other directions.

Figure 3-5 Mounting direction diagram

3.1.3 Installation Methods

The ES510 has a plastic structure. According to the applications, the ES510 can be
installed in the method of backplate mounting or through hole mounting.

1) Backplate mounting

Figure 3-6 Backplate mounting diagram

/Q@ @ Itisforbidden to fasten only the top two retaining nuts of the servo drive
because the servo drive may fall and be damaged due to uneven force
NOTE after long-time running.
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3 Installation and Wiring

2) Through hole mounting

B Through hole mounting

Insert the drive into the external bracket

and fasten the retaining screws on the left

and right sides of the drive.
e .

The bracket installation is
completed.

External
bracket

Fix the drive on the backplate of the
control cabinet.

The through hole mounting is
completed.

Figure 3-7 Through hole mounting diagram

3) Bracket models used for through hole mounting

Table 3-1 List of bracket models used for through hole mounting

Bracket Model Applicable Drive

MD500-AZJ-A1T2

ES510T009-C1

ES510T009-R1

ES510T013-C1

ES510T013-R1

MD500-AZJ-A1T3

ES510T017-C1

ES510T017-R1

MD500-AZJ-A1T4

ES510T025-C1

ES510T025-R1

ES510T032-C1

ES510T032-R1

ES510T037-C1

ES510T037-R1
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3 Installation and Wiring

3.1.4 Removing and Installing the Front Cover

Remove the front cover before wiring the main circuit and the control circuit.

Removing and Installing the Front Cover

Removing the Front Cover

Use a tool to push the
snap-fit joints inwards
(perform this operation
simultaneously on both
sides of the drive).

Hold the the cover with
both hands

Hold the the cover with both
hands.

@ Lift the lower part of the
cover.

@ Push the cover upwards
and lift the upper part of
the cover.

Installing the Front Cover

both hands and insert t
snap-fit joints on the to

fixing holes.

Hold the front cover with

he
p

of the front cover into the

\\

==
===
==

=N

gﬁ
EEE

Align the front cover to the
drive and push the bottom
edge of the cover in the
arrow direction shown in the
figure.

&

NOTE

@ Before removing the cover, wait at least 10 minutes after the drive is
powered off.

@ Be careful when removing the front cover. Falling off of the cover may
cause equipment damage or personal injury.

The cover is removed

The cover is installed




3 Installation and Wiring

3.2 Wiring
3.2.1 Standard System Wiring

For the typical system wiring, see "Figure 3-35 System wiring diagram" on page 55.

3.2.2 Functions of Main Circuit Terminals and Precautions

1) Functions of main circuit terminals

RISITI[BR[ +[ -[U[V
@

il

Figure 3-8 Layout of main circuit terminals

-
N =S

Table 3-2 Description of main circuit terminals

Terminal Mark Terminal Name Function Description
RS T Three-phase power input Connected to the three-phase AC power
T terminals supply

Positive and negative terminals

of the DC bus Input points of the common DC bus

Terminals connected to the

(+), BR ; : Connected to the regenerative resistor
regenerative resistor

U,V, W Servo drive output terminals Connected to the three-phase motor

&) Grounding terminal (PE) Connected to the ground

O
/Q @ When the drive is configured with a 23-bit PG card, the UVW cables of the

NOTE motor must be connected to that of the servo drive correspondingly.

2) Selection of main circuit cables

Symmetrical shielded cables are recommended for input/output cables of the main
circuit. Compared with the 4-core cables, the symmetrical shielded cables can reduce
the electromagnetic radiation of the entire conductive system.



3 Installation and Wiring

B Recommended power cables: symmetrical shielded cables

PE conductor
and the shield Shield Shield

e e e
~~_PE_ O PE

Figure 3-9 Recommended power cables
B Non-recommended power cables:

Shield

‘o @ @

Figure 3-10 Non-recommended power cables
3) PowerinputterminalsR,S, T

The input wiring of the servo drive has no phase sequence requirement.

The specification and installation method of external power cables must comply
with the local laws and regulations and related IEC standards.

B Select copper conductors of proper size as power cables according to the
recommended values in "3.2.3 Layout and Size of Main Circuit Terminals" on page 35.

B Install thefilter in a place close to the input terminals of the servo drive, and
the cable between them must be shorter than 30 cm. Ensure that the grounding
terminal of the filter and that of the servo drive are connected together and that
both the filter and the servo drive are installed on the same conductive surface that
is connected to the main grounding terminal of the cabinet.

_Conductive surface

Figure 3-11 Installation diagram of the filter
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3 Installation and Wiring

DC bus terminals (+), (-)

Terminals (+) and (-) of the DC bus carry a residual voltage after the servo drive is
switched off. Wait at least 10 minutes and ensure that the CHARGE indicator goes
off before performing wiring. Failure to comply will result in an electric shock.

Do not connect the regenerative resistor directly to the DC bus. Failure to comply
may result in damage to the servo drive or even a fire.

Terminals (+) and BR connected to the regenerative resistor

Connect a regenerative resistor of the recommended model, and ensure that the
cable between the regenerative resistor and the terminals is shorter than 5 m.
Failure to comply will result in damage to the servo drive.

Do not place any combustible around the regenerative resistor to avoid burning of
surrounding components caused by overheating of the regenerative resistor.

After the regenerative resistor is connected to the servo drive, set a proper braking
unit actuation voltage in F9-08 (Braking transistor applied voltage) based on the
actual load.

Servo drive output terminals U, V, W

Figure 3-12 Wiring of the shield

The specification and installation method of external power cables must comply
with the local laws and regulations and related IEC standards.

Select copper conductors of proper size as power cables according to the
recommended values in "Table 8-7 Selection of peripheral electrical devices for the

ES510" on page 108.

Do not connect a capacitor or an SPD to the output side of the servo drive. Failure
to comply will result in frequent drive protection or even damage to the drive.
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3 Installation and Wiring

If the motor cable is too long, electrical resonance will be generated due to the
impact of distributed capacitance. This will damage the motor insulation or
generate high leakage current, causing the overcurrent protection of the servo
drive. Therefore, install an AC output reactor close to the servo drive if the motor
cable is longer than 100 m.

Shielded cables are recommended for motor output cables. Use the fixing support
of power cables to ground the shield 360 degrees, and connect the drain wire of
the shield to the PE terminal.

Ensure that the drain wire of the motor cable shield is as short as possible, and the
width is not less than 1/5 of its length.

Figure 3-13 Drain wire of the motor cable shield
Grounding terminal (PE)

The grounding terminal must be grounded reliably. The resistance of the grounding
cable must be smaller than 10 Q. Otherwise, the servo drive will be abnormal or
damaged.

Do not connect the grounding terminal of the drive to the neutral conductor of the
power supply.

Select the protective grounding conductor of a proper size according to the
recommended values in "Table 8-7 Selection of peripheral electrical devices for the

ES510" on page 108.

Use yellow-green cables for the protective grounding conductor.

It is recommended to install the servo drive on the conductive metal surface.
Ensure that the entire conductive bottom of the drive is in good contact with the
surface.

Install the filter and the servo drive on the same surface to ensure the filtering
effect of the filter.

Requirements on the upstream protection device

Install proper protection devices on the power input side to provide protections on
overcurrent, short circuit, and electrical isolation.



3 Installation and Wiring

B When selecting the protection devices, consider the current capacity of the power
cable, system overload capacity, and short circuit capacity of upstream power
distribution. Generally, make a selection according to the recommended values in
"Table 8-7 Selection of peripheral electrical devices for the ES510" on page 108.

9) Requirements on the grid system

B The ES510is applicable to the grid system with the neutral point grounded. If the
drive is used in an IT power system (a system with the neutral ungrounded or high
resistance grounding), remove the VDR screw (screw 1 in the following figure).
Failure to comply may result in personal injury or damage to the servo drive.

W In applications where an RCD is used, if the RCD trips at startup, remove the EMC
screw (screw 2 in the following figure).

EMC screw

VDR screw

Figure 3-14 VDR and EMC screws

3.2.3 Layout and Size of Main Circuit Terminals

The following figures describe the layout and size of the main circuit terminals of
different drive models. For the cable selection, see "8.4 Selection of the Cable, Circuit
Breaker and Contactor" on page 108.

S
ST IBR[F]|—=]

AE_0.0.6e |

Figure 3-15 Size of main circuit terminals (ES510T009 to ES510T013)

10.1
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3 Installation and Wiring

18

[~

[RISITIBRIFI=1U]

CRS)
SNeNe

O —
[VIW]

Q

Figure 3-17 Size of main circuit terminals (ES510T025 to ES510T037)

Table 3-3 Selection of main circuit cables

Rated | Recommended Recommended | _. .
Recommended | Recommended . Tightening
Input | Input/Output . Grounding
Model Cable Lug  |Grounding Cable Torque
Current | Power Cable Model i) Cable Lug (N-m)
(A (mm?) Model
ES510T009-C1, 10.9
ES510T009-R1 ’
3x25 TNR2-4 2.5 TNR2-4 1.2
ES510T013-C1, 158
ES510T013-R1 ’
ES510T017-C1,
ES510TOL7-R1 20.6 3x4 TNR3.5-5 4 TNR3.5-5 2.8
ES510T025-C1,
ES510T025-R1 302
ES510T032-C1,
ES510T032-R1 38.7 3x10 TNR8-5 10 TNR8-5 2.8
ES510T037-C1,
ES510T037-R1 44.6




3 Installation and Wiring

3.2.4 Layout of the Control Board

If the jumper operation, PG card connection, and extension card connection are
required during wiring the control circuit, remove the front cover of the servo drive
before wiring (For the removal of the front cover, see "3.1.4 Removing and Installing the
Front Cover" on page 30). The following figure shows the location of the control board,
jumpers, and various extension cards (For the installation of optional cards, see "10
Optional Cards" on page 137).

PG card
(Standard)

Extension card | —
(Optional)

Figure 3-18 Layout of the control board
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3 Installation and Wiring

3.2.5 Layout of the Control Circuit Terminals

B Layout of the control board terminals

Taresesdl

+15 -15 GND +5 coM +24
| \
J5 O O O Al3 input selection, voltage input by default
J6 O O O AO2 output selection, voltage output by default|
J4 O O O AO1 output selection, voltage output by default|

DI terminal power supply (internal/external) selection,
internal power supply by default

000008 EQY

‘COM‘ DI ‘ DI2 ‘ DI3 ‘ DI4 ‘ DI5 ‘COM‘ op ‘001‘

‘ AlL | A2 ‘ A3 ‘GND‘ 10V ‘ 15V ‘GND‘AOI‘AOZ‘GND‘

Figure 3-19 Layout of the control board terminals

Table 3-4 Function description of the control board terminals

Type Tel\rllr'g;Eal Terminal Name Function Description
Provides 10 V power supply to an external unit (max.
External 10V output current: 10 mA)
10V-GND
power supply | Used as the power supply for the external
Powelr potentiometer, with a resistance range of 1-5 kQ.
su
PPy Provides 15V power supply to an external unit
External 15V
15V-GND ower subpl (generally the pressure sensor)
P PPl Max. output current: 10 mA
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Type U Terminal Name Function Description
Mark
. 1) Inputvoltage: 0-10VDC
Al1-GND | Alterminal 1 .
2) Inputimpedance: 22 kQ
. 1) Inputvoltage: 0-10VDC
AlI2-GND | Al terminal 2 .
Analog 2) Inputimpedance: 22 kQ
input (Al) ; -
1) Inputrange: 0-10 VDC/0-20 mA, determined by
. jumper J5 on the control board
AI3-GND | Al terminal 3 . R
2) Inputimpedance: 22 kQ (voltage input), 500 Q
(current input)
DI1-COM | Dlterminal 1 1) Photocoupler isolation input, with the input
DI2-COM | DI terminal 2 frequency less than 100 Hz; The power supply
- (external/internal) is determined by jumper J1
DI3-COM | DI terminal 3 on the control board.
!)lglt?tDl) DI4-COM | Dl terminal 4 2) Inputimpedance: 1.39 kQ
inpu .
P DI5-COM | Diterminal5 | 3) Voltage range (level input): 9-30 V
External 24 v Use the jumper cap to select an external 24 V power
OoP power supply S
for DI supply to power the DI circuit.
Voltage/Current output is determined by jumper
J4 on the control board, with a load resistance less
AO1-GND |AOterminall |than500 Q.
Output voltage: 0-10V

An?lo% Output current: 0-20 mA

outpu

(AO’)j Voltage/Current output is determined by jumper
J6 on the control board, with a load resistance less

AO2-GND | AO terminal2 |than 500 Q.
Output voltage: 0-10V
Output current: 0-20 mA
Photocoupler isolation and bipolar open collector
output

ottt

output | DO1-COM | DO terminal 1 p. ’

(DO) Note: DO1 only supports the external power supply.
When the external power supply is used, check
whether the power ground can be connected to the
COM terminal.

Normally
T/A1-T/B1 | closed (NC)

Rela terminal Contact driving capacity:

outp){Jt Normally open 250VAC, 3A, COS0 =04
T/A1-T/C1 (NO) terminal 30VDC, 1A
T/A2-T/C2 | NO terminal
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Type Tel\r/ln;;Eal Terminal Name Function Description
CNO Extension card |28-core terminal, used for connection with various
interface optional cards such as bus cards
Auxiliary | CN8 PG card Supports the resolver, 23-bit encoder, and ABZ
interfac)elz interface encoder
External
CN14 operating panel | Connected to the external operating panel
interface
DI signaldrive | Used to select the power supply (internal/external)
J1 selection to drive DI signals (internal 24 V power supply by
terminal default)
Ja :e?elczgtnpm Used to select voltage/current output (voltage
terminal output by default)
Jumper™ 20D outout
56 selecc’zili)r?u Used to select voltage/current output (voltage
terminal output by default)
J5 ?(le?elgt?grt\ Used to select voltage/current input (voltage input
terminal by default

[1] The location of jumpers J1, J4, J5, and J6 on the control board is shown in "Figure 3-19

Layout of the control board terminals" on page 38.
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3.2.6 Wiring of the Control Circuit Terminals
1) Selection of control circuit cables

All control cables must be shielded cables.

Use a separate shielded cable for each analog signal, and do not use a common return
cable for these signal cables.

Shielded twisted pairs (STPs) are recommended for digital signal cables.
STPs

-
—

Figure 3-20 STPs diagram
2) Wiring requirements on the control circuit

B The motor cables must be laid far away from all control cables.

W Itis recommended that the motor cables, input power cables, and control circuit
cables be laid in different cable trays. To avoid electromagnetic interference caused
by coupling, the motor cables and control circuit cables cannot be laid in parallel
for a long distance.

B [f the control circuit cables must run across the drive cables, make sure the angle
between them is close to 90 degrees.

The recommended wiring is as follows:

Fover cab‘le Power cable
Min. 200 mm .l 90° |
Y Min. 300 mm
Control cable J; i Motor cable
ES510
Control cable
el 90° Min. 500 mm Regenerative resistor
cable
’/ Motor cable
A
Control cable K Min. 500 mm
Power cable %0 - { Control cable

Figure 3-21 Wiring diagram
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3) Alland Al2 terminals

Weak analog voltage signals are easy to suffer external interference. Therefore, the
shielded cable must be used and the cable length must be less than 20 m, as shown in
"Figure 3-22 Wiring diagram of Al terminals" on page 42. In applications where analog
signals suffer severe interference, install a filter capacitor or ferrite core on the analog
signal source side, as shown in "Figure 3-24 Wiring of the A3 terminal” on page 43.

<20
m ES510

10v

Potentiometer| |« I

AIL/AI2

GND

PE

Figure 3-22 Wiring diagram of Al terminals

The drain wire of the shield of Al terminals must be connected to the PE terminal on the
drive side.

= 7

& o
:
é_ o
I
.

Grounding copper busbar

Press the snap-fit lock
to unlock the snap-fit.

Snap-fit used to fix
the control cable

Figure 3-23 Grounding of the shield of Al terminals
4) Al3 terminal

When the voltage signal input is used, the AI3 terminal is wired in the same method as
the All terminal.
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When the current signal input is used, the AI3 terminal is used for current input, GND
terminal is used for current output, and jumper J5 jumps to "I" side.

Current direction ES510
PR
Al3
v
GND

D E— "
Ferrite core

Pass through or wind 2 or 3
coils in the same direction

Figure 3-24 Wiring of the AI3 terminal

5) Dl terminals (DI1 to DI5)

+24v
a1

(o]

a

o0

DIT '4—[}3; (::

[ - (40
DIL LE’ L

DIS ﬁﬁ - (:: DIS ﬁ}}; (::

B Sinkwiring
,,,,,,,,,,,,,, R
; 1

‘
; |
! +VCC |
1 i
! Signal
4
1 :
‘
‘
! [ Nen
; :
‘
‘ l ;
‘
! ‘
‘
‘
! ‘
:
3 :
‘
; OV# CcoM
‘
! :
| External controller 1

Internal 24 V power supply

Control board of the ES510 Control board of the ES510

External 24 V power supply

Figure 3-25 Sink wiring

The internal 24 V power supply is mostly used for wiring. When the internal power
supply is used, short pins 1 and 2 of jumper J1 on the control board (see "Figure 3-25
Sink wiring" on page 43), and connect the COM terminal of the servo drive to the OV of

the external controller.

If an external 24 V power supply is used, short pins 2 and 3 of jumper J1 on the control
board (see "Figure 3-25 Sink wiring" on page 43), connect the 24V of the power supply

to the OP terminal of the servo drive and connect the 0V to a corresponding DI terminal
through the controller contact.

@ Insuch awiring mode, the DI terminals of different servo drives cannot

&

NOTE

be connected in parallel. Otherwise, DI malfunction may occur. If parallel
connection of DI terminals (between different servo drives) is required,
connect a diode in series on the DI terminal side (the anode of the diode is
connected to the DI terminal), as shown in "Figure 3-26 Parallel sink wiring
of DI terminals for multiple servo drives" on page 44. The diode needs to
meet the following requirements: IF > 40 mA, VR > 40 V.
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Fm———————————— Q
I a
! 24y Control board of servo drive 1
+VCC
I o
' o
Slgna%_* * *:; K
DI1 l o]
|: NPN COM

Control board of servo drive 2

B

E DN
&
T

oV

External controller

Figure 3-26 Parallel sink wiring of DI terminals for multiple servo drives

B Source wiring

(]
Jl
O

— OP 0

|
I
Z N

bl

=—arT =

\External controller Control board of the ES510
Jd

External 24 V power supply

Figure 3-27 Source wiring
In source mode, an external 24 V power supply must be used. Short pins 2 and 3 of
jumper J1 as shown in "Figure 3-27 Source wiring" on page 44, and connect the OV of the
external controller to the OP terminal of the servo drive.
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6) DO terminal

When the DO terminal drives the relay, install a snubber diode on both sides of the relay
coil. Otherwise, it may cause damage to the 24 VDC power supply. The driving capacity
is not more than 50 mA.

ES510

Figure 3-28 Wiring of the DO terminal

@ |Install the polarity of the snubber diode correctly, as shown in "Figure 3-28
Wiring of the DO terminal" on page 45. Otherwise, the 24 VDC power
Q% supply will be burnt out immediately once there is a digital output.
@ The DO terminal can be driven only by the external 24 V power supply.
NOTE When DO1 is driven by the external power supply, check whether the
external 24 V power ground can be connected to the grounding terminal
of the control board.

7) Relay output terminals

The inductive load (relay, contactor, and motor) causes voltage spike when the current
is cut off. Use a VDR for protection at the relay contact, and install an absorption circuit
(VDR, RC absorption circuit or diode) on the inductive load to minimize the interference
when cutting off the current.

e Ly

B 024VDC

’—T/c
/A ooV
CT/B

O
220 VAC
O

Figure 3-29 Anti-interference processing of relay output terminals

-45-
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3.2.7 Description of the PG Card

The ES510 is equipped with a built-in PG card, with the resolver PG card for the
ES510TXXX-R1 and 23-bit PG card for the ES510TXXX-C1.

Table 3-5 Configuration table of the motor, drive, cables and PG card

Motor Type Drive Cable Type Cable™ PG Card

Resolver PG card |S58-L-P31-XX
ES510TXXX-R1 |with the aviation|(XX can be 3.0,6.0,8.0, [S58-PG-B1
plug 12.0, 15.0, 20.0, and 25.0)

ESMGX-
XXXXXXX-R1A1FA

23-bit PG card S58-L-P10-XX
ES510TXXX-C1 |with the aviation|(XX can be 3.0, 6.0, 7.0, ES510-PG-CT1
plug 8.0, 12.0, 15.0, and 25.0)

ESMGX-
XXXXXXX-A3ALFA

Third-party or
Inovance motors
without the
aviation plug

Resolver PG S58-L-P30-XX
ES510TXXX-R1 |card without the |(XX can be 3.0,6.0,and  |S58-PG-B1
aviation plug 15.0)

[2] XXisthe cable length (unit: m).

1) Resolver PG card (S58-PG-B1)

Specifications of the S58-PG-B1

User Interface DB9 Female
Cable specification >22AWG
Resolution 12-bit
Excitation frequency 10 kHz
VRMS v

VP-P 3.15+27%

Range of frequency-division | Without frequency-division function

Load capacity 175 mA

0.5 transformation ratio: 5.9 kQ

Inputimpedance 0.286 transformation ratio: 9.4 kQ
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Table 3-6 Function description of S58-PG-B1 terminals

Terminal | Pin Pin . . .
Mark No. | Definition Function Description Terminal Arrangement
1 REF- Resolver excitation negative
2 REF+ Resolver excitation positive 5 @—— sin+
3 COS+ Resolver feedback COS positive | |9 @———— SIN-
4 Cos- Resolver feedback COS negative 4 @—— cos-
8 ’—— KTY-
J3 5 SIN+ Resolver feedback SIN positive 3@ |— cos+
6 KTY+ KTY resistance positive i ’2 — PTC+
@ | Rer+
7 PTC+ PTC resistance positive 6 @—— «Tv+
8 KTY- | KTY/PTC resistance negative %— REF-
9 SIN- Resolver feedback SIN negative
CNL 18-pin flexible flat cable (FFC) interface, connected to J2 on the control board of
the servo drive
Table 3-7 Status Description of S58-PG-B1 indicators
Fault Indicator Fault Status Possible Cause and Solution
Normal No
D5 D6
SIE Phase-locked loop
= Dst ” (PLL) unlocked The phase lag of the resolver is too large.
SmZ | Value of signal SIN/ D6 fla.she:s due to interference.
;I: COS exceeds the Solution: Ground the motor well and connect
v S the grounding point of the PG card to the PE
DS D6 upper limit . .
terminal of the drive.
The DB9 connector is not connected or
incorrectly connected, or the cable is
N TN . .
EIE EIE Value of signal SIN/ | disconnected.
"5 “pe > |COSistoosmall. Solution: If the preceding situation does not
occur, check whether the resolver matches the
S58-PG-B1.

'@ Note: For certain PG cards, D3 is the same as D5 and D2 is the same as D6.

&

NOTE

@ The resolver must meet the parameter requirements of the S58-PG-B1,
whose excited input DC resistance must be larger than 17 Q (measured by
a multimeter). Otherwise, the S58-PG-B1 cannot work properly.

@ Do not select a resolver with more than four pole-pairs. Otherwise, the
S58-PG-B1 will be overloaded.
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2) 23-bit PG card (ES510-PG-CT1)

(111]
D6 D5 D4 D3

N

Figure 3-30 Layout of 23-bit PG card terminals

Table 3-8 Function description of ES510-PG-RT1 terminals

Tel\t;lr’;Eal Elcr: Def:::?tion Function Description Terminal Arrangement
1 PS+ 485+
2 PS- 485-
3 NC Not connected KTY-
4 NC Not connected KTY+
5 KTY- KTY thermistor negative GND
i 6 NC Not connected 5V
7 5y 5V power supply for the Ps-
encoder
s i | B geundofoy .
9 KTY+ KTY thermistor positive
1 KTY- KTY thermistor negative | ai2
2 2 KTY+ KTY thermistor positive Reserved for the motor
CN1 18-pin FFC interface, connected to J2 on the control board of the servo drive
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Table 3-9 Status description of indicators
Indicator nsieziter Normal State el Fault Cause Solution
Mark State
The communication
. between the FTG Ground the motor
Flashing | card and 23-bit
D3 or encoder suffers an well and connect the
I-NOSIE | Steady OFF - grounding point of
(red) steady | interference, or the
L the PG card to the PE
ON communication cable . B
. terminal of the drive.
between them is
disconnected.
The communication
. between the PG Ground the motor
Flashing | card and the control
D4 or board suffers an well and connect the
O-NIOSE | Steady OFF . grounding point of
(red) steady |interference, or the
L the PG card to the PE
ON communication cable . :
. terminal of the drive.
between them is
disconnected.
The communication
@ Slow flashing: between the PG
Read motor card and the control | Check whether the FFC
D5 LATCH angle Steady | board suffers an between the PG card
(green) € Rapid flashing: | OFF interference, or the and the control board
Read motor communication cable | is connected correctly.
parameter between them is
disconnected.
.The. DBI connector Check whether DB9
D6 Steady N d|sconne'cted or connector of the
(green) DL Steady OFF ON connected incorrectly, encoder cable is

orthe cableis
disconnected.

connected correctly.
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3.2.8 Wiring of the PG Card
B Wiring method

1) Wiring of the PG card with aviation plug (applicable to the ESMG series motor)

Fan cables
12
DO D
] v VI =}
DHOHD
Aviation plug

Aviation plug connector

Model: S3-L-X00-XXX

PG card cable
Model: S58-L-P3X-XXX

Aviation plug on the motor side

Figure 3-31 Wiring between the PG card and the motor (applicable to the ESMG series motor)
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The following table shows the color of cable cores for the resolver PG card with aviation
plug (applicable to the ESMG series motor).

17-pin

Aviation A B C D E F G H L K J
Plug

Resolver

PG Card 1 2 3 4 5 9 7 8 6 |Housing
(DB9 Male )

Definition | ger | R |Cost| Cos- | Sint | Sin- | PTC+ | KTV- |PTC- | KTY+ | Shield
of Signal

Color of Yellow/ | Red/ .
Cable Core | White | White Red | Black | Yellow | Blue |Orange| Brown | Gray | Shield

Common

point of

KTY and
PTC

Remarks One pair One pair One pair

The following table shows the color of cable cores for the 23-bit PG card with aviation
plug (applicable to the ESMG series motor).

17-pin

Aviation A B L M G H J
Plug

23-bit PG

Card (DB9 1 2 5 9 7 8 Housing
Male)

Definition| 5, PS- KTY- | KTY+ | +5/ | GND | Shield
of Signal

Color of

Cable Yellow | Yellow/Black Green White Red Black Shield
Core

Remarks Twisted pair Twisted pair Twisted pair

Note: When the drive is configured with a 23-bit PG card, the UVW cables of the motor must
be connected to those of the servo drive correspondingly so that the motor can be free from
auto-tuning.
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2) Wiring of the PG card without aviation plug (applicable to the ESMG-****-F series
motor)

Control cable interface board of
ESMG-****-F series servo motor

PG card cable
Model: S58-L-P30-XX

Figure 3-32 Wiring between the resolver PG card and the motor (applicable to the third-party
or Inovance motors without the aviation connector)

The following table shows the color of cable cores for the resolver PG card without
aviation plug (applicable to the third-party or Inovance motors without the aviation
plug).

Resolver
PG Card
(DB9 1 2 3 4 5 9 T 8 6
Male)
Color of
Cable REF- | REF+ | Cost | Cos- | Sin+ | sin- | prc+ | KD/ krvs
Core

Definition| Yellow/ | Red/
of Signal | White | White Red | Black |Yellow | Blue | Orange | Brown | Gray

Common

Remarks One pair One pair One pair / E%l(n;ri; /

PTC
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B Shield grounding of the PG card

When the parameters of the servo drive are set properly, the PG card suffers
electromagnetic interference if the feedback speed or position of the PG card is instable.
In this case, ground the shield of encoder signal cables to suppress the interference.

A grounding PE terminal is provided for the ES510. After the PG card is installed, connect
the shield of encoder signal cable to the PE terminal of the PG card to achieve the
connection between the signal cable shield and the PE terminal of the drive, ensuring
that the signal cable shield is grounded.

Installation of the PG card: Before installation, remove the screws in the amplified
position in the following figure, align the mounting holes of the PG card to the three fixing
pins (on the upper left of the amplified position), and fix the PG card with M3x8 screws.

o)

The grounding copper busbar
is internally connected with
the PE terminal.

Figure 3-33 PE point design for the servo drive (grounding copper busbar)
B EMC guidelines

For details, see "10.2.5 EMC Guidance" on page 149.

3.2.9 Tightening Torque of Control Circuit Terminals and Cable Selection

B Tubular terminal

Use the tubular terminal with the insulation sleeve.

When the single cable or twisted pair cable is used, the cable core must be exposed by 6

mm.
ﬁiMax. 6 mm

Figure 3-34 Requirement on the tubular terminal of control cables
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Table 3-10 Specifications of control cables

Single Cable(mm?, | Twisted Pair Cable (mm?, | Tightening Torque

Control Circuit AWG) AWG) (N-m)
Terminal Block

0.2-0.75 (24AWG to 18AWG) 0.565

3.2.10 Wiring Checklist

Table 3-11 Wiring checklist

0V | No Item

O 1 | Check whether the drive model is consistent with your order.
Check whether peripheral devices (regenerative resistor, braking unit, AC

O 2 ) N ; .
reactor, filter, and circuit breaker) meet the design requirements.

O 3 | Check whether the optional card model is consistent with your order.

O 4 Check whether the installation method and location of the servo drive meet
the requirements.

U 5 | Check whether the input voltage of the servo drive is within 323-528 V.

O 6 Check whether the rated motor voltage is consistent with the output
specification of the servo drive.

O 7 Check whether the power input cables are connected to R, S, T terminals of
the servo drive correctly.

O 8 Check whether the motor cables are connected to U, V, W terminals of the
servo drive correctly.

O 9 | Check whether the diameter of main circuit cables meets the requirements.
Check whether the motor output cable exceeds 50 m. If so, reduce the carrier

O 10
frequency (F0-15).

U 11 | Check whether the grounding cable is connected properly.

O 1 Check whether the servo drive output terminals and control signal terminals
are connected securely.
Check whether the regenerative resistor and braking unit are wired correctly

O 13 Lot .
and whether their resistance is proper.

O 14 | Check whether the control circuit cables of the servo drive are STPs.

O 15 | Check whether the optional cards are wired correctly.

O 16 Check whether the control circuit cables are separated from the main circuit
power cables during cabling.
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14 J3 2
lelelelelele|e|e|®
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~ “Regenerative resistor ™ C?EtWICfP*I*eanteﬁface board T
_xkonk_ TC0S 7 SIN- SN+ EXC.J
/ \ of ESMG series servo motor ‘KTY'IKTY*{PTC'IPTC‘i oS | 0 I T[S |GND|EVchC+|
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[ - I
\ /
\ /
N + - PB .
N e
~ ~ — -
J3
PG card cable
Model: S58-L-P3X-XX
Filt Ferrite Qt)re ,—\—
ilter (one col - = ;
MCCB MC ( A i R | - =< Control cable interface board of
L—= > @ U @ ~__Servo motor ESMG-****-FA series servo motor
Three-phase AC power supply L2 @ s \
Vv @ \ Fan cable
B—2- €71 \ vy
g dle " - e | b
] ' Encoder.” ! PTC ] v u
Built-in PG card @ @ \ ncoder, =4 thermistor |
H M | S58-PG-B1 L\ KTY thermocouple /
CN4 \ Shield = /
\ /
[ > /
N e
Hydraulic pumpenabled  DO1 @ g Aviation plug
COM PID selection terminal 1 DO2 @ g Aviation plug on
Aviation plug ([T the motor side
® DI1  Sslave pump address selection terminal 1 DO3 @ connector
DI2 Faultreset D04 @
® COM oy i pum i tomimiond 0>
COM @
> DI3 %—C)QIM Internal power supply
COM  Oil pressure reference: 0-10V,0-20mA  AO1 @ [ DI2 | ESS 10 - - =
3
® DI4 Flow reference: 0-10V,0-20mA  AQ2 @ 4 CNZ PG card cable
5
GND @ [@[ COM] See Table 3-4in section 3.2.5 for Model: S58-L-P3X-XXX
@[ OP | the OP terminal function. :
Current ol pressure detection: 0-10v  Al1l @ |
Current flow detection:0-10v  Al2 § gé -
GND | - Bl[®
T g ?O\IIJ CN1 Faultoutput (NC/NO) |—4| f\%g External power supply
Swashplate switchover of - — =
Host controller | | —Q—éi% double-discharge piston pump (NO) ———1/C2|® - - N
T AOL >
o AO2 N
- GND © \
Shield 24VDC
] )
Pressure sensor _ 7

Figure 3-35 System wiring diagram
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4 Panel Operation

4.1 Description of the Operating Panel

You can set or modify the parameters, monitor the drive status and start or stop
the servo drive by operating the operating panel. The following figure shows the
appearance and keys of the operating panel.

Command source indicator Running direction indicator

Tuning/Torque control/Fault

Running status indicator: un
indicator

RUN  LOCALREMOT  FED/REV  TUNE/TC

Data display zone -
Unit indicator

He A v
O—rU—@ —%—@

Increment key

*@ @ @—7Conﬁrm key
7@ @ e—ishiftkey

Decrement key

| AR |
@ & s 4 Stop/Reset key

Multi-function selection key

Programming key.

Menu mode selection key

Run key

Figure 4-1 Operating panel
1) Indicators

Table 4-1 Description of indicators on the operating panel

Indicator Status Status Description
RUN RUN OFF: Stop status
Running status
indicator ON: Running status
RUN
OFF: Operating panel control
LOCAL/ REMOT
LOCAL/REMOT
Command source ON: Terminal control
S LOCAL/REMOT
indicator
Flashing: Communication control
LOCAL/REMOT
OFF: Forward running
FWD/REV FED/REV
Running direction
indicator ON: Reverse running
FED/REV
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Indicator Status Status Description
OFF: Normal running
TUNE/TC
TUNE/TC ON: Torque control mode
Tuning/Torque TUNE/TC
control/Fault low flash ( g
indi Slow flashing: Tuning state (once per secon
indicator TUNE/TC & g p
Quick flashing: Fault state (four times per second)
TUNE/TC
Hz A v .
— RPM — % Hz: unit of frequency
Hz A % .
— RPM — g A: unit of current
Hz A v .
— RPM — g V: unit of voltage
Hz A Vv . .
— RPM % RPM: unit of rotational speed
Hz A v
__RPM g %: percentage

2) LEDdisplay area

The 5-digit LEDs on the operating panel are able to display the set frequency, output
frequency, various monitoring data, and fault codes.

Table 4-2 LED display and actual data

LED Actual LED Actual LED Actual LED Actual
Display Data Display Data Display Data Display Data
M E r M
0 6 C N
U L (N
= 1 -= 7 C c P P
e 2 8 8 d D - R
3 s 9 o £ : | T
|
'—l 4 H A F F U
|
55S B L L (] u
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3) Functions of keys on the operating panel

Table 4-3 Function of keys on the operating panel

Key

Name

Function

Programming

Enter or exit Level | menu.

Enter the menu interfaces level by level, and confirm

Confirm .
parameter settings.
Increment Increase data or parameter.
Decrement Decrease data or parameter.
Select the displayed parameter in the stop or running
Shift state.
Select the digit to be modified when modifying a
parameter value.
Run Start the servo drive in the operating panel control mode.
Stop the servo drive when the drive is in the running state
Stop/Reset and perform the reset operation when the drive is in the

fault state. The functions of this key can be restricted by
F7-02 (STOP function).

Multi-function
selection

Perform function switchover according to the setting of

F7-01 ( @ function selection). For details, see "3)

Operations of the multi-function selection key" on page
61.

OO0 POOVICOO

Menu mode selection

Perform switchover between different menu modes.
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4.2 Viewing and Modifying Parameters

1) Operation instructions
The operating panel adopts a three-level menu to perform operations such as

parameter settings. It consists of:

Parameter group Parameter No. Parameter setting value

(Level I menu) (Level I menu) (Level Il menu)

After entering each level of menu, if the LED flashes, you can press @ , @ or
e to modify the flashing value. Figure 4-2 shows the operation procedure.

Status parameter|
(Default display)

@ Level I menu

Level Il menu

This process cycles.

Figure 4-2 Operation procedure of the three-level menu
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The following example shows how to modify the value of F3-02 (Cut-off frequency of
torque boost) from 10.00 Hz to 15.00 Hz.

Figure 4-3 Parameter modification flowchart

€ You can return to Level Il menu from Level [l menu by pressing @ or

&

NOTE
L 4

1)

2)

-60 -

@ . The difference between the two is as follows:

After you press @ , the system saves the parameter setting, goes back

to Level Il menu and automatically shifts to the next parameter.

After you press @ , the system does not save the parameter setting,

but directly goes back to Level Il menu and remains at the current
parameter.

In Level Ill menu, if a parameter has no blinking digit, it means that the
parameter cannot be modified. This may be because:

Such a parameter is read-only, such as drive type, actually detected
parameters and running record parameters.

Such a parameter cannot be modified when the servo drive is in the
running state. It can be modified only when the drive is in the stop state.
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2) Parameter groups

Table 4-4 Parameter groups

Parameter Function
o Remarks
Group Description
Group FO to Including running reference parameters, frequency
Group FP Basic reference parameters, motor parameters, control mode
Group A0 to | Parameters parameters, Al/AO characteristic correction parameters, and
Group AF optimized control parameters.
Groups U0 | Monitoring . . o
and UL parameters Display of basic monitoring parameters

3) Operations of the multi-function selection key

The function of multi-function selection key @ can be setin F7-01 ( @ function

selection) . You can use this key to switch the running command or the rotational
direction of the drive or perform forward/reverse jog in either the stop or running state.

Parameter Function | Default | Setting Range Parameter Description
No.
0: @ invalid [The key has no function.
When F0-02 (Command source) is set to
0 (Operating panel control mode), the
command source remains unchanged
after you press @ key.
When F0-02 (Command source) is set to
1: Switchover 1 (Terminal control mode), the command
between source switches from the operating
operating panel |panel control to the terminal control
control mode
@ and term.lnatl./ after you press @ key.
F7-01 functi o |communication '
szlr:ecctli(())?] control mode When F0-02 (Command source) is set

to 2 (Communication control mode),
the command source switches from
the operating panel control to the
communication control after you press

@ key.

2: Switchover You can use this key to change the
between forward |direction of the frequency reference. This
running and function is valid only when the command
reverse running |source is the operating panel.

3: Forward jog Use @ key to implement forward
jog.

-61 -



-62 -

5 Basic Operations and Trial Run

5 Basic Operations and Trial Run

This chapter describes the basic commissioning procedure of the servo drive, including
the frequency reference setting, startup control, and stop control. By following the
instructions, you can perform the motor trial run under the control of the servo drive.

5.1 Commissioning Flowchart of the Servo Drive

Start

\’

Check whether the wiring of peripheral devices is correct and secure.

\’

Power on the servo drive and check whether the panel display is normal.
Set FP-01 (Parameter initialization) to 1 (restore to default value).

Step 1 (See chapter 2)

Step 2 (See section 5.4.1)

Set the motor parameters in group F1. If the motor has an encoder,
you also need to set encoder parameters in group Al .

\}

Set the auto-tuning mode in F1-16 (Auto-tuning mode) according to
whether the motor can be disconnected from the load, and then perform

the motor auto-tuning.

Confirm that the motor can run, and press RUN key to perform the trial
run of the motor.

Confirm that the running current, motor direction, and no-load running
are normal.

If a load can be connected, check whether the motor runs normally with

aload.

Perform zero drift autocorrection of the pressure sensor: set A3-20 l%’ Step 6 (See section 5.7.1)
(Al zero drift autocorrection) to 1 and press RUN key.

Step 3 (See section 5.5)

5 & B &

Step 4 (See section 5.5)

%

Step 5 (See section 5.5)

Based on the control requirements, set the oil pressure mode, DI,
DO, communication, fault output, and other logical control functions.

Set an oil pressure and perform the trial run. Confirm that the feedback I%’ Step 7 (See section 5.7.3)
oil pressure, control signal, and functional logic control are correct, and
no peripheral device is abnormal during the with-load running.

Stop the servo drive. The commissioning is completed. )

Figure 5-1 Quick commissioning steps



5 Basic Operations and Trial Run

5.2 Inspection Before Power-on

Before power-on, ensure that the following items are checked.

Item

Description

The power voltage

Check whether the power voltage is 380-480 VAC, 50/60 Hz.

Ground the power input terminals (R, S, T) reliably.

Check whether the servo drive and the motor are properly
grounded.

The connection between the
servo drive output terminals
and the motor terminals

Check whether the connection between the servo drive
output terminals (U, V, W) and the motor terminals is
secure.

The connection between the
servo drive control circuit
terminals and other control
devices

Check whether the connection between the servo drive
control circuit terminals and other control devices is secure.

The state of the servo drive
control circuit terminals

Check whether all servo drive control circuit terminals are
OFF (the servo drive is not in the running state).

The motor load

Check whether the motor is in the no-load state (not
connected with the mechanical system).

5.3 Panel Display After Power-on

After power-on, the normal display on the operating panel is as follows:

State Display

Description

icnn
1Juu

Normal state

Digital setting "1500" is displayed by default.

Fault state E 88 0 8

When a fault occurs, the servo drive stops. The fault type
is displayed.
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5.4 Parameter Settings
5.4.1 Parameter Initialization

You can initialize the servo drive. After initialization, FP-01 (Parameter initialization)
automatically restores to 0.

Parameter No. | Parameter Name Setting Range Default

0: No operation

1: Restore default parameters (excluding
motor parameters)

2: Clear fault records

3: Restore user backup parameters 0
4: Restore factory system parameters
(excluding A2-01)

5: Restore all parameters (excluding groups FF,
FP, and FA). Remember to back up parameters.

Parameter

FP-01 initialization

1: Restore factory parameters (excluding motor parameters)

After FP-01 (Parameter initialization) is set to 1, most parameters of the servo drive are
restored to default settings, excluding motor parameters, fault records, timed business
running time (parameters in group FA), Al/AO correction parameters (F4-43 to F4-54), and
heatsink temperature (F7-07).

2: Clear fault records
Clear the fault records and accumulative running time (F7-09).
3: Restore user backup parameters

Restore the user parameters that are backed up by setting FP-05 (User parameter
storage) to 1.

4: Restore factory system parameters (excluding A2-01)

After FP-01 (Parameter initialization) is set to 4, most parameters of the servo drive
are restored to default settings, excluding A2-01 (CAN ommunication address), motor
parameters, fault records, timed business running time (parameters in group FA), Al/AO
correction parameters (F4-43 to F4-54), and heatsink temperature (F7-07).

5: Restore all parameters

After FP-01 (Parameter initialization) is set to 5, most parameters of the servo drive are
restored to default settings, excluding timed business running time (parameters in group
FA), accumulative running time (F7-09), and factory parameters (group FF).
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5.4.2 Startup and Stop Commands

ON)

2: Communication control (LOCAL/REMOT
indicator flashing)

Parameter No. | Parameter Name Setting Range Default
0: Operating panel control (LOCAL/REMOT
indicator OFF)
F0-02 Command source 1: Terminal control (LOCAL/REMOT indicator 0

Itis used to select the input channel of the servo drive control commands, such as start,
stop, forward running, reverse running, and jog.

0: Operating panel control (LOCAL/REMOT indicator OFF)

Commands are given by

1: Terminal control (LOCAL/REMOT indicator ON)

and

fsTory
&

keys on the operating panel.

Commands are given by multifunctional input terminals such as FWD, REV, JOGF, and

JOGR.

2: Communication control (LOCAL/REMOT indicator flashing)

5.4.3 Motor Control Mode Selection

Parameter | Parameter . -
No. Name Setting Range Application
0: Sensorless vector Refers to open-loop vector control
control (SVC) P P ’
Refers to closed-loop vector control.

1: Feedback vector The motor must be conflgure(.:l with an

Motor control encoder and the PG card (optional) of

FO-01 control (FVC) .
mode the servo drive must match the encoder

type.

2: Variable/
Frequency (V/F)
control (speed open-

loop control)

Applicable to applications with low load
requirements or applications where one
servo drive drives multiple motors of
such loads as fan and pump.
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5.5 Auto-Tuning: Motor Type Selection

Motor
auto-tuning

Whether the motor is equipped
with tuningless function
Query in F1-14

lfYEsi

Set F1-14 according to
the motor manufacture.

et basic motor parameters
(F1-00 to F1-05) according to
the motor nameplate

Whether U/V/W terminals~~—NO
are wired correctl

With the speed
YES feedback encoder
NO YES
Set F0-01to 1 and
Set FO-01to 0. encoder parameters
in group AL.
SetFl-16to2to SetFl-16to1to
perform complete perform complete
dynamic auto-tuning. static auto-tuning.
» Togeneral |«
flowchart

Figure 5-2 Motor auto-tuning procedure (vector control)

<
/Q @ The "auto-tuning free" function is only applicable to servo systems

configured with ESMG1-xxxxxxx-A3xxxx series motor with 23-bit encoder.

NOTE
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Motor Type Selection

Parameter No.

Parameter Name

Setting Range

F1-00

Motor type selection

0: Asynchronous motor

1: Variable frequency asynchronous motor

2: Synchronous motor

The methods for the servo drive to obtain the internal electrical parameters of the
controlled motor are static auto-tuning 1, no-load dynamic auto-tuning, static auto-
tuning 2, and manual input of motor parameters.

If an Inovance motor is used, you can run the motor directly after inputting the motor ID
in FP-02 (Motor model).

Auto-Tuning Mode

Applicable Scenario

Auto-Tuning
Effect

Static auto-tuning 1
(F1-16=1)

Applied to scenarios where the motor back EMF is
known.

The motor runs at a low speed during auto-tuning.
You can perform auto-tuning without turning on the
overflow valve.

Best

No-load dynamic
auto-tuning
(F1-16=2)

Applied to scenarios where the motor back EMF is
unknown.

The motor runs at a high speed during auto-tuning;
therefore, the overflow valve must be turned on. With-
load auto-tuning will affect the precision of motor auto-
tuning and the control effect of the servo system.

Ordinary

Static auto-tuning 2
(F1-16=3)

Applied to scenarios where the motor back EMF is
known and where there is a heavy load.

The motor runs at a low speed during auto-tuning.
You can perform auto-tuning without turning on the
overflow valve.

Note: When the resolver and the motor are wired
correctly, adopt this mode if error E43.02 is reported
during static auto-tuning 1 or dynamic auto-tuning.

Good

Manual input of
motor parameters

Applied to scenarios where the motor can be hardly
disconnected from the application system.

Input the parameters of the motor with the same
model that have implemented auto-tuning successfully
into corresponding parameters (F1-00 to F1-06 and F1-
11to F1-15).

Good

The motor auto-tuning procedure is as follows:

Step 1: If the motor can be completely disconnected from the load, disconnect the
motor from the load after power-off so that the motor can rotate without load.

Step 2: After power-on, set F0-02 (Command source) to 0 (Operating panel control).
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Step 3: Input the parameters (such as F1-00 to F1-05) on the motor nameplate correctly.

If there is an encoder, input the encoder parameters (A1-00 and A1-04)

Step 4: Set F1-16 (Auto-tuning mode) to 1 (Static auto-tuning 1), and press @ .

Then, "TUNE" is displayed on the operating panel, as shown in the following figure.
rUne

After @ key on the operating panel is pressed, the servo drive will drive the motor

to accelerate/decelerate and run in the forward/reverse direction. The RUN indicator
is ON and the auto-tuning lasts for approximately 2 min. When the preceding display
disappears and the operating panel returns to the normal parameter display, the auto-
tuning is completed.

The servo drive will automatically calculate the following motor parameters after the
complete auto-tuning.

Parameter No. Parameter Name
F1-11 Shaft D inductance (synchronous motor)
F1-12 Shaft Q inductance (synchronous motor)
F1-13 Stator resistance (synchronous motor)

If the motor cannot be completely disconnected from the load, set F1-16 (Auto-tuning

mode) to 3 (Static auto-tuning 2) and press @ key on the operating panel to start

the motor auto-tuning.

5.6 Observation of Running Status

1) After auto-tuning is completed, set F0-08 (Preset frequency) to 5 to perform a trial
run at a low speed and observe whether the running current of the servo drive is
small and stable.

2) Ifthe running current is large, check whether the motor parameters (Group F1) and
the number of rotary encoder pole pairs (A1-04) are set correctly. If the parameters
need to be modified, perform auto-tuning again, run the servo drive at a low speed,
and observe whether the running is normal.

3) When motor auto-tuning becomes normal, check whether the servo drive runs in
correct direction. If incorrect, exchange any two phases of the motor UVW cables
and perform motor auto-tuning again.

4) If an oscillation or a low sound occurs during motor running, reduce the speed loop
properly by decreasing the value of F2-00 (Speed loop proportional gain 1) and F2-



5 Basic Operations and Trial Run

03 (Speed loop proportional gain 2) or increasing the value of F2-01 (Speed loop
integral time 1) and F2-04 (Speed loop integral time 2).

If the motor speed is unstable, increase the speed loop properly by increasing the
value of F2-00 (Speed loop proportional gain 1) and F2-03 (Speed loop proportional
gain 2) or decreasing the value of F2-01 (Speed loop integral time 1) and F2-04
(Speed loop integral time 2).

@ The overflow valve must be turned on to ensure that there is no load
during the trial run.

@ The speed/current loop parameters are set in group F2.

@ The speed/current loop response will affect pressure stability. If conditions
permit, set a strong speed/current loop response as possible as it can.

NOTE

5.7 Commissioning of the Servo Hydraulic Pump

5.7.1 Oil Pressure Mode Selection

Par?\lrz‘eter Pa't‘aar:qe(;cer Setting Range Application

0: Speed mode Applied in non-oil pressure mode.
During the oil pressure control by the servo

2: References given by |drive, All gives the oil pressure reference,

Al terminals Al2 gives the flow reference, and Al3 gives
the oil pressure feedback reference.

' 5: References given During the oil pressure control by the servo
A3-00 Oil pressure b‘ EST h drive, the EST host controller gives the
mode y ost controller

oil pressure and flow references through
CAN communication, and Al3 gives the oil
pressure feedback reference.

During the oil pressure control by the servo
drive, CANopen communication gives the oil
pressure and flow references, and Al3 gives
the oil pressure feedback reference.

through CAN
communication

6: References
given by CANopen
communication

When the non-oil pressure mode (A3-00 = 0) switches to the oil pressure mode (A3-00
# 0), the relevant parameters will be set automatically. The following table shows the
details.

If you modify the following parameters in the oil pressure mode, the parameters will
be restored to the automatically set values when the servo drive is powered on again
after power failure. If the oil pressure mode switches to the non-oil pressure mode, the
parameters will be restored to the values set before the oil pressure mode.

Parameter No. Parameter Name Setting Range
FO-01 Control mode 1: Vector control
F0-02 Command source 1: Terminal control
FO-17 Acceleration time 0.0s
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Parameter No.

Parameter Name

Setting Range

FO0-18

Deceleration time

0.0s

F1-00

Motor type

2: Synchronous motor

5.7.2 Al Zero Drift Autocorrection

autocorrection

When is displayed, press

operating panel and Al zero drift will be autocorrected.

Step Parameter Setting Description
Command F0-02=0 Operating panel control mode
source setting LOCAL/REMOQT indicator on the operating panel is OFF.
Al zero drift autocorrection
Al zero drift
A3-20=1 key on the

@ Manual Al zero drift correction: When the servo drive is disabled, view the
values of U1-04, U1-05, and U1-06. The max. value of the three parameters
plus 10 mV is assigned to F4-18, F4-23, and F4-28 respectively.

2

NOTE

automatically restored to 0.

5.7.3 Oil Pressure Parameter Settings

@ After Al zero drift autocorrection is completed, the value of A3-20 will be

1) Setting of parameters related to system pressure and flow

B Setting of system flow and pressure parameters

Parameter No.

Parameter Name

Setting Range

It is used to set max. motor speed (motor

A3-01 Max. motor speed speed corresponding to 100% of the flow
reference)
A3-02 System pressure Itis used to set max. systgm pressure.
Range: 0 to A3-03 (Max. oil pressure ).
Itis used to set the measuring range of the
A3-03 Max. oil pressure output type pressure sensor with a voltage of

0-10VDC.

B Setting of All oil pressure reference parameters

Parameter No.

Parameter Name

Setting Range

Min. voltage input of oil pressure reference,

All input

Fa-18 Min. Allinput corresponding to All zero drift
F4-19 Corresponding value of min. |Min. oil pressure reference
All input Default: 0.0% (zero pressure)
F4-20 Max. AL input Max. voltage input of oil pressure reference
Max. value: 10V
Fa.91 Corresponding value of max. Max. oil pressure reference, 100%

corresponding to system pressure (A3-02)

These parameters are used to set the All oil pressure reference (0-10 V or other
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measuring range) corresponding to different oil pressure (0 kg/cm?” to A3-02).

B Setting of AI2 flow reference parameters

Parameter No. Parameter Name Setting Range
. . Min. voltage input of flow reference,
F4-23 Min. A2 input corresponding to Al2 zero drift
F4-24 Corresponding value of min. |Min. flow reference
Al2 input Default: 0.0% (zero flow)
. Max. voltage input of flow reference
F4-25 Max. A2 input Max. voltage input: 10 V
F4-26 Corresponding value of max. |Max. flow reference, 100% corresponding to
Al2 input max. motor speed (A3-01) by default

These parameters are used to set the A2 flow reference (0-10V or other measuring
range) corresponding to different motor speed (0 rpm to A3-01).

W Setting of AI3 oil pressure feedback parameters

Parameter No.

Parameter Name

Setting Range

Min. voltage input of oil pressure feedback,

F4-28 Min. Al3 input corresponding to Al3 zero drift
F4-29 Corresponding value of min. |Min. oil pressure feedback
Al3 input Default: 0.0% (zero pressure)
. Max. voltage input of oil pressure feedback
F4-30 Max. Al3 input Max. value: 10V
Corresponding value of max. Max. oil pre§sure feedba;k, 100%
F4-31 corresponding to max. oil pressure (A3-03) by

Al3input

default

These parameters are used to set the Al3 oil pressure feedback (0-10 V or other
measuring range) corresponding to different pressure sensor measuring range (0 kg/

cm’to A3-03).

2) Setting of pressure relief parameter

Parameter No.

Parameter Name

Setting Range

A3-08

Max. reverse motor
speed

Itis used to set the maximum reverse motor speed
during pressure relief, corresponding to the percentage
setting of max. motor speed (A3-01)

Alarger value indicates a faster pressure relief, and a
smaller value indicates a slower pressure relief. Noise will
occur during reverse running of the hydraulic pump if the
value of A3-08 is too large.
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3) Setting of base flow and base pressure

Due to the existence of internal leakage in the hydraulic pump, the hydraulic oil in the
oil circuit will flow back to the oil tank when there are no flow and pressure references,
causing the air to enter the oil circuit. This will result in system running noise and
instability. Therefore, certain base flow and pressure must be provided.

Parameter No.

Parameter Name

Setting Range

0.0% to 50.0%, corresponding to the

A3-09 Base flow percentage setting of max. motor speed (A3-
01)
A3-10 Base pressure 0.0-50.0 kg/cm?

4) Filter time of oil pressure and flow references

B Oil pressure reference filter time

Parameter No. Parameter Name Setting Range
F4-22 All input sampling filter 0.000s to 10.000s
A3-04 Rising time of 1st group of oil pressure references 0.000s to 2.000s
A4-02 Falling time of 1st group of oil pressure references 0.000s to 2.000s
A3-25 Rising S-curve filter time of 1st group of oil pressure 0.000s to 1.000s
references

A3-26 Falling S-curve filter time of 1st group of oil pressure 0.0005 t0 1.000s
references

A-10 Rising S-curve filter time of 2nd group of oil pressure 1sto 1.000s
references

A1l Falling S-curve filter time of 2nd group of oil pressure 1sto 1.000s
references

A4-14 Rising time of 2nd group of oil pressure references 0s t0 2.000s

A4-15 Falling time of 2nd group of oil pressure references 0s to 2.000s

A smaller filter time generates quicker oil pressure response and larger overshoot.
Conversely, a larger filter time generates slower oil pressure response and smaller

overshoot.

B Flow reference filter time

Parameter No. Parameter Name Setting Range
F4-27 Al2 input sampling filter 0.000s to 10.000s
A4-03 Rising time of 1st group of flow references 0s to 1.000s
A4-04 Falling time of 1st group of flow references 0s to 1.000s
A4-12 Rising time of 2nd group of flow references 0.001s to 5.000s
A4-13 Falling time of 2nd group of flow references 0.001s to 5.000s

A smaller filter time generates quicker oil pressure response and larger running impact.
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Conversely, a larger filter time generates slower oil pressure response and smoother
running.

5.7.4 Adjustment of Oil Pressure PID

1) Oil pressure PID modes
B Oil pressure PID mode 1: PID groups selected by DI terminals

The ES510 has four groups of PID parameters which can be selected using different
combinations of terminals terminals DI2 allocated with function 48 and DI3 allocated
with function 49. They are:

DI3 (Function 49) DI2 (Function 48) PID Group
0 0 1st group: A3-05, A3-06, A3-07
0 1 2nd group: A3-11,A3-12, A3-13
1 0 3rd group: A3-14, A3-15, A3-16
1 1 4th group: A3-17, A3-18, A3-19

A larger proportional gain (Kp), smaller integral time (Ki) and larger differential time (Kd)
generate a faster response. An overshoot will occur if the response is too fast, causing
the system oscillation and instability.

A smaller proportional gain (Kp), larger integral time (Ki) and smaller differential time
(Kd) generate a slower response. If the response is too slow, the efficiency will decrease
and the manufactured product will become unstable.

W Oil pressure PID proportional gain (parameters: A3-05, A3-11, A3-14, and A3-17)

The larger the proportional gain is, the quicker the pressure response will be. However,
a system oscillation will occur if the proportional gain is too large.

The smaller the proportional gain is, the slower the pressure response will be. The
following figure shows the details.

A
/\ VAN
Pressure
Pressure
reference Pressure feedback
Kp value

Time

Figure 5-3 Oil pressure PID proportional gain

-73-



5 Basic Operations and Trial Run

B Oil pressure PID integral time (parameters: A3-06, A3-12, A3-15, and A3-18)

The smaller the integral time is, the quicker the pressure response will be. However, an
overshoot or even a system oscillation will occur if the response is too quick.

The larger the integral time is, the slower the pressure response will be. The pressure
will become unstable if the response is too slow. The following figure shows the details.

A

AW

Pressure /

Pressure
reference

Pressure feedback

Kivalue

\/

Time

Figure 5-4 Oil pressure PID integral time
2) Oil pressure loop PID response gain (parameter: A3-29)

A3-29 (Oil pressure loop gain) is used to adjust the response of the entire oil pressure
loop control circuit. The larger the oil pressure loop gain is, the quicker the response
will be. However, a system oscillation will occur if the response is too quick.

The smaller the oil pressure loop gain is, the slower the response will be.

In applications where the oil pressure system has very large inertia or where the oil tube
is long and thin, reduce the oil pressure loop gain.

5.7.5 Commissioning of Pressure Holding Stability

If the pressure fluctuation of pressure holding is too large during commissioning,
increase the speed loop response at low speed to enhance the pressure stability. That
is, increase the value of F2-00 (Speed loop proportional gain 1) and reduce the value
of F2-01 (Speed loop integral time 1) properly. The motor will have an oscillation if the
value adjustment is improper.
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6 Troubleshooting

6.1 Safety Information

Safety Instruction

A DANGER

Do not perform wiring when the power is on, and keep all circuit breakers in OFF state.
Failure to comply will result in an electric shock.

* o

Ensure that the servo drive is grounded according to local laws and regulations. Failure
to comply will result in an electric shock or even a fire.

Do not remove the enclosure or touch the internal circuit of the servo drive when the
power is on. Failure to comply will result in an electric shock.

Inspection, maintenance, and repair can be performed only by qualified personnel.
Failure to comply will result in an electric shock or even a fire.

When installing the servo drive in an enclosed cabinet or a casing box, use the cooling
fan or air conditioner to keep the air inlet temperature below 50°C. Failure to comply
will result in overheating or even a fire.

Tighten all screws based on the specified torque. Failure to comply may resultin an
electric shock or even a fire.

Ensure that the input voltage of the servo drive is within the range specified on the
nameplate Failure to comply will result in an electric shock or even a fire.

Never place flammable and explosive objects around the drive.

ACAUTION

L

During installation, use a paper or cloth to cover the upper part of the servo drive to
prevent metal filings, oil, and water from entering into the servo drive when drilling
holes. If foreign matters enter into the servo drive, the servo drive may get faulty.

After the installation is completed, remove the paper or cloth. Otherwise, the ventilation
will get poor, causing abnormal overheating of the drive.

Follow proper ESD procedures when operating the servo drive. Failure to comply will
result in damage to internal circuits of the servo drive.
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6.2 Alarms and Fault Display
When the servo drive has a fault, it stops output immediately, the fault indicator

SUNETe flashes, and the contact of the fault relay acts. The operating panel will display

the fault code, such as EB 8 8 . The fault types and solutions for corresponding

fault codes are shown in "Table 6-2 Fault list" on page 78. The solutions listed in Table 6-2
are for reference only. Do not repair or modify the drive by yourself without permission.
If the fault cannot be eliminated, contact the technical personnel of Inovance.

Running status

° ° ° ® Tuning/Torque control
indicator: OFF RUN  LOCAL/REMOT FED/REV  TUNE/TC g/ q

/Fault indicator

Fault code Fault subcode
E—rr—e—%—e Unit indicator
Run key — @ @ % | Stop/Reset key

Figure 6-1 Fault display on the operating panel
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6.3 Restart After Fault
Table 6-1 Methods of restarting the servo drive after fault
Stage Solution Remarks
]\c/ie\l/v the.detariled information o{ r.eceln(tj.three View the fault information in
inthe fault | ol tme, fault type,and frequency] | Porometers FO-18 o 944
state current/bus voltage/DI or DO status/power-

on time/running time at the occurrence of
the fault.

Before fault

Find the fault cause according to the fault
type displayed on the operating panel

Troubleshoot the fault
according to "6.4 Fault Alarms

reset and eliminate the fault by following the d Solutions” 75
solutions. Then, reset the servo drive. and >olutions_on page 7o.
= Servo drive
1) Allocate a DI terminal with function 9 Faultreset
(Fault reset) by setting any of F4-00 (DI1
terminal function selection) to F4-04 (DI5
terminal function selection) to 9.
fstory :
2) Confirm the value of F7-02 (STOP/ Press @ key on the operating
panel.
RESEY key function) is 2 (default value),
- ©0 e =z
indicating that s 4 key can be used to @ @ e
Methods of ) ) j
resetting reset the fault in all operation modes. @ @ %
the fault

3) The fault can be reset automatically after
the servo drive is powered on again.
Cut off the main circuit power supply,
and re-power on the main circuit after
the display on the operating panel
disappears.

=

?ON
¢0FF

4) Reset the fault using the communication
of the host controller.
Write "7" (Fault reset) into the
communication address 2000H using the
host controller so that the servo drive
can be reset after the fault is eliminated.

Host
controller

™
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6.4 Fault Alarms and Solutions

The following faults may occur during the use of the servo drive. Perform simple fault
analyses according to the following solutions. (If the fault subcode is not provided, it
means that you need not pay attention to the fault subcode.)

Table 6-2 Fault list

Fault

Panel
Display

Possible Cause

Solution

Detection circuit

€0 100

The current detection
circuit is damaged, causing

Check the current detection

acceleration

fault too large current zero-drift |circuit.
at stop.
. ... |Eliminate external faults, and
The drive output circuit is -
P check whether the motor is short-
grounded or short-circuited.| . ™" -
circuited or open-circuited.
Power off the servo drive, remove
the regenerative resistor, and
power on the servo drive again.
@ Ifnofaultis reported, it
indicates that the braking
circuitis abnormal. The
reason may be that the
resistance between the
regenerative resistor cable
The braking transistor is and the enclosure of the
short-circuited. servo drive is too small (short
circuit). In this case, replace
the regenerative resistor.
@ |[fthe fault persists, it
Overcurrent indicates that the braking
during £0200 transistor circuit is normal

but the motor control loop
has a fault. Check whether
the overcurrent is caused by
other reasons.

The control mode is SVC or
FVC, and motor auto-tuning
is not performed.

Set motor parameters according
to the nameplate and perform
motor auto-tuning.

The acceleration time is too
short.

Increase the acceleration time.

The rotating motor is
started.

Select the motor speed tracking
restart or start the motor after it
stops.

The servo drive suffers
external interference.

View historical fault records. If the
current is far from the overcurrent
level, find the interference source.
If no external interference exists,
the drive board, Hall sensor, hall
cables or the control board may
be faulty.
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Fault I?anel Possible Cause Solution
Display
The drive output circuit Eliminate external faults. Check
is grounded or short- whether the motor is short-
circuited. circuited or open-circuited.
Power off the servo drive, remove
the regenerative resistor, and
power on the servo drive again.
@ Ifnofaultis reported, it
indicates that the braking
circuit is abnormal. The
reason may be that the
resistance between the
regenerative resistor cable
The braking transistor is and the enclosure of the
short-circuited. servo drive is too small (short
circuit). In this case, replace
the regenerative resistor.
Overcurrent @ Ifthereisstill a fault, it
during €03.00 indicates that the braking

deceleration

transistor circuit is normal
but the motor control loop
has a fault. Check whether
the overcurrent is caused by
other reasons.

The control mode is SVC or
FVC, and motor auto-tuning

is not performed.

Set motor parameters according
to the nameplate and perform
motor auto-tuning.

The deceleration time is too

short.

Increase the deceleration time.

The servo drive suffers
external interference.

View historical fault records.

If the current is far from the
overcurrent level, find the
interference source. If no external
interference exists, the drive
board, Hall sensor, hall cables or
the control board may be faulty.
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acceleration

regenerative resistor are
not installed.

Fault I?anel Possible Cause Solution
Display
The drive output circuit Eliminate external faults. Check
is grounded or short- whether the motor is short-
circuited. circuited or open-circuited.
Power off the servo drive, remove
the regenerative resistor, and
power on the servo drive again.
@ Ifnofaultis reported, it
indicates that the braking
circuit is abnormal. The
reason may be that the
resistance between the
regenerative resistor cable
The braking transistor is and the enclosure of the
short-circuited. servo drive is too small (short
circuit). In this case, replace
the regenerative resistor.
@ Ifthereis still a fault, it
indicates that the braking
Overcurrent at €0400 transistor circuit is normal
constant speed v but the motor control loop
has a fault. Check whether
the overcurrent is caused by
other reasons.
The control mode is SVC or |Set motor parameters according
FVC, but motor auto-tuning |to the nameplate and perform
is not performed. motor auto-tuning.
If the running current exceeds
T the rated motor current or rated
The deceleration time is too -
short. output current of the servo drive
during stable running, select a
drive of larger power class.
View historical fault records.
If the current value is far from
. the overcurrent level, find the
The servo drive suffers .
; interference source. If no external
external interference. . ) .
interference exists, the drive
board, Hall sensor, hall cables or
the control board may be faulty.
The input voltage is too Adjust the input voltage to the
high. normal range.
An external force drives the |Cancel the external force or
Overvoltage motor during acceleration. |install a regenerative resistor.
during £0S.00| |The braking unit and

Install the braking unit and
regenerative resistor.

The acceleration time is too
short.

Increase the acceleration time.
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Fault

Panel
Display

Possible Cause

Solution

Overvoltage
during
deceleration

The input voltage is too
high.

Adjust the input voltage to the
normal range.

An external force drives the
motor during deceleration.

Cancel the external force or
install a regenerative resistor.

The deceleration time is too
short.

Increase the deceleration time.

The braking unit and
regenerative resistor are not
installed.

Install the braking unit and
regenerative resistor.

The motor is short-circuited
to ground.

The short circuit to ground
causes a booster circuit, which
may result in overvoltage. Check
whether the drive output cables
or the motor is short-circuited to
ground.

Overvoltage at

The input voltage is too
high.

Adjust the input voltage to the
normal range.

constant speed EB-IBG An externql force d!’IVES the Cancel the external force or
motor during runningata |. . -
install a regenerative resistor.
constant speed.
The pre-charge resistoris  |Power off the servo drive and
Pre-charge

resistor fault

€0800

frequently offand onina
short period of time.

consult the technical personnel
of Inovance.

Undervoltage

!

€090 !

The input voltage of the
servo drive is not within the
specified range.

Adjust the voltage to the normal
range.

The bus voltage is
abnormal.

Consult the technical personnel
of Inovance.

The rectifier bridge, pre-
charge resistor, drive
board or control board is
abnormal.

Consult the technical personnel
of Inovance.

m

090

0

The program cannot run for
a long time after power-on.

Check the input voltage and bus
voltage, or consult the technical
personnel of Inovance.

Drive overload

m
©
(]
(=]

The load is too heavy or
locked-rotor occurs on the
motor.

Reduce the load and check
the motor and mechanical
conditions.

The power class of the
servo drive is too small.

Select a drive of larger power
class.

m
£
o

The encoder is faulty.

Set A1-05 (Detection time of the
PG card cable disconnection
protection) to a proper value (2s)
to enable the encoder check.
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fault

is setincorrectly.

Fault I?anel Possible Cause Solution
Display
Three-phase powerinput |Check and eliminate external
phase loss exists. faults.
The drive board, lightnin
Input phase loss| | £ 12.00 protection board, ZEnain ¢ Consult the technical personnel
control board (MCB) or of Inovance.
rectifier bridge is abnormal.
The motor is faulty. Check Yvhther the motor is
open-circuited.
The cable connecting the
drive and the motor is Eliminate external faults.
h abnormal.
S)iszt Pree E13.00] he three-phase output Check whether the motor three-
of the servo drive is S
unbalanced during motor phase W'”d”?g > normal, I
. abnormal, eliminate the fault.
running.
The drive board or IGBT Consult the technical personnel
module is abnormal. of Inovance.
The ambient temperature |Reduce the ambient
is too high temperature.
IGBT a The air filter is blocked. Clean the air filter.
overheating € ILI-DU The fan is damaged. Replace the damaged fan.
The thermistor is damaged. |Replace the damaged thermistor.
The IGBT is damaged. Replace the damaged IGBT.
Eliminate external faults and
Input the external fault confirm whether the load can be
signal using the DI terminal.|restarted (set F8-18 properly).
External input £15.00 Reset and run the servo drive.
fault -UY IThe STOP key is
pressed n th.e terminal/ Reset and run the servo drive.
communication control
mode or in a stall condition.
The host controller does  |Check the wiring of the host
not work properly. controller.
The communication cable |Check the connection of
is abnormal. communication cables.
The communication . .
Communication extension card type (F0-28) Set the communication extension
€16.03 P card type correctly.

The communication
parameters in group FD are
set incorrectly.

Set the communication
parameters correctly.

If the fault still exists after all preceding solutions have been
done, restore the default settings.
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Panel

Fault . Possible Cause Solution
Display
The drive board or power  |Replace the drive board or power
supply board is abnormal. |supply board.
The contactor is faulty. Replace the contactor.
Contactor fault || € 17.00||The lightning protection  |Replace the lightning protection

board is abnormal.

board.

The servo drive suffers
external interference.

Eliminate external interference.

Current

detection fault

m
[

18.0

The zero drift or
temperature drift of UVYW
current detection circuit is
too large.

Consult the technical personnel
of Inovance. (The Hall sensor,
hall cables, the drive board, the
wiring between the drive board
and the control board, or the
control board is abnormal.)

Motor auto-
tuning fault

m
o
co
n

The initial magnetic pole
position angle auto-tuning
of the synchronous motor
is abnormal.

The motor inductance is
too large, or the motor is
disconnected.

m
0
(a¥}
w

The magnetic pole
position auto-tuning of
the synchronous motor is
abnormal.

Check the current detection
circuit or the motor winding.

Encoder fault

m
nJ
e
[}
)

The encoder direction
detection is incorrect.

Check the pulse signal and motor
parameter settings.

m
(]
£
co
(=]

The encoder angle
verification is incorrect.

Check the encoder PPR and
motor parameters settings.

EEPROM

reading/writing

fault

m
ok
o

Parameter writing error

Parameter reading error

Parameter writing/reading
delay error

The quantity of parameters
to be stored is out of range.

Parameter writing error
occurs at power-on.

m|m| | M| mi||m
| U ru]|ful]ll
ollol|eal|eal|e
Q||| W|| LMo

Parameter reading error
occurs at power-on.

m
U
o
-

At power-on, the quantity
of parameters to be stored
is out of range.

@ Decrease the parameter
modification frequency if the
EEPROM reading/writing is
too frequent.

@ Replace the PCB if the board
is damaged.
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Fault I?anel Possible Cause Solution
Display

Check whether the motor is
short-circuited to ground. If
Motor short €2300 The motor is short-circuited |yes, replace motor cables or the
circuit to ground d to ground. motor.

If the fault still exists, consult the
technical personnel of Inovance.

Before the servo drive is
powered on, the motoris |Power on the servo drive after
rotating under the drive of |the motor stops.

an external force.

Check whether the UVW three-
phase output of the servo drive is

Outputinter-

phase short There is an output inter-

phase short circuit.

m m m
n (a¥] (a¥]
w £ w
c c (]
c o W

circuit short-circuited.
EEPROM The EEPROM agifiress s Power off the servo drive and
out of the specified range, .
address . . . consult the technical personnel
. or identical physical
incorrect of Inovance.
addresses occur.

@ SetF8-17 (Set running time)
to a non-zero value.

@ SetF7-09 (Accumulative
running time) to a value
larger than F8-17 (Set running

A lati time).

r:rc];m; teilnl::ee 2600 The accumulative running | SetF8-23 (Action‘selectio'n
-UU] time reaches the set value. when accumulative running

reached time is reached) to 1. (For the

selection of stop mode when
the accumulative running
time is reached, see "Figure
6-3 Running time reached
(E26.00)" on page 91.)
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Fault

Panel
Display

Possible Cause

Solution

Business
running time
reached

£21.00

The business running time
is reached.

Check if FA-08 [Accumulative
business running time (hour)] is
equal to or larger than any of FA-
01 (Timed running time for first
running), FA-03 (Timed running
time for second running), FA-

05 (Timed running time for third
running), and FA-07 (Timed
running time for fourth running).
If yes, require the running time
protection password (FA-00,
FA-02, FA-04, FA-06) from the
manufacturer, and increase the
value of FA-01 (Timed running
time for first running), FA-03
(Timed running time for second
running), FA-05 (Timed running
time for third running), and FA-07
(Timed running time for fourth
running).

Output load loss

£30.00

There is an output load
loss.

Check the working condition of
the load.

Pulse-by-pulse
current limit

fault

£40.00

The drive output circuit
is grounded or short-
circuited.

Eliminate the external faults.

The load is too heavy or
locked-rotor occurs on the
motor.

Reduce the load, and check
the motor and mechanical
conditions.

The power class of the
servo drive is too small.

Select a drive of larger power
class.
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Fault

Panel
Display

Possible Cause

Solution

CAN

fault

communication

£420!

The communication cable
is disconnected.

£420¢2

The communication
suffers severe interference
(receiving error)

@ Check whether the
communication cable isin
good contact.

@ Check whether the cable
shield is connected
properly and whether the
communication cable is too
long.

@ Check the load rate of the
CAN bus.

m
£
v
co
w

The communication is
never online after power-
on.

@ Check whether CANH
and CANL are connected
reversely.

@ Check whether parameters
(A2-00 and A2-01) are set
incorrectly and whether
the fault occurs on the
communication cable.
Eliminate these problems
first.

42.0

There is an extension card
fault (extensible protocol
card not supported
temporarily).

Power off the servo drive,
consult the technical personnel
of Inovance, and replace the
extension card.

m m
XL
v
o
-J £

CANopen protocol
abnormal

Power off the servo drive and
consult the technical personnel
of Inovance.

m
e
o

CANopen communication
timeout

Power off the servo drive and
consult the technical personnel
of Inovance.

m
L
v
Y

PDO length does not match
the mapping.

Power off the servo drive and
consult the technical personnel
of Inovance.

Encoder fault
during motor
auto-tuning

£43.00

The encoder parameters
are set incorrectly.

Set the encoder parameters
again.

The motor auto-tuning is
not performed.

Perform the motor auto-tuning.

Motor overspeed detection
parameters (F9-67 and F9-
68) are set incorrectly.

Set F9-67 and F9-68 again
according to actual conditions.
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Fault I?anel Possible Cause Solution
Display
Check whether the installation
and wiring of the encoder and
M| The speed deviation is too |the motor power cable are loose.
€44.00

large.

Check whether the servo drive
works normally after the PG card
is replaced.

m
£
£
(mom

Parameter setting of the
servo drive is incorrect.

Increase the value of F2-10
(Upper torque limit).

SXC?SEIVQ speed @ Power off the servo drive and
eviation . replace the PG card.
E44.0]|The encoderis fautty. @ Consult the technical
personnel of Inovance.
@ Power off the servo drive and
The drive parameters replace the PG card.
£44.03] |are setincorrectly or the @ Increase the val.ue.of F2-10
encoder is faulty. (Uppertorquellm]t).
@ Consult the technical
personnel of Inovance.
The PTC protection is Handle this problem according
E'—ISBB enabled when the motor  |to "Figure 6-2 Motor overheating
overheats. fault (E45.00)" on page 91.
The temperature sensor Check whether the motor
ELISB ! ||cable is disconnected or  |temperature sensor cable is
not connected. disconnected.
@ Check whether the wiring of
. . the PG card is proper.
€4s.0c fTheltWIrmg ofthe PG card s @ Check whether the motor
auty- temperature sensor is short-
Mot circuited.
te(r)ngrerature The KTY protection is Hapdle this problem according
fault €46, 3| |enabled when the motor  |to "Figure 6-2 Motor overheating

overheats.

fault (E45.00)" on page 91.

The PTC cableis
disconnected.

Set F9-16 (Motor
overtemperature protection) to
2 and enable both PTC and KTY
protections. Check whether the
PTC cable is disconnected.

The KTY cable is
disconnected.

Set F9-16 (Motor
overtemperature protection) to
2 and and enable both PTC and
KTY protections. Check whether
the KTY cable is disconnected.
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Fault

Panel
Display

Possible Cause

Solution

fault

Pressure sensor

£46.00

The pressure sensor is

faulty.

Check whether the connection of
the pressure sensor is loose and
the power supply and the output
are normal.

The load is too heavy (the

motor or hydraulic pump is

stuck).

@ Stop the servo drive and
rotate the motor manually to
check whether the motor can
rotate.

@ Check whether F2-10 (Upper
torque limit) is set to a proper
value.

@ Check whether dynamic
motor auto-tuning is normal.

£46.0¢

The ze
pressu

ro drift of the
re sensor is faulty.

Ensure that the pressure
measured by the pressure
sensor is zero.

@ Ensure that the pressure
sensor is wired correctly
(whether the value of AI3
measured by the multimeter
and U0-32 are consistent).

@ Ensure that parameters F4-
28 (Min. Al3 input) to F4-31
(Corresponding value of max.
Al3input) are set correctly.

|£46.03]

The measuring range of the

pressu

the upper and lower limits.

re sensor exceeds

Check whether the measuring
range of the pressure sensor

is smaller than A3-55 (Lower
pressure deviation limit during
pressure relief when the valve
is closing) or larger than A3-
56 (Upper torque limit in zero
torque mode).

faulti

mode

Slave pump

n

multi-pump
confluence

€41.00

The slave pump is faulty
in multi-pump confluence

mode.

See "Appendix B Multi-Pump

Mode of the Injection Molding
Machine" on page 157.

Station number
conflict

€£4800|

There is a conflict between

differe

nt station numbers.

See "Appendix B Multi-Pump

Mode of the Injection Molding

Machine" on page 157.
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Fault

Panel
Display

Possible Cause

Solution

Encoder fault

£48.0!

@ Theencoder cableis
disconnected or not
connected.

@ Theencoder type is set
incorrectly.

@ Check whether the connector
between the PG card and the
resolver becomes loose.
Check whether the cable
between the resolver and the
PG card is wired correctly.
Check whether the resolver,
PG card, and the encoder
type are correct, and whether
A1-00 (PG card type) is set
properly.

*

*

£43.0¢

Encoder interference exists.

Use the shielded cable as the
encoder cable, and separate the
encoder cable from the power
cable. Ground the PG card and
connect and disconnect it for
several times.

Multi-master

Multiple masters are used

See "Appendix B Multi-Pump

fault in multi- ESEBB together in multi-pump Mode of the Injection Molding
pump mode mode. Machine" on page 157.

Set the parameters correctly,
Parameter Parameters are not stored |and then store them. (Input the

restoring fault

£5800

before restoring.

password set in FP-04 and set FP-
05 to 1 to store parameters.)

Back EMF fault

The motor back EMF is too

Check whether parameters in
group F1 are set correctly, and

uring auto- ow during dynamic auto- |replace the motor with a new one
during aut 00/ low during dynamic aut lace the motor with
tuning tuning. of the same type to test whether
the motor is demagnetized.

Brakin Check whether the bus voltage is

ne . : higher than the braking voltage
transistor 1 M|/ The braking transistor .

) EE LUU . for a long time and whether
working . works overtime. : S

) the braking protection time set
overtime

previously is too short.

Reverse running
time reached

£6300

In the oil pressure mode,
the accumulative reverse
running time exceeds the
value set in A4-09 (Long-
time running protection
time for reverse pressure
relief).

Check whether the flow falling
time and oil cooling reference
falling time set previously are too
short.

Parameter
initialization
abnormal

Parameter initialization is
abnormal at power-on.

Power off the servo drive and
consult the technical personnel
of Inovance.
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Fault

Panel

Display

Possible Cause

Solution

Motor rotor

|£6300

The UVW wiring is incorrect.

@ After power-off, adjust the
motor cables to ensure that
UVW cables of the servo drive
are connected to UVW cables
of the motor correspondingly.

locked @ SetAl-09 ("Auto-tuning free"
function) to 0 to disable the
"auto-tuning free" function
and perform auto-tuning
again.
Check whether A1-09 ("Auto-
Parameters related to tuning free" function) is set .
E-I 8 88 "auto-tuning free” function correctly, whether the motor is a
. are set incorrectly synchronous motor, whether the
’ encoder is a 23-bit encoder, and
whether the control mode is FVC.
. Check whether the
SPI communication cable S
A " . « |[communication cable of the PG
used for "auto-tuning free . )
function is disconnected. carq Is connected incompletely
or disconnected.
"Auto-tuning 485 communication cable |Check whether the encoder cable
) £70.02| |used for "auto-tuning free" |is connected incompletely or
free” fault function is disconnected. |disconnected.
Set A1-09 ("Auto-tuning free"
function) to 0 to disable the
£10.03 Motor parameters are set  |"auto-tuning free" function and
. incorrectly. perform auto-tuning again. If
the fault still exists, consult the
technical personnel of Inovance.
Set A1-09 ("Auto-tuning free"
£10.05 The "auto-tuning free" function) to 1 to enable the
. function is disabled. "auto-tuning free" function.
Then, set A1-10 to a proper value.
There is an alarm when
Feedback speed €100 the frequency deviation The solutions are the same as
abnormal YUYl exceeds the rated motor  |those of E69.00.
frequency.
In the "auto-tuning free"
Encoder mode, a fau!t occurs .
direction on auto-tuning dgg to Wire .th_e uvw cab_lgs cgrrectly or
abnormalin the || €13 88 abnormal UVW wiring, or prohibit the mgdlf'lcatlor]‘ of the
"auto-tuning : the encoder direction is encoder direction in the "auto-
" manually modified to the |tuning free" mode.
free" mode

reverse direction (A1-03 is
setto1).
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Motor overheating

Check whether the motor temperature sensor
is wired incorrectly.

lNo

Check whether the motor overheats.

|No

Yes

A 4

Eliminate the wiring error.

Yes  |Reduce the motor load and
increase the number of cooling|
fan and the motor capacity.

v
£4500

Whether the value of F9-59 (Kﬁ\ No _|[Adjust F9-59 (KTY
fault temperature) is proper

A.

fault temperature)
to a proper value.

.

hort terminals PTC-P and PTC-|
of the motor. Check whether fault
E45.00 is reported. No

Motor overheating protection
signal is incorrect.

Seek technical support. Yes

hort terminals KTY+ and KTY=
of the motor. Check whether fault
E45.03 is reported.

A

Replace the PG card. >

Figure 6-2 Motor overheating fault (E45.00)

Running time reached
Ee nn
NEN]

l

Check whether F7-09 (Accumulative
running time) is greater than or equal
to F8-17 (Set running time).

] Yes

Continue to run?

Lves

Set F8-17 (Set running time)
to a larger value or 0.

No

No

;l

rl

Y

Seek technical support.

The servo drive stops
running.

Figure 6-3 Running time reached (E26.00)
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6.5 Common Faults and Solutions

stops running
immediately.

terminals is short-circuited.

No. | Fault Symptom Possible Cause Solution
Thgre is no mains voltage or the @ Check the power supply.
mains voltage is too low.
The switched-mode power
supply on the drive board of the | @ Check the bus voltage.
servo drive is faulty.
There is no The cable between the control
display at power- | hoard and the drive board and | @ Re-connect the 8-core cable
1 Jon. between the control board and and 40-core cable.
|:| the operating panel is broken.
The pre-charge resistor of the
servo drive is damaged.
- @ Consult the technical
The control board or operating ersonnel of Inovance
panelis faulty. P ’
The rectifier bridge is damaged.
The cable between the drive
board and the control board is * Ss;jcig_rlicr';t:aebicore cable
in poor contact. ’
"HC"is displayed | Components on the control
5 | atpower-on. board are damaged.
The motor or motor cable is @ Consult the technical
short-circuited to the ground. personne[ of Inovance.
The Hall sensor is damaged.
The mains voltage is too low.
The display is The cooling fan is damaged or @ Replace the fan.
normal at power- | blocked.
on. But after the
running starts,
3 "HC" is displayed
and the drive The cable of external control @ Eliminate the external short

circuit fault.
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No. | Fault Symptom Possible Cause Solution
@ Check whether the wiring
The motor wiring is abnormal. between the servo drive and
the motor is normal.

@ Restore the factory
parameters and reset
parameter groups properly.

@ Check whether the encoder
parameters and rated
motor parameters (such as
rate motor frequency and

The motor parameters are set rated motor speed) are set
The motor does |, rrectly. correctly.
4 |notrotate after @ Check whether FO-01
the servo drive (Control mode) and F0-02
starts to run. (Command source) are set
correctly.

€ Modify F3-01 (Torque boost)
in V/F control mode under
heavy-load start.

The cable connecting the drive * Re—conn'ect the ca.ble
- connecting the drive board
board and the control board is
. and the control board and
in poor contact. :
ensure a secure connection.
The drive board is faulty. # Consultthe technical
personnel of Inovance.
The parameters are set @ Check and reset parameters
incorrectly. in group F4.
. L @ Re-connect the external
The external signal is incorrect. )
. signal cable.
5 DI terminals are @ Checkwhether i T
disabled. Jumper J1is connected .ec whe erJumper. s
; wired correctly according to
incorrectly. - -
the wiring diagram.
The control board is faulty. ¢ Consult the technical
personnel of Inovance.
The encoder is faulty. ¢ Replace the.e.ncoder and
check the wiring.
The motor speed | 11 encoder is wired incorrectl
o y
6 |cannotrisein or in poor contact. @ Replace the PG card.
FVC mode. -
The PG card is faulty. @ Consult the technical

The drive board is faulty.

personnel of Inovance.
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No. | Fault Symptom

Possible Cause

Solution

The servo
drive reports

The motor parameters are set
improperly.

Reset the motor parameters
or perform the motor auto-
tuning again.

coasts to stop
or the braking is
8 |disabled during
deceleration or
deceleration to
stop.

The encoder cable is
disconnected, or the overvoltage
stall protection is enabled.

FVC mode (F0-01=1).

If the regenerative resistor
is configured, disable the
overvoltage stall protection
function by setting F3-23
(Overvoltage stall protection

7 |overcurrentand | The acceleration/deceleration @ Set proper acceleration/
overvoltage time is improper. deceleration time.
frequently. :

The load fluctuates. @ Consult the technical
personnel of Inovance.
The motor @ Check the encoder wiring in
2

resistor burnout

damaged.

@ The short circuit occurs due
to the damage of the bus
capacitor.

@ The negative bus is short-
circuited to the ground.

in V/F mode) to 0.
¢ The dralnIW|re ofthe. @ Increase the insulation
regenerative resistor is L
of the drain wire of the
connected to the metal . .
. regenerative resistor by
enclosure (that is, short- )
L taking such measures as
circuited to the ground). winding the electric tape
Pre-charge @ The braking transistor is & P

cloth.

@ Replace the braking

transistor.

Replace the bus capacitor.
Eliminate the short circuit
fault.
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7 Maintenance

7.1 Daily Inspection

Safety Instruction

A DANGER

0

4
L 4

Never perform wiring at power-on. Failure to comply will result in an electric shock.
Before inspection, cut off the power supply of all devices. After the power supply of the
servo drive is cut off, wait for several minutes before the next operation until the power
indicator is OFF because there is residual voltage in the DC capacitor of the servo drive.
Before next power-on, wait for an interval specified by the drive.

Do not modify the wiring, disconnect the cable, remove the optional card and replace
the cooling fan during running. Failure to comply will result in an electric shock.

The motor grounding terminal must be grounded. Failure to comply will result in

an electric shock due to the contact between the grounding terminal and the motor
housing.

Maintenance and repair can only be performed by qualified electrical personnel.
Installation, wiring, commissioning, repair, inspection, and component replacement
must be performed only by qualified technicians.

AWARNING

0

*

Do not run the servo drive with the front cover removed.

For illustration purpose, the drawings in this user guide are sometimes shown without
covers or protective guards. Remember to install the covers or protective guards as
specified before using the product, and perform operations in accordance with the
instructions.

Tighten all terminal screws based on the specified tightening torque. This is to prevent a
fire caused by overheating of the loose cable connection.

Ensure that the input voltage of the main circuit is within the allowable range. Incorrect
input voltage will result in abnormal running of the servo drive.

Keep flammable materials far away from the servo drive and do not install the servo
drive on flammable surfaces such as metal.

ACAUTION

® & 6 G600 o o

Replace the cooling fan according to the instructions in this user guide. Ensure correct
air outlet direction of the fan. Incorrect air direction will weaken the cooling effect.

Do not install or remove the motor when the servo driver is running. Failure to comply
will result in an electric shock and damage to the servo drive.

Use shielded cables for control circuit wiring.

Prevent the drive malfunction and ground the shield at one end reliably.

Do not modify the drive circuits. Failure to comply will result in damage to the servo
drive.

Connect the output circuit terminals of the servo drive and the motor terminals
correctly.

If it is necessary to change the motor running direction, exchange any two of output
terminals of the servo drive.

Do not operate the damaged servo drive to prevent other devices from being damaged.
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Daily inspection items

The influence of the ambient temperature, humidity, dust, and vibration will cause

the aging of the components in the servo drive, which may result in potential faults or
reduce the service life of the servo drive. Therefore, it is necessary to carry out daily and
periodic maintenance for the servo drive. More frequent periodic inspection is required
if the servo drive is used in the following situations:

B High ambient temperature

Frequent start and stop

Strong vibration or impact

Dust and hydrochloric acid

Fluctuations in the AC power supply or load

Check the following items daily to avoid performance deterioration and product
damage. Copy this checklist and sign the "Checked" column after each inspection.

Item Inspection Solution Checked

@ Check whether the mechanical
connection of the motor is abnormal.

Whether abnormal .
o @ Check whether there is motor phase
Motor sound or vibration loss.
exists @ Check whether the retaining screws of
the motor are secure.

@ Check whether the cooling fan of the

servo drive is running.
Whether the cooling |@ Check whether the cooling fan of the
Fan fan of the servo drive motor is abnormal.
and motor work @ Check whether the air filter is clogged.
abnormally @ Check whether the ambient
temperature is within the allowable
range.

@ Check whether the insulation of input

and output cables of the servo drive is
- damaged.
Installation Whgtherthe electric 2 Checkgwhetherthe mounting bracket
. cabinet and the cable ;
environment tray are abnormal vibrates.

@ Check whether the copper busbar and
cable terminals become loose or get
corroded.

Whether the running |9 Check whether the motor parameters
current of the drive are set properly.

Load exceeds the rated @ Check whether the motor is overloaded.
current of the drive @ Check whether the mechanical
and motor for a period vibration is too large (less than 1 g on
of time. normal condition).
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[tem Inspection Solution Checked

Whether the power
voltage between the
Input voltage |main circuit and the
control circuit is within
the allowable range.

@ Check whether the input voltage is
within the allowable range.

@ Check whether the start of heavy load
exists around the servo drive.

7.2 Periodic Inspection
7.2.1 Periodic Inspection Items

Periodically inspect the components that can be hardly checked during running. Keep
the servo drive clean all the time. Remove the dust on the surface of the servo drive,
especially the metal dust, to prevent it from entering into the drive. Clear the oil stain
from the cooling fan of the servo drive.

Safety Instruction

A DANGER

@ Do not perform inspection at power-on. Failure to comply will result in an electric shock.
@ Cutoff all power supplies before inspection, and wait for at least 10 minutes before
further operations to avoid risks caused by the residual voltage in the capacitor of the

drive.
Item Inspection Solution Checked
@ Check whether the servo
drive cabinet is powered off.

@ Useavacuum cleaner to

. clean wastes and dust to

Whether there are wastes, dirt, . .

Servo drive and dust on the surface of the prevent direct contact with

components.

@ Wipe the surface dirt that is
difficult to clean with ethyl
alcohol and wait until the
surface becomes dry.

servo drive

@ Whether the.powe.r cables @ Replace the cracked cables.
and connections discolor

Cables @ Whether the insulation layer ¢ Replace the damaged

is aged or cracked terminals.
Check whether the contactor
Peripheral cannot be closed completely
devices or has an abnormal sound
such as}the when it acts @ Replace the abnormal
. |® Check whether the short peripheral devices.
electromagnetic L }
circuit, water stain,
contactor

expansion or cracking occurs
on any peripheral device
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Whether the insulation layer
of control cables is cracked

corroded control cables.

Item Inspection Solution Checked
. * Whetherthe air filter and @ Clean the are filter.
Air vent heatsink are clogged @ Replace the fan
@ Whether the fan is damaged )
€@ Whether any control
component is in poor @ Clear away foreign matters
contact on the surface of control
Control circuit |4 Whether terminal screws are cables and terminals.
loose @ Replace the damaged or

7.2.2 Insulation Test on the Main Circuit

@ Before measuring the insulation resistance with a megger (500 VDC
megger recommended), disconnect the main circuit from the servo drive.
Do not use the insulation resistance meter to test the insulation of the
main circuit (see "Figure 7-1 Insulation test on the main circuit"). The high
voltage test (> 500 V) need not be performed again because it has been

2

NOTE

done before delivery.

500 VDC megger

Figure 7-1 Insulation test on the main circuit

The measured insulation resistance must be greater than 5 MQ. Before the test, remove
the VDR screws and disconnect the VDR.
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7.3 Replacement of Quick-Wear Parts
7.3.1 Service Life of Quick-Wear Parts

The quick-wear parts of the servo drive include the cooling fan and the filter electrolytic
capacitor. Their service life is closely related to the operating environment and
maintenance. The general service life of the two components is listed in the following

table.
Component Service Life
Cooling fan = 5years
Electrolytic capacitor = 5years

The standard service life indicates the time duration when the components
Q are used in the following conditions. You can determine when to replace these
Q components according to the actual running time.
€@ Ambient temperature: 40°C

NOTE @ Load rate: 80%

@ Operating rate: 24 hours per day

7.3.2 Number of the Cooling Fan

Model Number
ES510T009-C1, ES510T009-R1 1
ES510T013-C1, ES510T013-R1
ES510T017-C1, ES510T017-R1
ES510T025-C1, ES510T025-R1
ES510T032-C1, ES510T032-R1
ES510T037-C1, ES510T037-R1

NN ==

7.3.3 Replacing the Cooling Fan

Possible damage causes: bearing worn and blade aging

Judging criteria:

Whether there is crack on the blade

Whether there is abnormal vibration noise at startup

Whether the blade runs abnormally

Methods to replace the cooling fan:

Press the snap-fit joint on the protective cover and pull the cover out.

After the replacement is completed, ensure that the airflow direction is upward.
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Removing the Cooling Fan

Pull the fan upward and
Press the snap-fit joint on the protective cover slightly disconnect the pluggable power

and remove the fan cover. cable connector from the socket.

Top view from the|
back of the drive

Installing the Cooling Fan

@ Install the fan in a reverse procedure to removal. Pay attention to the direction of the
fan.

@ Insert the pluggable power cable connector into the power socket in the drive, as shown
in the following figure.

@ Insert the two snap-fit joints into the grooves and then push down the snap-fit joints
slightly.

Fixing snap-fit joint The airflow direction of
2 the fan is upward.
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7.3.4 Filter Electrolytic Capacitor

Possible damage causes: input power supply in poor quality, high ambient
temperature, frequent load jumping, and electrolytic aging.

Judging criteria: whether there is liquid leakage, whether the safety valve has
projected, the value of the electrostatic capacitance, and the value of the insulation
resistance.

Replacement of the filter electrolytic capacitor: Because the electrolytic
capacitor will influence internal components of the servo drive, do not replace
the electrolytic capacitor yourself. Contact Inovance if there is a requirement for
replacement.

7.4 Storage

For temporary and long-term storage of the servo drive, pay attention to the following
aspects:

1)
2)

3)

Pack the servo drive with the original packing box provided by Inovance.

Do not expose the servo drive in the environment with high humidity or
temperature, or in an outdoor place with strong sunlight for a long time.

Long-term storage degrades the electrolytic capacitor. Thus, the servo drive must
be energized once every six months, and each time lasts at least 5 hours. The input
voltage must be increased slowly to the rated value with the regulator, or consult a
professional servo drive personnel for technical support.
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8 Technical Data and Model Selection

8.1 Technical Data of the Servo Drive

Table 8-1 Drive model and technical data

Item Specification
Model: ES510TXXX-R1, ES510TXXX-C1 009 | 013 017 | 025 032 037
Compatible motor capacity (kW) 3.7 55 7.5 11 15 | 185
Input Rated input current (A) 109 | 15.8 | 20.6 | 30.2 38.7 | 44.6
Rated output current (A) 9.0 | 13.0 | 17.0 | 25.0 32.0 | 37.0
Output voltage 0 to Input voltage
Output Max. output frequency 300 Hz

Carrier frequency

2.0-8.0 kHz (adjusted automatically based

on the load features)

Power supply

Overload 60s for 150% of the rated current
fated voltage & Rated Three-phase 380-480 VAC, 50/60 Hz
requency

IA'\a:lnogv:/eable voltage fluctuation -15% to 10%, 323-528 VAC

Allowable frequency

+50
fluctuation range +5%
Power capacity (kVA) 12 | 175 | 22.8 | 33.4 | 428 | 45
Thermal power (kW) 0.138| 0.201 | 0.240 | 0.355 | 0.454 | 0.478
Heat dissipation
Exhaust air volume (CFM) 20 24 30 40 42 | 51.9
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Table 8-2 Technical specifications of the ES510

Item Specification
Input frequency Digital setting: 0.01 Hz
resolution Analog setting: max. frequency x 0.025%

Control mode

SVC, FVC, and V/F control

Startup torque 0.25 Hz/150% (SVC); 0 Hz/180% (FVC)

Speed adjustment 1:200 (SVC) 1:1000 (FVC)
range

Speed stability +0.5% (SVC) +0.02% (FVC)
accuracy

Torque control
accuracy

FVC: #3%; SVC: +5% (above 10 Hz)

Torque boost

Automatic torque boost; manual torque boost: 0.1% to
30.0%

Ba5|c. V/F curve Linear
functions
. Linearor S curve
Acceleration/ f leration/deceleration ti ’
Deceleration curve |FoUr groups of acce eration/deceleration time ranging
from 0.0s to 6500.0s
S Braking start frequency: 0.00 Hz to max. frequency
Bg'kri‘fc“on Braking time: 0.0 to 36.05
g Braking current value: 0.0% to 100.0%
Built-in PID Implements the process control in the closed-loop
control system.
Automatic voltage |Automatically maintains a constant output voltage when
regulation (AVR) the grid voltage changes.
Overvoltage/ Automatically limits the current and voltage during
Overcurrentstall  |running to avoid frequent tripping caused by
control overvoltage or overcurrent.
RaP'd current Avoids frequent overcurrent of the servo drive.
limiting function
) ] Supports three kinds of field buses: Modbus-RTU,
Multiple field buses | -\Noben and PROFIBUS-DP.
Motor overheating |Provides motor overheating protection by using the PTC
Customized |protection thermistor and KTY sensor.
features

Multiple encoder
types

Supports a variety of encoders: resolver, 23-bit encoder,
and ABZ encoder.

Software tool

Supports the operations of drive parameters and the
virtual oscilloscope function.

You can monitor the drive states using the virtual
oscilloscope.
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Item

Specification

Running

RUN command
source

Command source: operating panel, control terminals,
and serial communication

Allows different methods of switchover between various
RUN command sources.

Frequency
reference setting
channel

Supports 10 frequency reference setting channels:
digital setting, analog voltage setting, analog current
setting, pulse setting, and serial communication setting.
Allows different methods of switchover between various
frequency reference setting channels.

Input terminals

Standard input terminals include:

@ Five Dl terminals

@ Three Al terminals, two of which only supports 0-10
V voltage input and one of which supports 0-10 V
voltage input or 0-20 mA current input

Output terminals

Standard output terminals include:

€ One DO terminal

¢ Two relay output terminals;

€ Two AO terminals that supports 0-20 mA current
output or 0-10 V voltage output

Display
and panel
operations

LED Display

Displays the parameters.

LCD display

Optional, displayed in English or Chinese.

Parameter copy

Allows quick parameter copy using the LCD operating
panel.

Protection
functions

Phase loss .
protection Input/Output phase loss protection
Transient The drive stops when the transient current exceeds
overcurrent

: 250% of the rated output current.
protection

Overvoltage
protection

The drive stops when the DC voltage of the main circuit
is higher than 820 V.

Undervoltage

The drive stops when the DC voltage of the main circuit
is lower than 350 V.

Overheating
protection

Protection triggered when the inverter bridge overheats.

Overload protection

The drive stops after running at 150% of the rated
current for 60s.

Overcurrent
protection

The drive stops when the current exceeds 2.5 times rated
current.

Braking protection

Braking transistor working overtime
Regenerative resistor short circuit protection

Short circuit
protection

Output phase-to-phase short circuit protection
Output phase-to-ground short circuit protection
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Item

Specification

Environment

Operating location

Indoor, free from direct sunlight, dust, corrosive gas,
flammable gas, oil mist, water vapor, drip, or salt.

Below 1000 m (de-rated by 1% for each 100 m higher if

Altitude the altitude is above 1000 m)
Max. altitude: 3000 m
) -10°C to +40°C (de-rated by 1.5% for each 1°C higher if
Ambient - . o
the ambient temperature is above 40°C)
temperature
Max. temperature: 50°C
Humidity Less than 95%RH, non-condensing
Vibration Less than 5.9 m/s* (1 g)
Storage 20°C to +60°C
temperature

8.2 Outline and Dimensions of the Servo Drive
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Figure 8-1 Overall and mounting dimensions of the ES510
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Table 8-3 Overall and mounting hole dimensions of the ES510

Mounting
Mounting | Overall Dimensions Hole .
Model Hole (mm) (mm) Diameter | Weight
(mm) (kg)
A B H W D d
ES510T009-C1, ES510T009-R1 2.0
119 | 189 | 200 130 162 a5
ES510T013-C1, ES510T013-R1 2.2
ES510T017-C1, ES510T017-R1 128 | 238 | 250 140 170 @6 33
ES510T025-C1, ES510T025-R1 4.5
ES510T032-C1, ES510T032-R1 166 | 266 | 280 180 170 @6 4.7
ES510T037-C1, ES510T037-R1 4.8

8.3 List of Options

Peripheral options include the braking unit, various extension cards, and external
operating panel, as listed in the following table. For details about their usage, see the
instructions of each option. If any optional part is required, specify it in your order.

Table 8-4 Options of the ES510

Component Model Function Remarks
Built-in braking | Standard built-in braking )
unit unit
RS485 Supports Modbus
communication | MD38TX1 communication card with Available for all models
card photocoupler isolation
CANopen
communication | MD38CAN1 Supports.CAl.\lopen Available for all models
: communication
extension card
Supports differential input,
Multi-functional collector input, push-pull .
PG card MD38PGMD input, differential output, Available for all models
and collector output.
For use with a resolver that
has an excitation frequency .
Resolver PG card | S58-PG-B1 of 10 kHz. The card has a Available for all models
DB9 interface.
For use with Weton 23-bit
23-bit PG card ES510-PG-CT1 | encoder. The card hasa DB9 |Available for all models
interface.
LED operating MD32NKEL LED display and operating Avallgble for MP series
panel panel Provides RJ45 interface
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Component Model Function Remarks
. It can be used to
P &P P &P parameters.
Standard 8-core cable
Extension cable | MDCAB Connected to MD32NKEL Standard length: 3 m

MD32KC, MDCP, or SOP-20-
810

Through hole
mounting bracket

MD500-AZJ-A1T*

Meets the requirements
of middle through hole
mounting

Each model has
corresponding
mounting bracket. For
details, see "Table 3-1
List of bracket models

used for through hole

mounting" on page
29.

Cable fixation
bracket

MD500-AZJ-A2T*

Meets the requirements of
secondary fixation of power
cables and 360 degree
grounding of the shield

Each model has its
own bracket. For
details, see "Table 3-1
List of bracket models
used for through hole

mounting" on page
29.

Table 8-5 List of the motor, drive, cable, and PG card

. Resolver Cable (**
ezl or S it Base Drive Indicates Cable PG Card
Servo Motor
Length)
ESMG1-XXXXXXX-R1A1FA | 100 ES510TXXX-R1 S58-L-P31-** S58-PG-B1
ESMG1-XXXXXXX-A3A1FA | 100 ES510TXXX-C1 S58-P10-** ES510-PG-CT1

Table 8-6 Encoder cables

Cable Cable
Name Cable Model | Length Cable Appearance
(m)
S58-1-P31-3.0 3
Re;‘l’"’er S58-L-P31-6.0 6
capbles R
forthe |S58-1-P31-8.0 8 = oriomm
ES510  |S58-L-P31-12.0 | 12 e -
. orrespondence between aviation plug/DB9 male and encoder cable:
with |s581P31-15.0 | 15 & R N NRSE N
aviation colo ofcablecore | e | mack reion] [rown] Gy [ e
plug S58-L-P31-20.0 20
$58-L-P31-25.0 25

- 107 -



-108 -

8 Technical Data and Model Selection

Ealille Cable
Name Cable Model | Length Cable Appearance
(m)
) S58-P10-3.0 3
23bit  Fose b1060 6
encoder
cables S58-P10-7.0 T (L£50)
Losrstroe 558_ P10_80 8 Correspondence between DBI male/aviation plug and encoder cable:
K S58-P10-12.0 12 T 15 5 [5 [7]e ourd
with
aviation | $98-P10-15.0 15 vt o s a5 o] s st
plug $58-P10-25.0 25 '

8.4 Selection of the Cable, Circuit Breaker and Contactor

Table 8-7 Selection of peripheral electrical devices for the ES510

Recommended
Fuse Recommended|Recommended
Recommended |[Recommended|Recommended| Terminal Screw Bg mS’En sCoqftfactt(? r C;cw?f?refker
Model Input IEC Cable | IEC Ground OutputlEC | Width Specification| ¢ mfs " pecitication | Specirication
(mm?)™ Cable(mm?) | Cable(mm?) | (mm) |>° < 'dlca o0
Rae Rated Current | Rated Current
Current |Model
0 ® ®
ES510T009-C1, FWP-
ES510TO09-RL 3x15 R4 J5 102 M4 20 208 16 16
ES510T013-CL, - FWP-
ES510TO13-R1 3x25 102 M4 30 308 26 25
ES510T017-C1, FWP-
ES510TO17-R1 3x4 TNR3.5-5 4 130 M5 40 408 26 32
ES510T025-C1, FWP-
ES510T025-R1 130 M5 60 60B 3 0
ES510T032-C1, FWH-
ES510T032-R1 3x10 TNR8-5 10 143 M5 70 708 50 63
ES510T037-C1, FWH-
ES510T037-R1 150 M5 80 80B 5 63

[1] Compliant with Chinese standard. "3 x 10" indicates a three-core cable, and "2 x (3 x 95)"

indicates two 3-core cables.

B Recommended cable lug (Suzhou Yuanli Metal Enterprise Co., Ltd)

..

GTNR series

TNR

series

Figure 8-2 Cable lugs

&

\ £ /

X

&

BC series
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D
\ 4
Figure 8-3 Dimensions of the TNR series cable lug
Table 8-8 Model and size of the TNR series cable lug
Cable Size impi
Model D |dl|E|F|B|[d| L |CurentCrimping
AWG/MCM | mm (A) Tool
TNRO.75-4 22-16 0.25-1.0 | 28 | 1.3 | 45| 6.6 | 8.0 | 4.3 |15.0 10
RYO-8
AK-1M
TNR1.25-4 22-16 0.25-1.65| 34 | 1.7 |45| 73| 8 | 53158 19
R
_H | K, E \
R Y

Figure 8-4 Dimensions of the GTNR series cable lug

Table 8-9 Model and size of the GTNR series cable lug (unit: mm)

Model | D |dl| E | H| K B |d2| F L g | G0p
Tool
GTNRL.5-5 | 40| 22 | 50 |50 | 20 | 80 |53| 1.0 | 16.0 ;
GTNR2.5-4 5.0 43 18.0
8.0 1.0
GTNR2.5-5 | 45| 29 | 7.0 2.0 5.3
6.0 20.0
GTNR2.5-6 102 | 64| 08
GTNR4-5 5.3
52136 | 70 | 60| 20 | 100 1.0 | 200 RYO-8
GTNR4-6 6.4 YYT-8
GTNR6-5 6.0 53 23.0 RYO-14
10.0 12
GTNR6-6 | 6.0 42 | 9.0 3.0 6.4 7
75 26.0
GTNR6-8 120 | 84| 10
GTNR10-6 6.4 26.5
70| 50| 90 | 80 | 35 | 124 13
GTNR10-8 8.4 275
GTNR16-6 6.4 :
78|58 | 12080 | 40 | 124 13 | 310 CT-38
GTNR16-8 8.4 CT-100
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B RCD selection
1) Each the earth leakage current of the servo drive is greater than 3.5 mA. Therefore,
the servo drive must be grounded.

2) The servo drive generates DC leakage current inside protective conductors.
Therefore, a type B RCD (time-delayed) must be used.

3) Use atime-delay RCD to reduce the carrier frequency of the servo drive.

4) Replace a RCD with higher rated operating current if the RCD malfunctions.
5) Shorten the length of the motor drive cable.

6) Take more leakage current suppression measures.

7) Recommended RCD manufacturers are CHINT and Schneider.

8.5 Selection of the AC Input Reactor

The AC input reactor is an option used to suppress the harmonics in the input current.
In applications where strong suppression of harmonics is required, install an external
AC input reactor. The following table lists the recommended manufacturer and models
of the AC input reactor.

1) Recommended AC input reactor models

Table 8-10 Recommended AC input reactor models

Drive Model AC Input Reactor Model (Inovance)
ES510T009-C1, ES510T009-R1 MD-ACL-15-3-4T
ES510T013-C1, ES510T013-R1 MD-ACL-15-3-4T
ES510T017-C1, ES510T017-R1 MD-ACL-40-1.45-4T
ES510T025-C1, ES510T025-R1 MD-ACL-40-1.45-4T
ES510T032-C1, ES510T032-R1 MD-ACL-50-1.2-4T
ES510T037-C1, ES510T037-R1 MD-ACL-50-0.28-4T-2%

2) Model number of the AC input reactor
MD-ACL-50-0.28-4T-2%

‘Inovance AC input reactor}J Voltage drop ratio: 2%

‘Rated current: 50 A Rated voltage: 380V

Inductance: 0.28 mH
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3) Overall dimensions of the AC input reactor

B Dimensions of 10/15 A AC input reactor

C M4
ABCA1B1C1
©. ) il Ip
) B E
© o o . I
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H
} | | —
B sl
‘oo
P@\@!@!@\@\@!
%@HHJL&FEHH)L&FEF@/
Figure 8-5 Dimension diagram of 10/15 A AC input reactor
Table 8-11 Dimensions of 10/15 A AC input reactor (unit: mm)
Rated
Current A B C D E F G H J
(A)
10 150 =2 155 8 160 80 | 10 | 85*x2 |100£2 | 125%+1 | ®7*10
15 150 =2 155 8 160 80 | 10 | 85%x2 |100£2| 1251 | ®7*10

=1L =
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B Dimensions of 40/50 A (1.2 mH) AC input reactor

=== ==
A B C Al Bl C1 ﬂ]i
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Figure 8-6 Dimension diagram of 40/50 A(1.2 mH) AC input reactor
Table 8-12 Dimensions of 40/50 A (1.2 mH) AC input reactor (unit: mm)
Rated
Current A B C D B F G H | J
(A)
40 180+ 2| 185 | 16 | 200 | 105 10 95+2 |117x2|150 1| ®7*10
50 2002 | 210 | 16 | 230 | 110 10 | 11522 (1302|1701 | &7*10
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B Dimensions of 50 A (0.28 mH) AC input reactor
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Figure 8-7 Dimension diagram of 50 A (0.28 mH) AC input reactor

Table 8-13 Dimensions of 50 A (0.28 mH) AC input reactor

Rated | - | 5 | ¢ D E F |G H | K | L
Current J (mm)
) (mm)| (mm) | (mm)| (mm) | (mm) | (mm) | (mm)| (mm) | (mm) (mm) | (mm)
120 + .
50 64 | 160 | 195 |80 = 10|75+ 5|35t 5| 135 1 92 £2|®8.5*20 |72 £ 2| 6.4
Q @ The preceding figure is a typical connection diagram of peripheral devices
Q and cannot be used as a guide for peripheral device selection.
@ The dimensions of the AC input reactor provided here are for reference
NOTE only. The actual dimensions are subject to the real product.
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8.6 Selection of the EMC Filter
8.6.1 Standard EMC Filter

The following filters meet the emission requirements of category C2 specified in the

EN 61800-3 standard. The filter must be grounded securely and the cable between the
filter and the servo drive must be less than 30 cm. For the cable selection, see "Table 8-7
Selection of peripheral electrical devices for the ES510" on page 108.

1) Appearance

Schaffner FN3258 series filter

/"/

ml/

Schaffner FN3359 series filter

Jianli EBKS series filter
Figure 8-8 Appearance of standard EMC filter

Q @ The cable between the filter and the servo drive must be as short as
Q possible (within 30 cm). Make sure to connect the filter and the servo drive
to the same grounding reference surface to enable reliable grounding of

NOTE the filter. Otherwise, desired filtering effect will not be achieved.

-114-



8 Technical Data and Model Selection

2) Recommended EMC filter models

Schaffner and Jianli filters are recommended, as listed in the following table.

Table 8-14 Recommended manufacturers and models of the EMC input filter

AC Input Filter Model

AC Input Filter Model

v Lieeel (Schaffner) (Changzhou Jianli)
ES510T009-C1, ES510T009-R1 FN3258-16-33 DL-16EBK5
ES510T013-C1, ES510T013-R1 FN3258-30-33 DL-25EBK5
ES510T017-C1, ES510T017-R1 FN3258-30-33 DL-25EBK5
ES510T025-C1, ES510T025-R1 FN3258-42-33 DL-35EBK5
ES510T032-C1, ES510T032-R1 FN3258-42-33 DL-50EBK5
ES510T037-C1, ES510T037-R1 FN3258-55-34 DL-50EBK5

3) Mounting dimensions

B Dimensions of Schaffner FN3258 series 7-55 A filter

. D LN
J ~°
H¢ @) (o)
B A
E

Figure 8-9 Dimension diagram of Schaffner FN3258 series 7-55A filter (unit: mm)

Table 8-15 Dimensions of Schaffner FN3258 series 7-55A filter (mm)

Ciartr‘:;:t Al e lc|o | E|F G| | 1| | k|t
() (mm) | (mm) | (mm) | (mm) | (mm)| (mm)|(mm)| (mm) |(mm) (mm) | (mm)
7 190 | 40 | 70 | 160 | 180 | 20 | 45| 1 | 22 [ms| 20 | 205
16 | 250 | 45 | 70 | 220 | 235 | 25 | 54| 1 | 22 |ms5]|225]295
30 | 270 | 50 | 85 | 240 | 255 | 30 | 54| 1 | 25 |M5| 25 |395
42 |310] 50 | 85 | 280 |205] 30 | 54| 1 | 25 [me| 25 |375
55 | 250 | 85 | 90 | 220 | 235 | 60 | 54 | 1 | 39 | M6 | 425|265
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8.6.2 Simple EMC Input Filter

The simple EMC input filter can efficiently suppress the field interference and the
interference generated by the servo drive during running.

Ground the simple EMC input filter securely and ensure that the cable between the filter
and the servo drive is less than 30 cm.

Table 8-16 Recommended simple EMC input filter models

Drive Model
ES510T009-C1, ES510T009-R1

Simple EMC AC Input Filter Model

ES510T013-C1, ES510T013-R1 DL-35EB1/10
ES510T017-C1, ES510T017-R1
ES510T025-C1, ES510T025-R1
ES510T032-C1, ES510T032-R1 DL65EB1/10

ES510T037-C1, ES510T037-R1

4>
w
Juy
N
©)
0
>
|

6 X M6

i v
© @ F
v
_ Mounting width: 8040.2 L7+l
P 12042 N 3541 L
<

Height: 50+2

Mounting depth: 115+0.5
Depth: 130+2
@ )
N

©)

BEFE

Q
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|

Width: 157£3

>

Figure 8-10 Mounting dimensions of the simple EMC filter (unit: mm)

Table 8-17 Overall and mounting dimensions of the simple EMC filter
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Overall Dimensions (Width x

Mounting Dimensions (Width x

el ol Depth x Height, unit: mm) Depth) (unit: mm)
DL-15EB1/10 157 X 130 X 50 80 X 115
DL-35EB1/10 218 X 140 X 80 184 X 112
DL-65EB1/10 218 X 140 X 80 184 X 112
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8.7 Selection of Braking Components

When an external braking unit is used, the cables between the servo drive and the

braking unit cannot be too long (recommended length: less than 3 m) because an over-
long cable will cause large stray inductance and therefore voltage spike. Additionally, fix
the cables with cable ties to ensure cabling in parallel.

Table 8-18 Selection of braking components for the ES510

Recommended Min.
. . . Recommended .
. Drive Power | Braking | Regenerative . Braking
Drive Model . : Braking .
(kw) Unit Resistor Power S (5 Resistance
(W) Q)
ES510T009-C1, 37
ES510T009-R1 ’
ES510T013-C1
, =
ES510T013-R1 = 800 >0 39
ES510T017-C1, 75 Standard:
ES510T017-R1 : built-in
ES510T025-C1, 1 braking 28
ES510T025-R1 unit
1500 =32
ES510T032-C1, 15
ES510T032-R1 20
ES510T037-C1
’ =
ES510T037-R1 18.5 2500 2
Note: Increase the power or improve the heat dissipation of the regenerative resistor when
the regenerative resistor overheats.

@ The braking voltage of the built-in braking unit is 760 V (F9-08) by
default, which is applicable to 380 V power system. If the drive is used in
a 480V power system and the regenerative resistor overheats severely,
increase the braking voltage in F9-08 (recommended: 760-780 V) to avoid
premature running of the braking transistor.
The data in Table 8-18 is for reference only. You can select the resistance
and power of the regenerative resistor as required. It should be noted
that the braking resistance cannot be lower than the recommended
minimum value, but the power can exceed the recommended value.

The regenerative resistor model depends on the generation power of

the motor in the actual system and is also related to system inertia,
deceleration time, and potential energy load. Select a proper regenerative
resistor as required. Larger system inertia requires shorter deceleration
time and more frequent braking. In this case, you need to select a

Q@ L 4

NOTE

regenerative resistor with larger power and smaller resistance.
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8.8 Selection of the AC Output Reactor (du/dt filter)

Whether to install an AC output reactor (du/dt filter) on the servo drive output side is
dependent on the actual situation. The cables between the servo drive and the motor

cannot be too long because an over-long cable will cause large distributed capacitance

and therefore high reflect voltage on motor terminal.

Install an AC output reactor when the cables are too long. When the cable length is
equal to or greater than the value shown in the following table, install an AC output
reactor (du/dt filter) on the servo drive output side.

8.8.1 Recommended Models (Inovance)

Table 8-19 Min. cable length when an AC output reactor is recommended

Power (W) | Ratedvoltage () | Mgt e Ut )
37 200-500 60
55 200-500 70
75 200-500 100
11 200-500 110
15 200-500 125
185 200-500 135

1) Recommended AC output reactor models

Table 8-20 Recommended manufacturer and models of the AC output reactor

Drive Model

AC Output Reactor Model (Inovance)

ES510T009-C1, ES510T009-R1

MD-OCL-10-0.7-4T-1%

ES510T013-C1, ES510T013-R1

MD-OCL-15-0.47-4T-1%

ES510T017-C1, ES510T017-R1

MD-OCL-20-0.35-4T-1%

ES510T025-C1, ES510T025-R1

MD-OCL-30-0.23-4T-1%

ES510T032-C1. ES510T032-R1

MD-OCL-40-0.18-4T-1%

ES510T037-C1, ES510T037-R1

MD-OCL-50-0.14-4T-1%

2) Model number of the AC output reactor

MD-OCL-50-0.14-4T-1%

‘Inovance AC output reactor}J

‘Rated current: 50 A

Voltage drop ratio: 1%

Rated voltage: 380 V

Inductance: 0.14 mH
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3) Dimensions of the AC output reactor

B Dimensions of 5-10 A AC output reactor

-t B >
A
oo I\ZIAIZI oo
@J—lix 'Y W_Z—|—©
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|
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|
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< > - D -
- E > F
\
o0 o]
Figure 8-11 Dimension diagram of 5-10 A AC output reactor
Table 8-21 Dimensions of 5-10 A AC output reactor (unit: mm)
Rated Current (A) A B C D E F
5 1051 110 130 84 +2 91+1 ®6*11 65+ 2
7 1051 110 130 84 +2 91+1 ®6*11 65+ 2
10 105*t1 110 130 84 +2 91+1 ®6*11 65+ 2
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B Dimensions of 15 A AC output reactor

<
-

A

Figure 8-12 Dimension diagram of 15 A AC output reactor

Table 8-22 Dimensions of 15 A AC output reactor (unit: mm)

Rated Current (A) A

B

©

D

E

F

15

148 £1

155

140

T6+2

951

®6*15
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B Dimensions of 20 A AC output reactor

%
Ux vy wz
A J | b 4 F
O | | | |
| | | |
! L | Il
vy [ © | ° | P
i I —t—
A D
p\ﬁE .
A
O
ﬂ n \
Figure 8-13 Dimension diagram of 20 A AC output reactor
Table 8-23 Dimensions of 20 A AC output reactor (unit: mm)
Rated Current (A) A B C D E F G
20 148 +1 155 165 762 | 95+1 d6*15 61+2
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B Dimensions of 30-50 A AC output reactor

\ 4

<« P> G

| |

Figure 8-14 Dimension diagram of 30-50 A AC output reactor

Table 8-24 Dimensions of 30-50 A AC output reactor (unit: mm)

Rated Current (A) A B C D E F G
30 155 130 148 £ 1 95+ 2 135 |95+ 1| ®6*15 | 802
40 155 130 148 £ 1 95+ 2 135 |95+ 1| ®6*15 | 802
50 155 130 148t 1 95+2 135 |95+t 1 | ®6*15 | 80+ 2

<
Q @ The dimensions of the reactor provided here are for reference only. The

actual dimensions are subject to the real product.
NOTE
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8.8.2 Recommended Models (Schaffner)

Table 8-25 Recommended AC output reactor models (Schaffner)

Rateq | Rated ‘ ' /O Terminal
Power o Rate Power
Current
Drive Model Reactor o~ | Standard | Inductance |Consumption ozl
at40°C (kg)
" Motor (mH) (W)
ES510T009-C1,
ES510T009-R1 RWK305-10-KL| 10 37 0.588 30 KL - - 18
ES510T013-C1,
ES510T013-R1 RWK305-14-KL| 13 55 0.42 34 KL - - 2.2
ES510T017-C1,
ES510TO17-R1 RWK305-17-KL| 17 75 0.364 38 KL - - 2.5
ES510T025-C1,
ES510T025-R1 RWK305-32-KL| 32 11 0.184 55 KL - - 39
ES510T032-C1,
ES510T032-R1 RWK305-32-KL| 32 15 0.184 55 KL - - 39
ES510T037-C1,
ES510T037-R1 RWK305-45-KL| 45 185 0.131 60 KL - - 6.1
1) Appearance and mounting dimensions of the AC output reactor
4-45 A G
/
::::jiiiijjik:::: 1 A
O+ g0
FINNNNNNN NENNNNNNT NEnuuwnll [£¥2:
C
gl ap /L
L Iil '
B S — <“—>
D E
< » <>
A B
Figure 8-15 Dimension diagram of the AC output reactor
Table 8-26 Mounting dimensions of the AC output reactor (unit: mm)
Series A B C D B F G
4Aand7.8A | 100 max.60 max.115 56 34 48 X9 2.5mm?
10A 100 | max.70 max.115 56 43 48X%X9 2.5mm’
14A 125 | max.70 mx.135 100 45 5X8 2.5mm’
17A 125 max.75 max.135 100 55 5X8 2.5mm?
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Series A B C D E B G
24 A 125 max.75 max.135 100 55 5X8 4mm’
32A 155 | max.95 | max.170 130 56 8 X 12 10 mm?
45A 155 | max.110 max.190 130 72 8 X 12 10 mm’

8.9 Selection of the Output Ferrite Core
The output ferrite core is used to reduce the bearing current and the interference on
surrounding devices. Install an output ferrite core on the servo drive output side (close
to the servo drive), as shown in the following figure.

o | =)

[elele}
000 =
\elele]

=13

Cable length:
<300 mm W

Ferrite core
(three coils)

Figure 8-16 Installation of the output ferrite core

S

Figure 8-17 Appearance of the output ferrite core

Table 8-27 Models of the output ferrite core

ocel | prodicode || Oerdons v Dt e
DY644020H 11013031 64 X 40 X 20
DY805020H 11013032 80 X 50 X 20
DY1207030H 11013033 120 X 70 X 30
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8.10 Selection of Compatible Motors

Table 8-28 Models of compatible motors

Power Input | Output Corlug?;ble Thermal
Drive Model Caz E\szc;ty Cu (r:)ent Cu(r/:()ent Power P((l)(vv\(le):'r
(kw)
ES510T009-C1, ES510T009-R1 12 10.9 9.0 3.7 0.138
ES510T013-C1, ES510T013-R1 17.5 15.8 13.0 5.5 0.201
ES510T017-C1, ES510T017-R1 22.8 20.6 17.0 7.5 0.240
ES510T025-C1, ES510T025-R1 334 30.2 25.0 11 0.355
ES510T032-C1, ES510T032-R1 42.8 38.7 32.0 15 0.454
ES510T037-C1, ES510T037-R1 45 44.6 37.0 18.5 0.478

8.11 Panel Dimensions
1) LED operating panel

MD32NKEL1 is the external operating panel with LED display used for the ES510. It is
operated in the same way as the built-in operating panel and is more convenient for
customers to use. The dimensions of MD32NKEL1 is as follows.

76
54
495 13.25

27

15

104116

@

2*@3.5

Figure 8-18 Dimensions of the external MD32NKE1 operating panel

27

15

Crystal connector

-

71

51

11

92.5

6.5
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2) External LCD operating panel

SOP-20-810 is the external operating panel with LCD display used for the ES510. You can
use it to implement parameter copy, parameter modification, and programming. The
appearance and dimensions of SOP-20-810 are shown as follows.

- 264 _

Figure 8-19 Overall dimensions of SOP-20-810 (unit: mm)
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9 Selection and Use of the Servo Motor

9.1 Model Number
ESMGI1-21D 17C D-XX XXX N
Mark Series -" Mark Installation Mode
ESM ESM series servo Blank| With footplate
motor
N | Without footplate
Mark IREEIHE Mark Cooling Mode
Gl |200x200 base X | Natural cooling
G2 |266x266 base F | Foreced air cooling
Mark (Brake/Reducer/Oil Sealing|
Mark Rated Power 0 | None
One letter + One digit 1 | Oilsealing
A x1 3
= Tomo Mark| Rated Speed Mark ShéftConnectlon Mode
L +One digit Mark | Encoder Type 1 |Plain shaft
¢ |xw00 S ctooncCe] P 3 [5oTd, keyed, with tapped
D | x1000 x1 One letter + One digit holes
B Salient pole, solid, keyed,
E | x10000 B | x10 RL |heie L‘,’;rrw'th M€ 1| A | with tapped holes
For example: ¢ x100 High-performance
15C: 1500 W D x1000 A3 |auto-tuningless
encoder
E | x10000
For example: Mark | Voltage Class
15C: 1500 rpm D 380V
Figure 9-1 Model number of the ESMG series servo motor
€ Motor duty cycles describe the load supported by the motor. It specifies
the duration time and sequence of the following periods: starting period,
electric braking period, no-load period, and rest period.
Q € S1duty (IEC 60034-1 standard) is continuous duty, in which the motor
Q runs at a constant load for sufficient time to enable the motor to reach
thermal equilibrium.
NOTE € S4duty (IEC 60034-1 standard) is intermittent periodic duty with starting,

in which the motor runs in a series of identical duty cycles, with each cycle
including a significant starting time, a constant load period, and a rest
period.
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9.2 Selection of the ESMG1 Series Servo Motor

B Technical specifications

Model: ESMGI-XXXXXXX-XXALF  [67C17CD[89C17CD [13D17CD [17D17CD] 21D17CD [27D17CD
Rated speed ny | rpm 1700
Rated frequency fy Hz 113.33
Voltage class Uy Vv 380
Rated power Py kw 6.7 8.9 13.4 16.4 20.5 26.7
Rated torque Ty N-m 375 50 75 92 115 150
Rated current In A 11.5 15.3 24.1 29.5 35.1 48.2
Rated efficiency n % 93.8% 94.2% 94.8% | 95.2% 95.4% 95.7%
Peaktorqueatrated | & |\ ;| g6 123 | 170 | 225 | 263 | 373
speed
Peak currentatrated | | 1 4| 305 | 4330 | 5830 | 8050 | 88.60 | 124.10
speed
Angularaccelerationat| - 4/ 14333 | 16400 | 18889 | 21429 | 21917 | 24867
peak torque
Max. speed nmax | rpm 2500
Peaktorqueatmax. |l Nem | 56 80 110 145 172 212
speed
Peak currentatmax. |\ | A | 256 | 362 | 494 | 66 764 | 904
speed
Torque at low speed Ty=0 | N-m 47 63 94 115 144 188
Current at low speed I,=0 | N-m 14 19 30 37 44 60
Number of magnetic » ) 8
poles
D-axis inductance Ly mH 16.55 11 7.48 5.99 5.5 3.74
Q-axis inductance [ mH 324 215 14.63 11.7 10.75 7.31
! gfcse resistanceat | p .| ma | 8267 | 480 | 2828 | 20035 | 1719 | 108.1
Torque constant at Kk [N™ 360 3.60 3.43 3.43 3.60 3.43
20°C A
Temperature dKe/ | o) 0 )
coefficient of back EMF | dT %/°C 0.09
— mkg-
Rotor inertia N N 6 7.5 9 10.5 12 15
m
Insulation class - - CLASS-F
Cooling - - IC416
IP rating - - IP 54
Mounting - - IM B35
Max. shock on motor S m/s’ 200
Max. vibration (radial) | V, | m/s’ 200
Max. vibration (axial) | Vv, |m/s’| 50 | 45 | 40 | 35 | 30 [ 20
Insulation resistance at
=
500 VDC Rins MQ 20 MQ
Wl.thstandmg voltage (1| i 1800 VAC
min)
Net weight GW | kg | 372 | 452 | 519 | 59 | 66 | 798
Fan type - - Single-phase capacitor-run centrifugal fan
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Model: ESMGI-XXXXXXX-XXALF

67C17CD [89C17CD|13D17CD[17D17CD] 21D17CD [27D17CD

Fan power - W 41

Fan voltage - VAC 220/230

Fan frequency - - 50/60

Threshold of built-in o

PTC PTCt C 130

KTY resistance (10°C to

30°C) R-KTY| Q 514-652
Operating ambient - °C -20°C to +40°C (no freezing)
temperature

Oper.athlng ambient - - 20%RH to 90%RH (no condensation)
humidity

Storage temperature - °C -20°C to +60°C (no freezing)

Storage humidity

20%RH to 90%RH (no condensation)

Below 1000 m, derating is required when the altitude is above

Altitude - - 1000 m
Altitude - - - 1000m | 2000m | 3000m | 4000m | 5000 m
Correction || - 1 0947 | 0887 | 0824 | 0.645
factor

De-rating | Ambient ; : : 40°C | 45°C | s0°C 55°C 60°C
temperature
Correction || - 1 0952 | 0901 | 0855 | 0781
factor

Model: ESMGI-XXXXXXX-XXALF

79C20CD [ 11D20CD [ 15D20CD | 19D20CD [ 25D20CD [31D20CD

Rated speed Ny | rpm 2000

Rated frequency fy Hz 133.33

Voltage class Uy \ 380

Rated power Py kw 7.9 10.5 15.7 19.3 24.1 314
Rated torque Ty |N'm 37.5 50 75 92 115 150
Rated current In A 13.8 17.5 26.2 33 40.2 52.4
Rated efficiency n % 93.4% | 94.0% 94.4 % 94.9% 95.2% 95.5%
Peaktorqueatrated | |\ .| gg 123 170 225 263 373
speed

Peak currentatrated | 1\ | 355 | 4920 | 67.00 | 9000 | 10130 | 150.00
speed

Angularaccelerationat! - |2 14333 | 16400 | 18889 | 21429 | 21917 | 24867
peak torque

Max. speed nmax| rpm 2500

Peaktorqueatmax. |y INom| 70 | o979 | 131 | 170 | 195 | 285
speed

Peak currentatmax. |\ o 1 A | 318 | 436 60 79.2 87 130.3
speed

Torque at low speed Ty=0 | N-m 47 63 94 115 144 188
Current at low speed [,=0 | N'm 17 22 33 41 50 66
Number of magnetic 2p i 8

poles

D-axis inductance Ly mH 115 5.95 4.74 3.46 2.98 2.37
Q-axis inductance Lg mH 22.5 9.63 7.67 5.61 4.82 3.84
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Model: ESMGI-XXXXXXX-XXALF 79C20CD | 11D20CD | 15D20CD | 19D20CD | 25D20CD | 31D20CD
;gfcse resistanceat | g | mQ | 5741 | 360.00 | 231.40 | 151.80 | 130.00 | 92.85
Torque constant at kK V™| 300 | 308 | 308 | 300 | 308 | 3.08
20°C A
Temperature dKe/ | o/ o
coefficient of back EMF| dT %/°C 0-09

- mkg
Rotor inertia Jn 5 6 7.5 9 10.5 12 15
-m
Insulation class - - CLASS-F
Cooling - - IC416
IP rating - - IP 54
Mounting - - IM B35
Max. shock on motor S m/s’ 200
Max. vibration (radial) | V. | m/s® 200
Max. vibration (axial) vV, |m/s’| 50 45 40 [ 35 [ 30 20
Insulation resistance at
) >
500 VDC Rins | MQ =20MQ
Wlth§tand|ng voltage ) ) AC 1800V
(1 min)
Net weight GW | kg | 372 | 452 | 519 | 59 | 66 | 798
Fan type - - Single-phase capacitor-run centrifugal fan
Fan power - W 41
Fan voltage - VAC 220/230
Fan frequency - - 50/60
Threshold of built-in o
PTC PTCt | °C 130
KTY resistance (10°C to
30°¢) R-KTY| Q 514-652
Operating ambient - °C -20°C to +40°C (no freezing)
temperature
Oper‘a’glng ambient - - 20%RH to 90%RH (no condensation)
humidity
Storage temperature - °C -20°C to +60°C (no freezing)

Storage humidity

20%RH to 90%RH (no condensation)

Below 1000 m, derating is required when the altitude is above

Altitude - - 1000 m
Altitude - |- - 1000m [ 2000m [ 3000m | 4000m [ 5000m
Corection | | - 1 0.947 | 0.887 | 0824 | 0.645
factor

De-rating|Ambient ) . ) 40°C 45°C 50°C 55°C 60°C
temperature
Comection | | . 1 095 | 0901 | 0855 | 0781
factor
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B Motor curves

A Continuous working area
B 100 K temperature rise working area
(o Short-term working area
67C17CD 89C17CD
90 150
c \
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= \\ \ = B \\
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21D17CD 27D17CD
300 400
250 c \ ¢ \
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\\ \ . \\
A ——~_
100 ‘\ A \
50 80 \\
0 0
0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500
n/rpm n/rpm
79C20CD 11D20CD
90 150
C
75
120
N C \
60
90
£ L €
= B SN z
=% AN = B
\
n \\ 60
0 < T~
30
15
0 0
0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500
n/rpm n/rpm
15D20CD 19D20CD
200 250
180 c
160 C \ 200
140 \
~N
£ 120 5 E 150
Z 100 Z
= =
w | T 100 —
A A
60 \\ \
40 50
20
0 0
0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500
n/rpm n/rpm




9 Selection and Use of the Servo Motor

25D20CD 31D20CD
300 400
350 c
250 c \
\ 300
200
3 250
E E
Z 150 —— 5 £ 200 =
—
A I 150 [ —
100
100
50
50
0 0
0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500
n/rpm n/rpm

9.3 Outline and Dimensions of the ESMG1 Series Servo Motor

The following figure shows the dimensions of the ESMGL1 series servo motor (200x200

base).
131 . 154 | 134.5
8241 19 } - ‘
0
o S Direction A @) DirectionB, 51, 5 754
3| g L6 ; 215
E/ - N 705 ] @ o v 2 2 J]:l
= F| e e = = £ . .
= = = >
= =8 &
: § : o3 B i 3
[ ‘ i (il L,l‘#‘l'g L) 4
39 K 4‘:Tj40 0200
! 0224
0.05 L 25¢
278
Junction box deimensions  Junction box deimensions
s 10 56-574 (Direction A view) (Direction B view)
- 3L
- ,,%
Standard option: type A round-head general flat key (12x8x56)
Refer to GB/T 1096.
Model L (mm) | K (mm) | Weighet (kg)
ESMG1-67C17CD-XXALF
341 258 37.2
ESMG1-79C20CD-XXALF
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1280

225

R Q
Direction A | =01

042h6(-Bore)

i ||l Direction B 1-9145
1

9215

= 4-613

g

10 56-874

———

Standard option: type A round-head

Hole deimensions after removing
PG36 cover (Direction Aview)
50_, 60

T

Hole deimensions after removing
PGL1 cover (Direction B view)

general flat key (12x8x56)

Refer to GB/T 1096.
Model L (mm) | K(mm) | H (mm) | M (mm) | Weighet (kg)

ESMG1-89C17CD-XXAL1F

375 285 65 74 45.2
ESMG1-11D20CD-XXA1F
ESMG1-13D17CD-XXA1F

409 312 115 112 51.9
ESMG1-15D20CD-XXA1F
ESMG1-17D17CD-XXA1F

444 354 115 147 59
ESMG1-19D20CD-XXA1F
ESMG1-21D17CD-XXA1F

481 396 115 184 66
ESMG1-25D20CD-XXA1F
ESMG1-27D17CD-XXA1F

552 471 115 254 79.8
ESMG1-31D20CD-XXA1F

9.4 Wiring of the Servo Motor
9.4.1 Layout and Wiring of the Junction Box
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Figure 9-2 Wiring diagram of the junction box
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Definition of the ES510 signal cables and the motor aviation plug signal cables (for
reference only):

Aviation
plug A B C D E F G H L K J
(17-pin)
D-type
connector 1 2 3 4 5 9 7 8 6 |Housing
(9-pin)
Definition| g, | Rer | Cost| Cos- | Sin+ |Sin-| PTC+ | KTY- | PTC- |KTV+| Shield
of signal
Color of
Yellow/| Red/ .
the cable White | White Red |Black Yellow|Blue [Orange Brown Gray | Shield
core
. . . Common point
Remarks One pair One pair One pair of KTY and PTC

9.4.2 Precautions for Using Motor Main Circuit Terminals

When wiring the main circuit, make sure that phase sequences are consistent with
terminal marks. Connect the PE terminal to the retaining screw in the junction box.

&

NOTE

@ For the position of jumpers, see the PCB silkscreen. Never connect signal
cables of the PTC, KTY, and resolver to 220 V power supply. Failure to
comply will damage the motor.

@ The motor has been tested by IP54 experiment. Before wiring, however,
protective treatment must be given to the cable outlet hole to prevent
foreign objects from entering into the motor.

@ |Ifthereis adhesive dust in the operating environment, the dust will be
stuck on the surface of the motor, affecting the heat dissipation of the
motor. Clean the fan according to section "9.5 Cleaning the Motor Fan" on

page 135.

9.5 Cleaning the Motor Fan

The service life of the fan is estimated to be 40,000 h when it keeps full-speed running
at the rated voltage at 40°C. Foreign objects stuck on the fan will degrade the fan
performance and reduce the airflow. The air resistance will increase and the airflow
will decrease after the air filter is blocked, thereby affecting the heat dissipation of the
motor. The servo drive reports Err45 if the motor winding temperature exceeds the
motor protection temperature.

Clean the fan as follows:

1) Remove the eight screws (G1 are M4 hexagon socket screws and G2 are M5 hexagon
socket screws) on the air filter cover at the end of the motor and uninstall the cover.
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Remove the screws and unintall the cover.

2) Use a straight screwdriver to completely remove the foreign objects on the surface
of the FAN and in the air filter, and ensure that no foreign object obstructs the air
path. Then, blow the fan again with a high-pressure air gun.

3) Install the cover and fasten the removed screws to complete the cleaning.

Qo
Q @ Determine the cleaning frequency of the fan according to the actual

working conditions.
NOTE
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10 Optional Cards

The ES510 supports various fieldbuses by connecting with external extension cards and
supports different types of encoders. This chapter describes the installation and use of
extension cards.

10.1 Installation and Functions of the Extension Cards
10.1.1 Installation

The ES510 is equipped with three PG cards (resolver PG card, 23-bit PG card, and multi-
functional PG card) and three fieldbus cards (Modbus-RTU, CANopen, and PROFIBUS-DP).
For the details of the resolver and 23-bit PG cards, see "3.2.7 Description of the PG Card"
on page 46. For the installation position of extension cards, see section "3.2.4 Layout of
the Control Board" on page 37.

10.1.2 Functions

Table 10-1 Function description of the extension cards

Applicable

Model Name Function and Specification Model

Applicable to resolvers with an
S58-PG-B1 Resolver PG card excitation frequency of 10 kHz. All models
The card has a DB9 interface.

Applicable to Weton 23-bit encoder.
The card has a DB9 interface.

- . Supports differential input, collector
MD38PGMD Multi-functional PG input, push-pull input, differential All models

ES510-PG-CT1 | 23-bit PG card All models

card output, and collector output.
CAN

MD38CAN1 communication Supports CANopen All models
extension card
RS485

MD38TX1 communication Supports Modbus-RTU All models
extension card

MD38DP2 EROFIBUS—DP SupportS.PRQFIBUS—DP All models
fieldbus card communication
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10.2 Using the Extension Cards
10.2.1 Layout and Functions of Terminals of Multi-Functional PG Card

(MD38PGMD)
MD38PGMD

(0n+| 0A-|08+| 0B 02+] 07 08 [0z
|0 0o 200 000 oo’

J7

1
2
Bl
. S14
5
6
7

e

Status indicator

EJG

D1 D2 D3

D6

CN2
(S0 00000 o
| 2 fspor ve (L )

MD38PGMD
User interface Inclined terminal block
Clearance 3.5mm
Screw Flathead
Pluggable No
Cable specification | 16AWG to 26AWG

Max. rate

Differential: 500 kHz; Collector: 100 kHz

Type of encoder
interface

Differential, collector, or push-pull

Type of frequency
division interface

Differential or collector

Table 10-2 Function description of MD38PGMD terminals

Terminal Mark Description Terminal Layout
Interface connecting the PG card
CN1 and the control board of the servo

drive

A+ Encoder output signal A positive

A- Encoder output signal A negative

B+ Encoder output signal B positive

B- Encoder output signal B negative

cN2 Z+ Encoder output signal Z positive

Z- Encoder output signal Z negative

5/15 2:\/;;:;(3 V power supply for the

COM | Encoder power ground

PE Shield wiring terminal
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Terminal Mark

Description

Terminal Layout

Differential frequency division

+
OA output signal A positive
OA- Differential frequency division
output signal A negative
Differential frequency division
OB+ : It
output signal B positive
OB- Differential frequency division
output signal B negative
o7+ Differential frequency division
s output signal Z positive O‘:/'M" 5\_"51 c‘):'B_“‘(%" o G‘:N'DWC‘)_—/; = WO‘ZZ'
07- Differential frequency division 2 0 2lo 220 2|2
output signal Z negative
Frequency division output
GND
reference ground
Collector frequency division
OA .
output signal A
Collector frequency division
OB .
output signal B
Collector frequency division
0z .
output signal Z
DIP switch used to set the oN
S1 frequency division coefficient and H H H H H H H H
the filtering function. 12345678
6 Jumper used to select the encoder
power supply (5V or 15V output)
LED1 | Encoder input signal indicator
LED4 I
Status LED2 | PG card signal processing indicator LED3 I
indicators | LED3 | Inter-lock status indicator LED2 M
LED1
LED4 | System status indicator
D1 The indicators flash or remain
D2 steady on when the encoder has
Encoder aninputsignal.
input Indicator D1 corresponds to
signal signals A+ and A-, indicator D2
indicators | D3 corresponds to signals B+ and B-,
and indicator D3 corresponds to
signals Z+ and Z-.
D6 Power indicator
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10.2.2 Layout and Functions of Terminals of CAN Communication

Extension Card (MD38CAN1)

1)

Layout and functions of MD38CAN1 terminals

MD38CAN1 is a communication extension card used for CAN communication of the
ES510. It enables the servo drive to access the high-speed CANopen communication
network to implement the fieldbus control.

CN1

SSS

Figure 10-1 Layout of MD38CAN1 terminals

Table 10-3 Function description of MD38CAN1 terminals

Terminal Mark Terminal Name Function Description Terminal Layout
A -, Connected to the positive pole
CANH | CAN input positive of the CAN bus. ANHICANL|CGN
. . Connected to the negative
CN1 | CANL |CAN input negative pole of the CAN bus. -
Connected to the reference : : :
CGND | Power ground ground of all CAN nodes.
Table 10-4 Jumper description of the MD38CAN1 extension card
Terminal . Location of the . A
Mark Terminal Name Jumper/DIP Switch Function Description Remarks
. . .
Use the terminating
Jumper used @ resistor. The status of
213 to set the CAN jumpers J2
’ terminating and J3 must
resistor @ Do not use the be consistent.
terminating resistor.
|

o
Q @ For the position of jumpers, see the PCB silkscreen.

NOTE
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2) Use of CAN bus
B CAN connection mode

The CAN bus topology is shown in the following figure. It is recommended to use STPs
as the CAN bus and use twisted pair cables to for all CANH connections and all CANL
connections. Install a 120 Q terminating resistor at both ends of the CAN bus to prevent
signal reflection. Connect the reference ground of CAN signal of all nodes together. A
maximum of 64 nodes are supported and the distance of each node branch must be
smaller than 0.3 m.

24V power supply
. CAN bus ' / /
—
00 = N\ ioa
terminating resistor /\ /\ terminating resistor
o o o
H1U/H2U-XP series PLC ES510 ES510

Figure 10-2 CAN bus topology

B Recommended usage of different field cables:

CANH| CANH|
CGNDF———— —————— CGND}

TN ~
AN ~o

~4
Lay the twisted pair cable and the cable Connect th:shield cable to COM
connected to COM closely.
(1) Single core closely-tied twisted cable (2) TwinSTPs

CANH CANH

CANL cANL|

CGND—— CGNDY
.

~ ¥ S~ .
Twist the othér unused cables into Twist the other unused cables in;B Connect the shield cable to PE
one cable and connect it to COM. one cable and connect it to COM.

(3) Multicore UTPs (4) Multicore STPs

B Transmission distance of CAN bus

The transmission distance of the CAN bus is related to the baud rate and communication
cable. The relationship between the maximum bus length and the baud rate is shown in
the following table.
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No. Transmission Distance Baud Rate | Number of Nodes Cable Diameter
1 25m 1 Mbps 64 0.205 mm?*
2 95m 500 kbps 64 0.34 mm’
3 560 m 100 kbps 64 05mm?
4 1100 m 50 kbps 64 0.75 mm’

10.2.3 Layout and Functions of Terminals of RS485 Communication
Extension Card (MD38TX1)

1) Layout and functions of MD38TX1 terminals

MD38TX1 communication card, which is specially designed for RS485 communication
function of the ES510, adopts an isolation scheme. Its electrical parameters conform to
international standard, and it can be used to implement the running control of servo
drive and parameter setting through the remote serial communication. Use this card

according to actual requirements.

Figure 10-3 Layout of MD38TX1 terminals

Table 10-5 Function description of MD38TX1 terminals

Terminal Name

Function Description

Terminal Layout

RS485 communication
signal positive

RS485 communication input

terminal (isolated)

RS485 communication
signal negative

RS485 communication input

terminal (isolated)

Terminal Mark
485+

2 485-
CGND

Reference ground of
RS485 communication
signal

The power supply is
isolated.
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Table 10-6 Jumper description of the MD38TX1 extension card

Terminal Location of the
Terminal Name Function Description Jumper/DIP
Mark :

Switch

Use the terminatin —

Jumper used to set the RS485 | cistor. & [e @ @]

J3 communication terminating 5 : the terminat

resistor 0 not use the terminating

resistor. [0 o]

o
Q @ For the position of jumpers, see the PCB silkscreen.
NOTE

2) Use of RS485 communication bus
B RS485 bus topology

The RS485 bus topology is shown in the following figure. It is recommended to use STPs
as the RS485 bus and use the twisted pair cables to connect 485+ and 485-. Install a 120
Q terminating resistor at both ends of the bus to prevent signal reflection. Connect the
reference ground of RS485 signal of all nodes together. A maximum of 128 nodes are
supported and the distance of each node branch must be smaller than 3 m.

RS485 bus

— 485+

|

om0 e / \ N\ e —— 100
erminating resistor I o7 \ [ J I o7 ] terminating resistor

| vV ) VvV ¢

= 485+ 485- CGND =
e o o
Master station
ES510 ES510
Slave station 1 Slave station N

Figure 10-4 RS485 bus topology
Bl Multi-node connection mode

When the number of nodes is large, the RS485 bus must be daisy-chained. If branch
connection is required, the cable between the bus and the node must be as short as
possible. The recommended length is not greater than 3 m. The following figure shows
the common bus structure.
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4 Daisy chain connection mode

LN
Recommended B_/E_/ RS485 bus
Master Slave Slave Slave Slave
- station station station o station
1 2 3 N

4 Branch connection mode

il
Recommended [/ RS485 bus
‘ 3m ‘ 3m ‘ ‘ . ‘
Master Slave Slave Slave . Slaye
station station station station station
1 2 3 N

Note: The branch cable between the bus and the node cannot exceed 3 m.

4 Star connection mode (prohibited)

Prohibited

Slave Slave
station station
1 4
Slaye Master Slaye
station station station
2 5
Slave Slave
station station
3 6

3) Terminal wiring
B Terminal wiring for nodes with CGND

MD38TX1 has three cables used to connect terminals 485+, 485-, and CGND respectively.
Check whether the RS485 bus has the three cables and terminals are not connected
reversely or incorrectly. If a shielded cable is used, the shield must be connected to
CGND. In any node, only connect the shield to CGND. Never connect the shield to any
other position, including the drive enclosure and grounding terminal.
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Due to the cable attenuation, use AGW26 or thicker cables if the cable length is greater
than 3 m. Always use twisted pair cables to connect 485+ and 485-.

485+ 485+
485 | 485 |
node [485- node |-485-
Multicore unshielded cables N STPs
| CGND L CGND
a. Multicore unshielded cables b. STPs

Recommended cable 1: Multicore twisted pair cables
Use one twisted pair to connect 485+ and 485- and twist the remaining pairs into one
and connect it to CGND.

Recommended cable 2: STPs
Connect the twisted pair to 485+ and 485- and the shield to CGND.

In applications where STPs are used, the shield can be connected to CGND only. Never
connect the shield to the ground.

B Terminal wiring for nodes without CGND

For nodes without CGND, do not connect CGND or the shield to the PE terminal of nodes
directly. Connect CGND or the shield by as follows.

485+ | 485+
485 485
node 85 \ node 485

CGND cable unconnected Shield unconnected

a. Multicore unshielded cables b. STPs

Method 1: Check whether there is a reference ground used by the RS485 circuit exists on
other terminals of this node. If yes, connect the CGND cable (the shield) to the pin.

Method 2: Find the reference ground used by the RS485 circuit on the board of this node
and connect the drain wire to CGND or the shield.

Method 3: If the reference ground of the RS485 circuit cannot be found, keep the CGND
cable or the shield unconnected and use an extra grounding cable to connect this node
to the PE terminal of other nodes.
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4) Transmission distance and number of nodes

The maximum number of nodes and transmission distance of standard RS485 circuit
(Inovance) vary with the baud rate, as listed in the following figure:

No. Baud Rate Transmission Distance | Number of Nodes | Cable Diameter
1 115.2 kbps 100 m 128 26AWG
2 19.2 kbps 1000 m 128 26AWG

10.2.4 Layout and Functions of Terminals of PROFIBUS-DP Fieldbus Card

(MD38DP2)

Use of the fieldbus adapter card: Before installation, cut off the power supply of the
servo drive and wait about 10 minutes until the charging indicator becomes completely
OFF. Insert the MD38DP2 in the required position and fix the screws to prevent the
connector from being damaged by the external signal cable tension.

the DP card and the drive

D3: Indicator for the communication between
the DP card and the master station

D4: Power indicator

using jumper J6:
Pins 1 and 2 shorted: resistor enabled
Pins 2 and 3 shorted: resistor disabled

(N ]
O O O O )
Pin header:
B OO used to connect e L
the servo drive ()
SW1 - @eol | O
Hole for retaining screw: (@]
Use M3x8 self-tapping (CNC)
screw to fix the card.
e g
@ o m
@ e
PROFIBUS-DP MD38DP2card (@ @
slave address
[5G
ON GND | e |JJ9
CAN icati
i i H i i i i i termoirgyaelzlncommumca ion CANL | @ [
: CANH [eo [
12 3 45 6 7 8 PROFIBUS +V e[
communication|
terminal J3
D2 D3 Q D4 Q
= 4 = & = 4 0 000
oslo ® 132?33435 ® J6
BoO® om
Rilmo oo o0
— 7
v . A 321
Indicators:
D2: Indicator for the communication between Set the CANopen termination resistor

Figure 10-5 Layout of MD38DP2 terminals
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1) DIP switch

ON
T

12 3 456 738

Digit Function Description

OFF: MD38DP2 (default)
ON: MD38DP1

1 DP card type switchover

The address of station 0 to station 125 can
be set using the 7-digit binary DIP switch.
For example:

Address Switch setting

2to8

PROFIBUS-DP slave address

0

7
20
125

000 0000
0000111
0010100
1111101

<
Q @ The change of digit 1 is valid only after power-on again. The change of
NOTE digits used to set the slave address takes effect immediately after setting.

2) Description of the DB9 connector

MD38DP2 is connected to the PROFIBUS master station using the standard DB9
connector. The pins of the DB9 connector are defined in the same way as those of
Siemens DB9 connector, as shown in the following figure.

<--1
—5V I
<
< Unconnected internally
{—Data cabld B
—Data cabls{A
—RTS |
<« _J
—GND

Figure 10-6 DB9 connector pins
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3) Function description of control terminals

Category Tel\r/In;:Eal Terminal Name Function Description
1,2,7,9 NC Unconnected internally
3 Data cable B Positive pole of the data cable

PROFIBU.S . 4 RTS Request for sending signal

communication

terminal (J2) 5 GND Isolated 5V power ground

6 5V Isolated 5V power supply
8 Data cable A Negative pole of the data cable
CANH CAN. |.nput Positive pole of the data cable
CANopen positive
fsrr:qn?:]l;rl] I(jgfljg) CANL (ri:galt?\f)em Negative pole of the data cable
GND Power ground Isolated 5V power ground
Interface for production and
Programming SW1 Programming commissioning.
Do not use it.
Jumper 6 CAN terminating |Pins 1 and 2 shorted: resistor enabled
resistor selection | Pins 2 and 3 shorted: resistor disabled
Steady ON: The drive is energized.
- OFF: The drive is not connected with the
D4 (red) Power indicator power supply or the DP card is installed
incorrectly.
Steady ON: The communication between
the DP card and the PROFIBUS master
station is normal.
Indicator for the OFF: There is no communication
L between the DP card and the PROFIBUS
D3 (yell Eommunlchatlgg master station (check the connection
yellow) - |between the of PROFIBUS cables and the setting of
card and the .
. master station statlo.n number). .

Indicators Flashing: The master station does not run
or a fault occurs on the communication
between the DP card and the PROFIBUS
master station.

Steady ON: The communication between
the DP card and the drive is normal.
Indicator for the |OFF: The communication between the DP
communication |card and the drive is unsuccessful (check
D2 (green) |betweenthe DP |whether the baud rate is set correctly).

card and the
drive

Flashing: Interference exists on the
communication between the DP card and
the drive, or the extension card address is
beyond the range of 1 to 125.
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@ For some products, the indicator color may be inconsistent with the

Q% number. The number is preferred. The indicators are D2, D3, and D4 from
left to right. See "Figure 10-5 Layout of MD38DP2 terminals" on page 146
NOTE for details.

10.2.5 EMC Guidance

1)

During on-site installation and commissioning, the signal cables (such as encoder
cables) and power cables must be laid in different cable trays. Never bundle the
encoder cables and power cables together to prevent the encoder interference.

The motor housing must be connected to the PE terminal of the servo drive.
Meanwhile, the grounding cable on the motor housing side must be connected
properly. Failure to comply will result in poor grounding effect.

STPs are recommended. For the differential encoder, wire the twisted pair cable
according to the differential pair and connect the cable shield to the PE terminal of
the servo drive.

For some large-scale equipment, the long motor cable (>10 m) determined by the
long distance between the servo drive and the motor can result in high inductance
and weaken the grounding effect. In this case, the encoder shield need not be

connected to the PE terminal of the servo drive.
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Appendix A Standards Compliance

A.1 CE Standard Compliance
A.1.1 CE Certification

Ce

Figure A-1 CE mark

1) The CE mark indicates compliance with European safety and environmental
regulations. The European Norm includes the Machinery Directive for machinery
manufacturers, the Low Voltage Directive for electronics manufacturers, and EMC
Directive for electromagnetic interference control.

2) The CE mark is required for engaging in commercial business (production,
importation, and distribution) in Europe.

3) Thisdrive carries the CE mark and complies with the following directives:
Low Voltage Directive: 2006/95/EC
EMC Directive: 2004/108/EC
4) Machines and devices integrating this drive must also be CE certified and marked.

5) The integrator who integrates this drive into other products and attaches CE
mark to the final assembly has the responsibility of ensuring compliance with CE
standards and the European Norm.

A.1.2 Low Voltage Directive Compliance

This drive has been tested according to EN61800-5-1 and complies with the Low Voltage
Directive.

To enable machines and devices integrating this drive to comply with the Low Voltage
Directive, be sure to meet the following conditions:

1) Mounting location

Mount the servo drive in places with overvoltage and pollution respectively not higher
than category 3 and degree 2 in accordance with IEC60664.

2) Installing fuse on the input side (primary side)

To prevent accidents caused by a short circuit, install a fuse that complies with UL
standards on the input side.

For the input/output current of the servo drive, see "8 Technical Data and Model Selection"
on page 102. For the fuse selection, see "Table 8-7 Selection of peripheral electrical devices
for the ES510" on page 108.
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3) Preventing entry of foreign objects

The servo drive must be installed in a cabinet which is used in a final system with
a fireproof enclosure providing both electrical and mechanical protections. The
installation must conform to local laws and regulations and related IEC requirements.

4) Grounding
For a drive of 400 V class, connect the neutral point of the drive power supply to ground.
5) Wiring

See "3 Installation and Wiring" on page 25 for the wiring diagram which complies with
the Low Voltage Directive.

A.1.3 EMC Directive Compliance

EMC describes the ability of electrical and electronic devices or systems to work
properly in the electromagnetic environment without introducing electromagnetic
interferences that disturb the operation of other local devices or systems. In other
words, EMC includes two aspects: 1) The electromagnetic interference generated by a
device or system during normal running must be within a certain limit; 2) Each device
or system must have sufficient immunity to the electromagnetic interference in the
environment in which it is meant to function.

The ES510 complies with the European EMC directive 2004/108/EC and category C2 of
standard EN 61800-3:2004+A1:2012. It is applicable to both the first environment and
the second environment.

Safety Instruction

& DANGER

@ When applied in the first environment, the drive may generate radio interference. In
addition to the CE compliance requirements described in this chapter, take measures to
prevent radio interference if necessary.

To satisfy EMC directive and requirements of related standards, install the
recommended external EMC filter on the drive's input side and the shielded cable on
the output side, and ensure that the filter is reliably grounded and the shield of output
cables is grounded 360 degrees with a cable gland. For the selection of the EMC filter,
see "8 Technical Data and Model Selection" on page 102. For the selection and installation
of drive cables on the output side, see "3 Installation and Wiring" on page 25.

The manufacturer of the system integrating this drive is responsible for compliance
of the system with the European EMC directive and requirements of category C2, C3
and C4 of standard EN 61800-3:2004+A1:2012 according to the system application
environment.
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A.1.4 Introduction to EMC Standard

First environment: Environment that includes domestic premises. It also includes
establishments directly connected to a low-voltage power supply network (without
intermediate transformers) which supplies buildings used for domestic purposes.

Second environment: Environment that includes all establishments other than those
directly connected to a low-voltage power supply network which supplies buildings
used for domestic purposes.

Category C1 drive: Power drive system (PDS) with rated voltage less than 1000V,
intended for use in the first environment.

Category C2 drive: PDS with rated voltage less than 1000 V, which is neither a plug-in
device nor a movable device and, when used in the first environment, is intended to be
installed and commissioned only by professionals.

Category C3 drive: PDS with rated voltage less than 1000V, intended for use in the
second environment and not intended for use in the first environment

Category C4 drive: PDS with rated voltage equal to or above 1000V, or rated current
equal to or above 400 A, or intended for use in complex systems in the second
environment

A.1.5 Cable Requirements and Wiring

1) To fulfill the EMC requirements of CE mark, use shielded cables. Shielded cables
are classified into three-conductor cables and four-conductor cables. If the
conductivity of the cable shield cannot meet the requirement, add a separate PE
cable, or use a four-conductor shielded cable, of which one phase conductor is PE
cable. The cable shield, which serves to suppress the emission and conduction
of the radio frequency interference, must be made of co-axial copper braids
with a weaving density larger than 90% to enhance shielding effectiveness and
conductivity performance. For the selection and grounding of shielded cables, see
"3 Installation and Wiring" on page 25.

2) The motor cables and PE shielded conductor (twisted) must be as short as possible
to reduce the electromagnetic radiation and external stray current and capacitive
current of the cable. For motor cables over 100 m, install an output filter or a dv/dt
reactor.

3) Itisrecommended to adopt shielded cables as control cables.

4) The motor cables must be laid away from other cables. The motor cables of several
drives can be laid in parallel.

5) Itis recommended that motor cables, power input cables, and control cables be
laid in different cable trays. The motor cables and other cables cannot be laid in
parallel for a long distance to prevent the electromagnetic interference caused by
rapid change of the drive output voltage.

6) If the control cable must run across the power cable, make sure the angle between
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them is close to 90 degrees. Other cables cannot run across the drive.

7) Power input and output cables and low-voltage signal cables such as control
cables of the drive should, if possible, be laid vertically rather than in parallel.

8) Cable trays must be in good connection and well-grounded. Aluminum cable trays
can be used to improve equal potential.

9) Thefilter, drive, and motor must be properly connected to systems (machines
or devices), with spraying protection applied at the installation part and the
conductive metal kept in full contact.

10) For detailed wiring requirements, see "3 Installation and Wiring" on page 25.

A.1.6 Solutions to Leakage Current

The drive outputs high-speed pulse voltage, generating high-frequency leakage current.
Each drive produces more than 100 mA leakage current. Therefore, the rated trip
current of the RCD must be larger than 100 mA. The drive outputs DC leakage current in
the protective conductor. In this case, a type B RCD (time-delayed) must be used.

Install an RCD for each drive in multi-drive applications.

1) Factors that influence the leakage current are listed as follows:

W Capacity of the drive

B Carrier frequency

B Type and length of motor cables

W EMIfilter

2) When the leakage current generated by the drive triggers the RCD to act, take the
following measures:

B Increase the rated trip current of the RCD.

B Replace the original RCD with a time-delay type B RCD with high-frequency
suppression function.

B Reduce the carrier frequency.

B Shorten the length of the output drive cables.

B Install a leakage current suppression device.

B Recommended RCD brands are Chint and Schneider.
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A.1.7 Solutions to Common EMC Interference Problems

The drive generates strong interference. Although EMC measures are taken, interference
may still exist due to improper wiring or grounding during use. When the drive interferes
with other devices, adopt the following solutions.

Table A-1 Solutions to common EMC interference problems

Interference

e Solution

Reduce the carrier frequency.

Shorten the drive cable length.

Wind the ferrite core around the input drive cables except the PE
cable.

For tripping at the moment of power-on, cut off the large capacitor
ELCB tripping to ground on the power input side by disconnecting the grounding
terminal of the external or built-in filter and disconnecting the
grounding terminal of Y capacitor to ground of the input ports.

For tripping during drive running or when the drive is enabled, take
leakage current suppression measures (install a leakage current filter,
install safety capacitor + wind ferrite core, or wind ferrite core).

* 600

2

Connect the motor housing to the PE terminal of the drive.
Connect the PE terminal of the drive to that of the mains power
supply.

Wind the power input cables with the ferrite core.

Add a capacitor or ferrite core to the interfered signal port.
Apply additional common-ground connection between devices.

Interference
generated
during running

Connect the motor housing to the PE terminal of the drive.

Connect the PE terminal of the drive to that of the mains power
supply.

Wind the power input cables with the ferrite core.

Add a terminating resistor between the communication cable source
and the load.

Add an auxiliary reference ground wire if the differential cable pair is
used for external communication.

Adopt shielded communication cables, and connect the cable shield
to the common ground of communication.

Adopt daisy chain wiring mode for multi-node communication, with
the branch length less than 30 cm.

Communication
interference

Enlarge the capacitance filter of low-speed DI terminals. The
recommended maximum value is 0.1 uF.

Enlarge the capacitance filter of Al terminals. The recommended
maximum value is 0.22 pF.

I/O interference

® & 6 6 O S0 G0 000 o
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A.2 UL Standard Compliance

The UL/cUL mark indicates that UL has performed product tests and evaluation, and
determined that their stringent standards for product safety have been met.

e(UL)us
LISTED

The ES510 has been tested in accordance with UL standard UL508C and complies with
UL standards. Abide by the following requirements to maintain compliance with UL
standards when integrating this drive into other machines and devices.

1) Mounting location
Mount the drive in a place with pollution degree 1 or 2 (UL standard).
2) Wiring of the main circuit terminals

To meet UL standards, use crimping terminals that fulfill UL standards to connect

the cables to the main circuit terminals. The recommended terminals are listed in
"Table 8-7 Selection of peripheral electrical devices for the ES510" on page 108. Use tools
recommended by manufactures to crimp the terminals. Insulate the crimping terminals
by using the heat-shrinkable sleeve with insulated cladding or UL certification. Use UL
certified insulated cables with vinyl resin coating. The continuous maximum allowable
temperature and maximum voltage of the cables are 75°C and 600 V respectively. Select
the insulated cables under the condition where the ambient temperature is 40°C.

The heat-shrinkable sleeve is installed as follows:

Bottom of the round copper tube of the cable lug

Q

5<A<10

A: overlap between the sleeve and the cable jacket (unit: mm)

Before ordering, contact the agent or sales representative of Inovance.
3) Fuseontheinputside

To meet UL standards, install a fuse recommended in "Table 8-7 Selection of peripheral
electrical devices for the ES510" on page 108 on the drive's input side.
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4) Low-voltage wiring of the control circuit terminals

Connect the low-voltage cables to the circuit cables of NEC division 1. Follow the
regulations on wiring in your country or region. For the control circuit terminals, use
class 2 (UL standard) power supply.

Table A-2 Power supply for the control circuit terminals

AO

Input/Output | Terminal Mark Power Supply Specification
Multi-functional | DI1,DI2,DI3, |Use theinternal LVLC power supply of the servo drive.
DI DI4,DI5,COM | If the external power supply is used, it must be of class 2.
Multi-functional | Al1, AI2, AI3, | Use the internal LVLC power supply of the servo drive.

Al GND If the external power supply is used, it must be of class 2.
Multi-functional DO1. COM Use the internal LVLC power supply of the servo drive.
DO ’ If the external power supply is used, it must be of class 2.
Multi-functional AO1,A02, GND Use the internal LVLC power supply of the servo drive.

If the external power supply is used, it must be of class 2.

5) Short circuit capacity

The ES510 has been short circuit tested using a power supply with a current below
100000 A and a voltage below 480 V.

During wiring, use the circuit breaker (MCCB) and the fuse on the input side used for
short circuit protection. Use a drive with a short circuit capacity not lower than that of

the power supply.

6) Overheating protection

The motor overheating protection is not tested during UL certification. Therefore,
contact the agent or sales representative of Inovance for details about this function.
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Appendix B Multi-Pump Mode of the Injection Molding
Machine

B.1 Parallel Pump Control Mode of the Servo Hydraulic Pump

The parallel pump control mode for the servo hydraulic pump includes multi-pump
convergent flow and multi-pump distributed flow.

Multi-pump convergent flow: One servo drive works as the main drive and other drives
connected in parallel work as slave drives. The host controller outputs a group of flow
and pressure analog signals.

4 Intheflow control state (the feedback pressure is smaller than the reference
pressure), the master drive and the slave drives run at the same speed.

4 Inthe pressure control state (the feedback pressure is greater than or equal to the
reference pressure), the slave drives automatically stop working and the main drive
controls the pumps.

Multi-pump distributed flow: Multiple servo drives may work in multi-pump convergent
flow mode or multi-pump distributed flow mode (independent oil pressure PID control
for each pump). The host controller outputs multiple groups of flow and pressure
analog signals.

1) Multi-pump convergent flow diagram
The following is a multi-pump convergent flow control diagram.

CAN bus
Pressure reference 1
i
Flow reference 1 .
———» Master drive Slave drive Slave drive

Pressure feedback 1|

Oilinlet

Pump Pump Pump
#1 #2 #3

Pressure sensor 1

;Oil outlet

Figure B-1 Multi-pump convergent flow diagram
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@ For detailed wiring and CAN communication wiring, see "1) Wiring (parallel
pump running)" on page 159. For the setting of parameters, see "2)
Parameter setting for slave pump response to master pump references" on

page 160.

o

NOTE

Set the same speed for motors through communication.
2) Multi-pump distributed flow diagram

The following is a multi-pump distributed flow control diagram.

CAN bus
Pressure Pressure Pressure
reference 1 reference 2 reference 3
Flow Flow Flow
referg»ence L Master drive referg»ence 2 Slave drive referg»ence 3 Slave drive
Pressure Pressure Pressure
feedback 1 feedback 2 feedback 3
— —» —»
Oilinlet
Pump Pump
#2 #3

Pressure sensor 3

Pressure sensor 1 Pressure sensor 2
ufy INWS o
© U @

®

IOiloutletl vOiloutlet2 Oil outlet 3

Figure B-2 Multi-pump distributed flow diagram

@ For detailed wiring and CAN communication wiring, see "1) Wiring (parallel
pump running)" on page 159. For the setting of parameters, see "2)
Parameter setting for slave pump response to master pump references" on

page 160.

N

NOTE

Set the same speed for motors through communication.

Control the convergent/distributed flow of pumps 2 and 3 by powering on and off the
solenoid valves (D ,@,® ,and @).

In convergent flow control, the pressure and flow references and pressure feedback
signal received by slave drives are invalid.
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In distributed flow control, CAN communication references received by slave drives are
invalid.

B.2 Multi-Pump Control Modes

Parameter No. Parameter Name Setting Range
A2-03 Multi-pump mode selection | 0: Multi-pump mode 1 (broadcasting mode)
in CAN communication 1: Multi-pump mode 2 (multi-master mode)

The ES510 supports both multi-pump mode 1 and multi-pump mode 2.
Multi-pump mode 1
Multi-pump mode 1 is the broadcasting mode applicable to simple multi-pump control.

The drive cannot control the slave pump when the slave pump switches to the master
pump.
Enable the multi-pump mode using the 50# DI terminal.

If you disconnect the 50# DI terminal of the slave pump, the slave pump mode will
switch to the master pump mode.

Multi-pump mode 2

Multi-pump mode 2 is the multi-master mode. To meet the requirements of more
complex multi-pump convergent flow and multi-pump distributed flow modes, a
maximum of four multi-pump distributed flow control combinations is supported.

The detailed wiring and application of multi-pump mode 1 and multi-pump mode 2 are
described as follows.

1) Wiring (parallel pump running)
Multi-pump convergent flow

See Figure B-19 and Figure B-20 for detailed wiring. In this mode, connect the slave pump
alarm output signal (set F5-02 to 25) to the host controller for alarm display.

High pressure occurs without cause on the oil circuit of the slave pump in the
pressure control state when the leakage of the check valve is large while the
internal leakage of the slave pump is small. To relieve the high pressure of the
oil circuit, take the following measures:
> @ Reduce the discharge of the slave pump to a reasonable range.
Q @ Decrease the upper torque limit of the slave drive to a reasonable range.
NOTE @ Set the speed response curve of the slave drive according to the maximum
leakage speed of the master pump, ensuring that the slave drive
implements automatic pressure relief in low-speed pressure holding state.
For detailed parameter setting, see "2) Parameter setting for slave pump
response to master pump references" on page 160.
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Multi-pump distributed flow

See Figure B-21 and Figure B-22 for detailed wiring. Connect the slave alarm output
signal (set F5-02 to 25) to the host controller for alarm display. In this control mode, the
slave drive receives the pressure feedback 2 from the pressure sensor installed in the oil
circuit of the slave pump. Therefore, the high pressure without cause will never occur in
the oil circuit of the slave pump in the pressure control state.

B Communication connection: connect the CAN bus of all pumps together, as shown

in the following figure.

Master drive Slave drive 1 Slave drive 2
CANL CANL CANL
CANH CGND CANH CGND CANH CGND

Figure B-3 CAN bus connection diagram
Note: Use STPs for the CAN bus connection. Connect the CANH and CANL terminals on
the control board of all drives together, and connect all CGND terminals together using
the shield. The CAN communication terminating resistor of the front drive and the end
drive at the CAN bus must be connected using jumper J4.

2) Parameter setting for slave pump response to master pump references

Parameter No. Parameter Name Default Description
A3-32 Mm, slave pump speed reference 0.0%
input
A3-33 Corresponding value of min. slave 0.0%
pump speed reference input
A3-34 Middle po!nt of slave pump speed 0.0% . .
reference input Drive setting for the
i i i slave pum
A3-35 Corresponding value of mlddle.pomt 0.0% pump
of slave pump speed reference input
A3-36 Max. slave pump speed reference 100.0%
input
A3-37 Corresponding value of max. slave 100.0%
pump speed reference input

By setting parameters A3-32 to A3-37 to proper values, the slave pump can implement
automatic pressure relief when the master pump is in the low-speed pressure holding
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state, avoiding the occurrence of high-pressure holding of the slave pump and ensuring
the system's flow linearity.

Example:

Condition 1: The maximum pressure holding speed of the master pump is 50 rpm, and
the maximum speed of the master pump and the slave pump are both 2000 rpm.

Condition 2: During pressure holding, the master pump works and the slave pump
stops.

Condition 3: To ensure the flow linearity, the slave pump runs at the same speed as the
master pump when the speed of the master pump exceeds 100 rpm.

It means that when the master pump speed is less than 50 rpm, the slave pump does
not work. When the master pump speed is greater than 100 rpm, the master pump and
the slave pump run at the same speed. The speed reference of the master pump is 0%
to 100%. The three-point curve showing the slave pump response to the master pump
speed reference is as follows:

(A3-32, A3-33) = (Slave pump input reference: 50 rpm, slave response reference: 0 rpm) =
(2.5%, 0.0%)

(A3-34, A3-35) = (Slave pump input reference: 100 rpm, slave response reference: 100
rpm) = (5.0%, 5.0%)

(A3-36, A3-37) = (Slave pump input reference: 2000 rpm, slave response reference: 2000
rpm) = (100%, 100%)

Slave pump response to the
master pump speed

100.0% F—————————————————

5.0% — i
! I

0.0%p.5% 5.0% 100.0%

Master pump speed received
by the slave pump

Figure B-4 Slave pump response to THE master pump speed reference

o
Q @ The two multi-pump modes have identical settings for the slave pump

response to the master pump speed reference.
NOTE
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B.3 Parameter Settings of the Master Drive
B Multi-pump mode 1 (A2-03 = 0)

The parameter setting is simple. Enable the 50# DI terminal of all servo drives.

Parameter No. Parameter Name Value Description
A2-01 CAN communication address 1
A2-03 Multi-pump mode 1 0
F4-** Multi-pump control enabling 50 | Short DI5 to COM directly.
Output selection of the relay (T/A2-T/
F5-02 C2) on the control board 25 | Slave alarm output (NO)

B Multi-pump mode 2 (A2-03 = 1)

The 1# servo drive must be the master pump. A maximum of four combined distributed
flow control can be implemented. The related parameter settings are as follows:

Parameter No. Parameter Name Value Description
. Slave pump address selection In multi-pump distributed flow
F4- ; : 53
input terminal 1 control, the two parameters
. are used to set the slave pumps
F4** Slave pump address selection 54 | tobe controlled by the master
input terminal 2 pump for convergent flow.
Output selection of the relay
F5-02 (T/A2-T/C2) on the control 25 Slave alarm output (NO)
board
A2-01 CAN communication address 1
A2-03 Multi-pump mode 2 1
A2-04 CAN slave address 1 0 Working with the 53# and
A2-05 CAN slave address 2 0 54# input terminals, these
parameters are used to
A2-06 CAN slave address 3 0 implement the four combined
A2-07 CAN slave address 4 0 convergent/distributed flow
control.
B Slave pump address Dl input selection
54# DI Terminal Input 53# DI Terminal Input Selection of CAN Slave Address
0 0 A2-04: CAN slave address 1
0 1 A2-05: CAN slave address 2
1 0 A2-06: CAN slave address 3
1 1 A2-07: CAN slave address 4
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B Salve pump address setting

The LED display of the slave pump address setting is as follows:

8 76 5 4 32 1
S e S S
15 14 13 12 11 10 9
(@) O (@) (@) (@)

Figure B-5 Initial display of the slave pump address setting
4 The numbers indicate the station number of the slave pump address.

4 |Ifthe LED corresponding to a number is ON, it indicates that the slave pump with
that station number is controlled.

4 The ES510 supports the setting of a maximum of 15 slave pump addresses.

For example, the 1# pump is the master pump, and the slave pump addresses set in A2-
04 (CAN slave address 1) are shown in the following figure. It indicates that the 1# pump
serves as the master pump and works with slave pumps 2#, 3# and 4# in convergent
flow mode.

8 76 5 4 32 1
D> SE S S S
15 14 13 12 11 10 9
O o o O O

Figure B-6 Slave address setting
The key operations to set the slave pump address are as follows:

Set the address of pumps 1# to 8# by using @ and e

Set the address of pumps 94# to 15# by using @ and e
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B.4 Parameter Setting of the Slave Drive

B Multi-pump mode 1 (A2-03 = 0)

The following table lists the parameter setting of the slave drive. Set the other
parameters according to the general method used for the servo hydraulic pump.

Parameter No. Parameter Name Value Description
A2-01 CAN communication address |  >1 |Slave drive
F4-** Multi-pump control enabling 50 The slave pump may switch to the
master pump.

If the slave pump needs to switch to the master pump, disconnect the 50# DI terminal of
the slave pump.

B Multi-pump mode 2 (A2-03 = 1)

The following table lists the parameter setting of the slave drive. Set the other
parameters according to the general method used for the servo hydraulic pump.

Par?\geter Parameter Name Value Description
A2-01 CAN communication -1 Slave drive
address
4 Slave pump address 53 When the slave pump is used as the
selection input terminal 1 master pump, it need to be triggered
by the terminal. For the slave pump
Slave pump address address setting, see "B.3 Parameter
F4- selection input terminal 2 54 | settings of the Master Drive" on page
162.

B.5 Applications of the Multi-Pump Convergent/Distributed Flow

B Multi-pump mode 1 (A2-03 = 0)

For example, the hydraulic pump system of the injection molding machine consists
of three pumps with their addresses set as 1#, 2# and 3#. In the multi-pump mode
1, a slave pump cannot control the other slave pumps. Therefore, there are two
combinations as follows:

1) Combination 1: 3-pump convergent flow

2) Combination 2: distributed flow of (2 + 1) pumps, with the 2# slave pump controlled
by the 1# master pump and the 3# slave pump switching to the master pump.
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The following section describes the wiring of the two combinations.

1) Combination 1: 3-pump convergent flow

Figure B-7 Wiring of 3-pump convergent flow

Wiring description:

Because the 1# pump is always the master pump and the 2# pump is always the slave
pump, short the 50# DI terminal directly.

The 3# pump switches to the master pump in combination 2, which requires an external
switchover signal. When the host controller sends a closing signal, the 50# DI terminal
of the 3# slave pump becomes off to enter the multi-pump convergent flow state.
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2) Combination 2: distributed flow of (2 + 1) pumps, with the 2# slave pump controlled
by the 1# master pump and the 3# pump switching to the master pump.

®

0,

s

Figure B-8 Distributed flow of (2 + 1) pumps

The 1# master pump controls the 2# slave pump, and the 3# pump can switch from the
slave pump to the master pump by disconnecting the 50# DI terminal. The same rule
applies to other pumps.

B Multi-pump mode 2 (A2-03 = 1)

For example, the hydraulic pump system of the injection molding machine consists of
four pumps with their addresses set as 1#, 2#, 3#, and 4#. There are three combinations
as follows:

1) Combination 1: 4-pump convergent flow

2) Combination 2: distributed flow of (2 + 2) pumps, with the 2# slave pump controlled
by the 1# master pump and the 4# slave pump controlled by the 3# master pump.

3) Combination 3: distributed flow of (3 + 1) pumps, with the 2# and 3# slave pumps
controlled by the 1# master pump and the 4# slave pump switching to the master
pump.
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The following section describes the wiring and parameter setting of the above three
combinations.

The CAN communication address (A2-01) of the four pumps are set as 1#, 2#, 3#, and
4#, respectively. Set the address of the pump used as the master pump in the three
combinations to 1#.

1) Combination 1: 4-pump convergent flow

Figure B-9 Wiring of 4-pump convergent flow

4 Wiring description: The convergent flow control requires very simple wiring. You just
need to connect all CAN buses and running enabling DI terminals.

4 Parameter setting: The 1# pump is the master pump, and the 2#, 3# and 4# pumps
are slave pumps. Set the slave pump addresses in A2-04 (CAN slave address 1) as
follows:

8 76 5 4 32 1
D> SS> S > SS> SR>
15 14 13 12 11 10 9
O O O O O

Figure B-10 Slave pump address setting

2) Combination 2: distributed flow of (2 + 2) pumps, with the 2# slave pump controlled
by the 1# master pump and the 4# slave pump controlled by the 3# master pump.
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Figure B-11 Wiring of distributed flow of (2 +2) pumps

4 Wiring description

The host controller that provides the distributed flow signal is connected to the 53# DI
terminal of the drive driving the master pump. Using the 53# DI signal, the master pump
identifies the slave pump address, and the slave pump switches to the master pump
and identifies the slave pump address.

4 Parameter setting

In this combination, the 1# pump and 3# pump are both used as the master pump. The
slave pump changes and the address of the slave pumps need to be set again. The 2#
pump works as the slave pump controlled by the 1# master pump. Set the slave pump
address in A2-05 (CAN slave address 2) as follows:

8 76 5 4 32 1
D> SO SE> S >
15 14 13 12 11 10 9
O o O o O

Figure B-12 Setting of the slave pump address in A2-05 (CAN slave address 2)

The 4# pump works as the slave pump controlled by the 3# master pump. Set the slave
pump address in A2-05 (CAN slave address 2) as follows:

-168 -



Appendix B Multi-Pump Mode of the Injection Molding Machine

8 76 5 4 32 1
S &> S SR>
15 14 13 12 11 10 9
7 X O @) (@] (@) C

Figure B-13 Setting of the slave pump address in A2-05 (CAN slave address 2)

3) Combination 3: distributed flow of (3 + 1) pumps, with the 2# and 3# slave pumps
controlled by the 1# master pump and the 4# pump switching to the master pump.

T

|
I

\

Figure B-14 Distributed flow of (3 + 1) pumps
4 Wiring description
The host controller that provides the distributed flow signal is connected to the 54#
DI terminal of the drive driving the master pump. Using the 54# DI signal, the master
pump identifies the slave pump address, and the slave pump switches to the master
pump and identifies the slave pump address. The 53# DI terminal in combination 2 is
disconnected.

4 Parameter setting

In this combination, the 1# pump and 4# pump are both used as the master pump. The

slave pump changes and the address of the slave pumps need to be set again. The slave
pumps controlled by the 1# master pump are the 2# and 3# pumps. Set the slave pump

address in A2-06 (CAN slave address 3) as follows:
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8 76 5 4 32 1
SO S > S > S > So—
15 14 1312 11 10 9
7 O O O O C

Figure B-15 Setting of the slave pump address in A2-06 (CAN slave address 3)

After the 44# slave pump switches to the master pump, no slave pump is controlled by it.
Therefore, you need not to set A2-06 (CAN slave address 3).

8 76 5 4 32 1
S SE> SO SE> SO
15 14 1312 11 10 9
(@] (@] O (@] O

Figure B-16 Setting of the slave pump address in A2-06 (CAN slave address 3)

B.6 Fault Alarms

The following figures describe the faults specific to the multi-pump control.

Slave fault
E'_;i‘: :.”,G E41.00
l'-u Slave station number

Yes
Check whether the slave has a fault. IEliminate the slave fault. |
i No
- Yes [~ —
Check whether the CAN communication Eliminate the wiring error. |
wiring is incorrect. |
| No )
¥ |

¥es [ atault occurs on the terminal
! Check whether the servo drive becomes normal board
| after replacing the terminal board. oard . |

Figure B-17 Slave pump fault alarm (E47.00)

Repetitive station number
€4800

ELI B U U Slave station number

¢ Yes o -
Check whether a fault occurs on more Eliminate the repetitive
than one drive. station number fault.

lNo

Yes
Check whether the CAN communication Eliminate the wiring error.
Seek technical support. wiring is incorrect.
. [ No
v

Yes | Afault occurs on the
terminal board .

Check whether the servo drive becomes nml\
after replacing the terminal board.

Figure B-18 CAN address conflict (E48.00)
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Wiring of the main circuit and control terminals:

D>

Filter Ferrite core|

Filter Ferrite core - . T
L1 MCCB  MC (wind 1 coil) (wind 1 coil)|  (Wiring of the braking circuit) Fen::ore (wind 1 coil)
R
L2 P
ooooOooOo L3 Sl d :
Sy ave drive
oo e S— P e pe— <‘,:l
om O @ PE <5
ooooooo D D
0o oo oo
00 oo gg
HH BH 838
= PG card PG card
@ (MD38PG4) (MD38PG4)
op op
Host controller 20 2
Hydraulic pump enabled o oi1
PID selection terminal 1 DI2 DI2
013 | 013 i {oind2 cos nhe some directon)
Foultreset o Lt s L ensmpenn <"
D5 CAN cdmmurjication enabled 1—~6 DIS CAN communication enabled PTCN-L Thermistor (PTCXXX)
<o com &
it core Ferite core
g
Pressure reference: 0-10V !“i AL Pressure sensorsignal)  AI3 - -
Flow reference: 0-10V A2 GND A2
1] rercore ™7 e core fwind 2 cols n the same direction]
GND @O F GND {vind 2 cos i the same direction) GND
Y0 J _{} _{}
A01 01 P .
A02 02
GND GND @)
/ \
/AL AL
N
T/B1 TBL
i (Relay 1: Fault output) L i \\
T/C1 T .
S DLy 1
T/A2 T/A2 ~
1/c, ] [Relay 2:Slave alarm output) T2 ‘ ‘
T T
i | i T/A3
(Relay 3: Pressure CNRL t‘ CNRL
)ﬂ%\j ontrol tatus output) fnerfaceforexternal oS3, ntetace for external
Joperating panel loperating panel
CANL cANL
CANH )\ CGND 485B 485A CANH CGND 4858 485A

Figure B-19 Wiring diagram for multi-pump convergent flow in multi-pump mode 1

<
IQ € In multi-pump mode 1, the 50# DI terminal of slave and master pumps must be ON to enable the multi-pump convergent flow control.
NOTE
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Wiring of the main circuit and control terminals:

L MCCB MC

Filter

Ferrite core
(wind 1 coil)
fa NS

0

(Wiring of the braking circuit)

Master drive

car
(MD38PG4)

RO
2~ (]
OoO00000 13 5
= 0 B TO
008 75 0
9B o g5 PE
ooooooo &3]
[ Y e |
oo og od
oo o0 oo
00 0o ao
© [ ‘?}
Host controller

Ferrite core (wind 1 coil

op
+28v

PID selection terminal 1

[ (otor overheat

signal)

protection terminal) prc..1

Relay 1: Fault output)

(Relay 2: Slave alarm output)

(Relay 3: Pressure CNRL
[control status output)
operating pan

CANL

o} con

4858 assn

Interface for external
!

—

(Wiring of the braking circuit)

Slave drive

car
(MD38PG4)

‘ PTC-P-1
[ ——

PTC-N-1

=]

AL
canH ,L canp

CNRL
Interface for external
operating panel

4858 ag5n

Figure B-20 Wiring diagram for multi-pump convergent flow in multi-pump mode 2

:ﬁ
%:

o . : "
Q 4 In multi-pump mode 2, connect the CAN bus correctly and set the correct address for the slave pump responding to the flow reference from the master pump. For detailed parameter setting, see "B.3

Parameter Settings of the Master Drive" on page 162.

NOTE
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Wiring of the main circuit and control terminals:

[nn ]
ooo 5 O
oog B, o
oog BgF o
ooo o

Ferrite core
(wind 1 coil)

ooooooo

0oog
0ooog
0Ooog
0Ooog

0Ooog
© 0Ooog

-

(Wiring of the braking circuit)

Master drive

®=s<c

Ferrite core (wind 1 coil)
e

1

i

PG card
(MD38PGA)

Host controller

Hydrauli bled

Ferrite core
(wind 1 coil)

424V

PID selection terminal 1

Fault reset

=

(Motor overheat PTCP-1
protection terminal)

pis CAN conmunicgftion enabled TCN-1

Ferite core

Feritecore

Pressure reference 1: 0-10V

Flow reference 1: 0-10V

GND
Pressure reference 2: 0-10V (8

Flow reference 2: 0-10V

(Pressure sensorsignal)  AI3

GND (o

(Relay 1: Fault output)

(Relay 2: Slave alarm output)

(Multi-pump distributed flow
control signal) (o

CNRL

Interface for external
operating panel

&
Q @ Disconnect the 50# DI terminal of the slave drive by using the identifiable divergent flow signal sent by the host controller. The drive then receives the pressure reference 2, flow reference 2, and pressure
feedback 2 from the host controller and enters the oil pressure PID control state.

NOTE

[¢
CANH | CGND 4858 485A

Ferrite corefwind 2 coils i

AlL

Ferrite core (wind 1 coil)

>—0>—0

(Wiring of the braking circuit)
u
. v
Slave drive w
&)

PG card
(MD38PG4)

~ (Motoroverheat PTG

rotecton erminal
” ! PTCN-1

CAN communifation enabled

Ferite core wind 2 coifs inthe same directionjg

Thermistor (PTCXXX)

e difection

[l

{ni >
SENSOR
\ JOUTPUT .
GND

wind 2.colls i the same direction)

CNRL
Interface for externall
operating panel

CANH | CGND 4858 485A

Figure B-21 Wiring diagram for multi-pump distributed flow in multi-pump mode 1
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Wiring of the main circuit and control terminals:

- - Ferrite core| -
i Ferrite core N o Filter n - T
4 MCCB MC Filter 1wind coil) (Wiring of the braking circuit) | " MCCB MC (wind 1 coil) (Wiring of the braking circuit) J
X —OR —_—— ¥—OR i
2~ b ] L2~
S 5 .
OCororm 3 hoe Master drive 13 A Slave drive
<= < e oL Y T e || = <
[©] ©]
PG card
(MD38PG4)
o or
Host controller v o
Hydraul o D1
1 on
selectontegmina 1 | | selection terminal1 |
Fault reset ol L:>(Mummvcmun o ﬂ:(>wu:mtevcr.m¢ , PTCP-L
protection terminal) o emistor (TG00 prtectonterminal)
o5 o5
(]
on
A" o (Pressure sensorsignal) A ] OUTPUT% SENSOR <
i { Jl im, D! GND
v
—~ 4 3 4
a0z
JO\
/ \
A a1
e 8L
X oy ey
e e
o (Reay 2 Stveaamntput - e
T T
- @ e ] ] s
Mult-pum distributed flow — —aa——
— operating panel
oL cAnL
CANH 4 COND 4858 agsh a4 conp 4858 4g5h

N
| ] Jooumoosmo = ()
‘

Figure B-22 Wiring diagram for multi-pump distributed flow in multi-pump mode 2

> @ Connecttheslave pump alarm output signal (set F5-02 to 25) to the host controller for alarm display.
4 In this control mode, the slave drive independently receives the pressure feedback 2 from the pressure sensor installed in the oil circuit of the slave pump. Therefore, high pressure without cause will never
NOTE occur in the oil circuit of the slave pump in the pressure control state.
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Appendix C Parameter Table

If FP-00 (User password) is set to a non-zero value, the password protection is enabled.
The parameter menu is accessible in parameter mode and user-modified mode only
after the correct password is entered. To disable the password protection, set FP-00 (User
password) to 0.

The user password is only used for locking the operating panel. If the password
protection is enabled, you must enter the correct password to read or write parameters
using the operating panel. However, you need to enter the password again to get
access if you want to operate the operating panel one hour later. Reading and writing of
parameters (except parameters in group FP) are allowed without the password during
communication.

Groups F and A include basic function parameters, and group U includes the monitoring

function parameters. The symbols in the following parameter table are described as

follows:

Y¢ : The parameter can be modified when the drive is in stop or running state;

% : The parameter cannot be modified when the drive is in running state;

@ : The parameter value is the actual measured value and cannot be modified;

*: The parameter is a factory parameter and can be set only by the manufacturer.

C.1 Basic Parameters

Param. No.| Parameter Name Setting Range Min. Unit | Default |Property
Group AQ: Flux-Weakening Control Parameters
Flux-weakening . )
A0-00 |control mode for 0: Direct cqmpupng 1 1 *
1: Automatic adjustment
synchronous motor
no-o1 |Fueweakening o go 1 5 %
current coefficient
Flux-weakening
A0-02 |depth for 0% to 50% 1% 5% pAe
synchronous motor
no-03 |Max-forcegainof |nq . 3000, 1% 100% e
synchronous motor
Excitation
A0-04 |current gain of 40% to 200% 1% 100% w
synchronous motor
Group Al: PG Card Parameters
0: Resolver PG card
A1-00 |Type of PG card 1: 23-bit PG card 1 1 *
2: Standard ABZ encoder
ALz |Encoder 0.0°t0359.9° 0.1° 0.0 %
installation angle
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Param. No.| Parameter Name Setting Range Min. Unit | Default |Property
0: Same as the reference direction
A1-03 Speeq feedback 1: In reverse to the reference 1 — *
direction L
direction
Number of pole Model
AL-04 pairs of the resolver 1-50 ! dependent *
Detection time of
aLos thePGaardcable o 550 45000505 0.001s | 0020s |
disconnection
protection
A1-06 |Encoder PPR 3-65535 1 1024 *
23-bit
encoder cable 0: Disabled
ALOT | icconnection 1: Enabled ! 1 *
detection
Quantity of encoder
A1-08 |interference 0-60000 1 0 Yo
detection
"Auto-tuning free" |0: Disabled
A1-09 function 1: Enabled 1 0 *
Group A2: CAN Communication Parameters
0:20K
1:50K
2:125K
A2-00 |Baud rate 3250 K 1 4 pAe
4:500 K
51M
CAN
A2-01 |communication 1-64 1 1 bie
address
Communication
ne0y (Rl 0.15 to 600.05 0.1s 0.3s %
disconnection
detection time
Multi-pump mode | .
A2-03 |selectionin CAN 0: Broa.dcastmg mode 1 0 Yo
. 1: Multi-master mode
communication
204 |CANSlavepump g cocag 1 0 %
address 1
n2-05 |CANSlavepump o goqag 1 0 ¥
address 2
206 |CANSIVEPUMP o Gocag 1 0 e
address 3
p2-o7 |CANslavepump g copas 1 0 e
address 4
. 0: Reserved
p2-0g |CANprotocolin | tenonen 1 0 *
speed mode
2: Reserved
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Param. No.| Parameter Name Setting Range Min. Unit | Default |Property
CANopen expert  |0: Disabled
A0 ode 1: Enabled ! 0 *
PDO disabling time
A2-11 in CANopen mode 0-65535 1 0 *
p2-1p | CANopenevent 4 goeag 1ms 2ms *
triggering time
Group A3: Basic Oil Pressure Parameters
0: Non-oil pressure control mode
1: QOil pressure control mode 1
(CAN channel setting)
2: Oil pressure control mode 2
(Analog channel setting)
QOil pressure control|3: EST mode 1
A300 1 ode 4: EST mode 2 ! 0 ol
5:EST mode 3
6: CANopen mode (See appendix
E for details about CANopen
communication protocol)
7: Reserved
A3-01 |Max. motor speed |1-30000 rpm lrpm | 2000 rpm *
A3-02 |System pressure  |0.0 kg/cm” to A3-03 O.Clnl:zg/ 171‘;?1!%/ PAe
A3-03  |Max. oil pressure  |A3-02 to 500.0 kg/cm® 0.1 kg;/ 250.0 !(g/
cm cm
Rising time of
A3-04 |1st group of oil 0.000s to 2.000s 0.001s 0.125s PAe
pressure references
a30s |isteroupofoll - g4 gn00 0.1 210.0 e
pressure control K,
a0 |isteroupofall g 601516 10,0008 0.001s | 0.040s |
pressure control T;
p3-07 | Lsteroupofoil g 05000 1.000s 0.001s | 0.000s Y
pressure control Ty
A3-08 zﬂpa;(;e"erse MOt 14 09% to 100.0% 0.1% | 10.0% e
A3-09 |Base flow 0.0% to 50.0% 0.1% 0.5% PAe
A3-10 |Base pressure 0.0-50.0 kg/cm? O.Clnl:;g/ 0.5 kg/cm’ PAg
311 |2ndgroupofall o6 6400 01 2100 Sﬁ?
pressure control K,
p3-12 | 2nderoupofoil y 050 10.000s 0.001s | 0.040s Y
pressure control T,
a3-13 | 2nderoupofoil g 650040 1.000s 0.001s | 0.000s Y
pressure control Ty
a4 rdgroupofoll o4 g5 0.1 210.0 %

pressure control K,
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Param. No.

Parameter Name

Setting Range

Min. Unit

Default

Property

A3-15

3rd group of oil
pressure control T,

0.001s to 10.000s

0.001s

0.100s

A3-16

3rd group of oil
pressure control Ty

0.000s to 1.000s

0.001s

0.000s

A3-17

4th group of oil
pressure control K,

0.0-800.0

0.1

210.0

e

A3-18

4th group of oil
pressure control T,

0.001s to 10.000s

0.001s

0.100s

X

A3-19

4th group of oil
pressure control Ty

0.000s to 1.000s

0.001s

0.000s

X

A3-20

Analog channel
zero drift auto-
tuning

0: Disabled
1: Enabled

*

A3-21

Pressure
sensor cable
disconnection
detection time

0.001s to 60.000s

0.001s

0.500s

A3-22

Max. motor speed
outputin pressure
control state

0.0% to 100.0%

0.1%

10.0%

A3-23

Min. oil pressure
outputin pressure
control state

0.0% to 100.0%

0.1%

60.0%

A3-24

Output delay time
in pressure control
state

0.001s to 10.000s

0.001s

0.100s

A3-25

Rising S-curve filter
time of 1st group
of oil pressure
references

0.001s to 1.000s

0.001s

0.030s

A3-26

Falling S-curve
filter time of

1st group of oil
pressure references

0.001s to 1.000s

0.001s

0.030s

A3-27

Overshoot
suppression
detection level of
1st group of oil
pressure

0-2000

80

A3-28

Overshoot
suppression
coefficient of
1st group of oil
pressure

0-3.000

0.001

0.200

A3-29

Oil pressure loop
gain coefficient

0.20-5.00

0.01

1.00
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Param. No.

Parameter Name

Setting Range

Min. Unit

Default

Property

A3-30

Upper torque limit
from pressure
mode switching to
speed mode

50.0% to 250.0%

0.1%

160.0%

¥

A3-31

Delay time of
1st group of oil
pressure reference

0.000s to 0.500s

0.001s

0.000s

A3-32

Min. slave pump
speed reference
input

0.0% to A3-34

0.1%

0.0%

A3-33

Corresponding
value of min.
slave pump speed
reference input

-100.0% to +100.0%

0.1%

0.0%

A3-34

Middle point of
slave pump speed
reference input

A3-32to A3-36

0.1%

0.0%

A3-35

Corresponding
value of middle
point of slave pump
speed reference
input

-100.0% to +100.0%

0.1%

0.0%

A3-36

Max. slave pump
speed reference
input

A3-34t0 100.0%

0.1%

100.0%

A3-37

Corresponding
value of max.
slave pump speed
reference input

-100.0% to +100.0%

0.1%

100.0%

A3-38

Whether enable the
slave pump speed
be consistent with
the master pump in
multi-pump mode

0: Disabled
1: Enabled

A3-39

Pressure holding
gain in multi-pump
confluence mode

20-800

100

A3-40

Pressure deviation
of jitter elimination
by decreasing PI

in multi-pump
injection state

0.0-50.0 kg

0.1kg

5.0kg

A3-41

Lower limit of flow
jitter elimination
by decreasing PI
in multi-pump
injection state

0-30000 rpm

lrpm

Orpm
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Param. No.

Parameter Name

Setting Range

Min. Unit

Default

Property

A3-42

Detection time
of flow jitter
elimination by
decreasing PI
in multi-pump
injection state

0.200s to 2.000s

0.001s

0.400s

A3-43

Pressure deviation
when the slave
pump does not run
in multi-pump CAN
communication
mode

0-50.0 kg

0.1kg

5.0kg

A3-44

Lower flow limit
when the slave
pump does not run
in multi-pump CAN
communication
mode

-100.0% to +100.0%

0.1%

0.0%

A3-45

Stop judging delay
in the case of no
speed reference
from the slave

pump

0.100s to 5.000s

0.001s

1.000s

A3-46

Deceleration time
before stop when
the slave pump
receives no speed
reference

0.001s to 5.000s

0.001s

0.200s

A3-47

Pressure relief
delay when the
valve is opening

0.001s to 5.000s

0.001s

0.100s

A3-48

Pressure relief
delay when the
valve is closing

0.001s to 5.000s

0.001s

0.100s

A3-49

Lower pressure
deviation limit
during pressure
relief when the
valve is opening

0.0 to A3-02

0.1kg

0.0kg

A3-50

Lower pressure
setting limit during
pressure relief
when the valve is
opening

0.0 to A3-02

0.1kg

0.0kg

A3-51

Lower current limit
of pressure sensor
fault detection

20% to 300%

1%

100%




Appendix C Parameter Table

Param. No.| Parameter Name Setting Range Min. Unit | Default |Property
Upper speed limit
A3-52  |of pressure sensor |20% to 100% 1% 50.0% PAg
fault detection
Falling time of
A3-53  |2nd group of high- {0.000s to 5.000s 0.001s 0.100s <
speed flow
Judging value of
A3-54  |2nd group of high- |0 to 100.0% 0.1% 100.0% PAe
speed flow
Pressure deviation
A3-55 ‘rje‘:lr;?%v e 0.0kg/em’ to A3-02 O'Clnljzg/ 0.0kg/em? | %
valve is closing
Upper torque limit
A3-56  |in zero torque 0.0% to 250.0% 0.1% 0.00% PAg
mode
Upper limit of
A3-57  |PrESSUreSEnSOr x3 586 11.000v 0.001V | 10000V | ¥
fault detection
(E65.00)
Lower limit of
A3-58  |PrESSUTE SESOT g 500 v to A3-57 0.001V | 0V %
fault detection
(E65.00)
Pressure sensor
A3-59 |fault detection time|0.000s to 60.000s 0.001s 0.000s PAe
(E65.00)
0: 0-10 V output (4-20 mA, jumper
is required)
Pressure sensor 1: 1-5V output
A3-60 signal output mode|2: 1-6 V output ! 0 Il
3:1-10 V output
4:0.25-10.25V output
Update cycle of
A3-61 |multi-masterpump) o o, o 1ms 10 ms e
reference in EST
mode 3
High-voltage/ 0: High-voltage/Low-voltage PI
Low-voltage parameter switchover disabled
A3-63 Pl parameter 1: High-voltage/Low-voltage PI 1 0 el
switchover parameter switchover enabled
A364 |LstEroupOflow- g4 gng g 0.1 210.0 e
voltage control K,
A3-65 |LStErOUPOflow- o551 10 000 0.001 | 0500
voltage control T,
A3-g | Lsteroupofhigh- o4 g9 0.1 260.0 %
voltage control K,
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Param. No.

Parameter Name

Setting Range

Min. Unit

Default

Property

A3-67

1st group of high-
voltage control T;

0.001-10.000

0.001

0.020

Y

A3-68

Lower-voltage
threshold

0.0 to A3-69

0.1 bar

50.0 bar

¥

A3-69

High-voltage
threshold

A3-69 to A3-02

0.1 bar

100.0 bar

A3-70

Lower-voltage
threshold at stop of
the salve pump

A3-71to A3-02

0.1 bar

0.0 bar

A3-71

Allowable range

of oil pressure
threshold at stop of
the salve pump

0to A3-70

0.1 bar

0.0 bar

A3-72

Delay of switchover
from DI52 function
to DI57 function

0.000s to 0.500s

0.001s

0.000s

A3-73

Automatic exit time
of DI52 function

0.000s to 0.500s

0.001s

0.000s

Group A4: Optimized Oil Pressure Parameters

A4-00

Display current
filter time

0.000s to 5.000s

0.001s

0.005s

A4-01

Motor speed
display filter time

0.000s to 5.000s

0.001s

0.010s

A4-02

Falling time of
1st group of oil
pressure references

0.001s to 2.000s

0.001s

0.020s

A4-03

Rising time of
1st group of flow
references

0s to 5.000s

0.001s

0.080s

A4-04

Falling time of
1st group of flow
references

0s to 5.000s

0.001s

0.080s

A4-05

Reserved

Reserved

A4-06

Flow leakage
compensation

0.0% to 50.0%

0.1%

0.0%

A4-08

Min. reverse relief
pressure

0.0 kg/cm” to A3-02

0.1kg/
cm?

0.0 kg/cm?

A4-09

Long-time running
protection time for
reverse pressure
relief

0.0s to 500.0s

0.1s

0.000s

A4-10

Rising S-curve filter
time of 2nd group
of oil pressure
references

0.001s to 1.000s

0.001s

0.030s
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Param. No.

Parameter Name

Setting Range

Min. Unit

Default

Property

A4-11

Falling S-curve
filter time of

2nd group of oil
pressure reference

0.001s to 1.000s

0.001s

0.030s

hAs

A4-12

Rising time of
2nd group of flow
references

0.001s to 5.000s

0.001s

0.080s

A4-13

Falling time of
2nd group of flow
references

0.001s to 5.000s

0.001s

0.080s

A4-14

Rising time of
2nd group of
oil pressure
references

0.001s to 2.000s

0.001s

0.125s

A4-15

Falling time
of 2nd group
of oil pressure
references

0.001s to 2.000s

0.001s

0.150s

A4-16

Overshoot
suppression
detection level of
2nd group of oil
pressure

1-2000

80

A4-17

Overshoot
suppression
coefficient of
2nd group of oil
pressure

0.001s to 3.000s

0.001s

0.200s

A4-18

Delay time of
2nd group of oil
pressure reference

0.000s to 0.500s

0.001s

0.000s

A4-22

Oil pressure
deviation
threshold of
oil pressure
suppression
canceling

0to A3-02

0.1kg

10.0 kg

A4-23

Max. integral limit
deviation

0to A3-02

0.1kg

45.0 kg

A4-24

Integral limit mode
selection

0-1

A4-25

Upper increase
limit of pressure
loop output

0-50.0

0.1s

2.0
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Param. No.| Parameter Name Setting Range Min. Unit | Default |Property
0: Standard oil pressure

Oil pressure algorithm

A4-26 | PID algorithm 1: Specialized algorithm 1 1 3 *
selection 2: Specialized algorithm 2

3: Specialized algorithm 3

Overshoot
suppression 0to 100.0% (Perform overshoot

A4-29 | pressure threshold | suppression when A4-29 exceeds | 0.1% 70.0% PAe
of 1st group of oil | 100%)
pressure impact
Overshoot
suppression i .

A4-30 | coefficient Ky of Stri.r?oe(rAslj rger;\s/;lglf)mdlcates a 0.01 0.4 i e
1st group of oil g PP
pressure impact
Overshoot
suppression 0to0 100.0% (Perform overshoot

A4-31 | pressure threshold | suppression when A4-31 exceeds | 0.1% 70.0% <
of 2nd group of oil | 100%)
pressure impact
Overshoot
suppression i -

A4-32 | coefficient K, of Stri'r?oe(:\slj rger;‘s’;lgrf)'”d'cates a1l 001 0.4 ¥
2nd group of oil g PP
pressure impact
Integral regulation

A4-33 | coefficient 1 of 0-1.00 0.01 0.08 PAY
algorithm 3
Integral regulation

A4-34 | coefficient 2 of 0-1.00 0.01 0.08 PAe
algorithm 3
Integral regulation

A4-35 | coefficient 3 of 0-1.00 0.01 0.08 PAe
algorithm 3
Integral regulation

A4-36 | coefficient 4 of 0-1.00 0.01 0.08 PAe

algorithm 3
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Param. No.| Parameter Name Setting Range Min. Unit | Default |Property
Group A6: Multi-Speed Parameters

Speed change

A6-00 |point 1in multi- 1rpm 100 rpm PAg
speed mode
Speed change

A6-01  |point2in multi- 1rpm 100 rpm o
speed mode
Speed change

A6-02  |point3in multi- 1rpm 100 rpm <
speed mode
Speed change

A6-03  |point 4 in multi- Set F0-03 (Main frequency lrpm 100 rpm *
;Eziccji Thc;dnege source) to 6 (Multi-speed),

) - . and set the speed by using DI

A6-04 Sps(lel;tchn;ré?eultl- terminals 12#, 13#, 14#, and 15#. L1rpm 100 rpm I
Speed change By taking terminals DI1 to DI4

A6-05 |point 6in multi- asan example, the folloyvmg . 1rpm 100 rpm pAe
speed mode table descrlbe§ the relationship
Speed change between terminals and speed

A6-06  |point 7 in multi- segments: _ 1rpm 100 rpm pAe
speed mode Speed Terminal Status

DI4|DI3|DI2 |DI1

Spged c'hange' Segment [Tou 24113 108

A6-07  |point 8 in multi- A6-00 olololo lrpm 100 rpm PAe
speed mode A6-01 |00 [0 [1
Speed change A6-02 |00 |1]0

A6-08 |point9in multi- A6-03 [0 0|11 1rpm 100 rpm Y
speed mode A6-04 0 1 0 0
Speed change ﬁggg 8 i (1) é

A6-09  |point 10 in multi- A607 [0 11111 1rpm 100 rpm PAe
speed mode A6-08 | 1000
Speed change A609 |[1/0[0 |1

A6-10 |point 11 in multi- A6-10 110170 lrpm 100 rpm pAe
speed mode A6-11 |1 /0|1 |1
Speed change A6-12 11111010

A6-11 |point 12 in multi- A-13 11111011 lrpm 100 rpm PAY
speed mode ﬁgig i i i (l)
Speed change .

7612 pzint 131 mult. | Setting range: 1o AG-16 lrpm | 100rpm | %
speed mode
Speed change

A6-13  |point 14 in multi- 1rpm 100 rpm o
speed mode
Speed change

A6-14  |point 15in multi- 1rpm 100 rpm <
speed mode
Speed change

A6-15  |point 16 in multi- 1rpm 100 rpm PAg
speed mode
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Param. No.| Parameter Name Setting Range Min. Unit | Default |Property
ne-16 | UPperlimitofthe o oocas iom 1rpm | 3000rpm | *
motor speed
Group F0: Basic Control Parameters
F0-00 |Model selection 1: G type 1 1
0: SVC
FO-01 |Control mode 1. FVC 1 1
2:V/F control
0: Operating panel control
F0-02 |Command source |1: Terminal control 1 0 *
2: Communication control
0: Set by digits, with adjustment
using UP or DOWN key (not
retentive)
1: Set by digits, with adjustment
F0-03 Main frequency using UP or DOWN key (retentive) 1 0 *
source 2: Set by All
3:Set by Al2
4: Set by AI3
5to 8: Reserved
9: Set through Communication
F0-08 |Presetfrequency ]0.00 Hz to Max. frequency (FO-10) | 0.01 Hz | 100.00 Hz
0: Run in the default direction
F0-09 |Runningdirection |1:Run in the direction reverse to 1 0
the default direction
FO-10  |Max. frequency 50.00-300.00 Hz 0.01Hz | 200.00 Hz
0: Set by F0-12
Setting channel of l SetbyAll
FO-11  |upper frequency 2: Setby Al2 1 0 *
limit 3:Set by AI3
4: Reserved
5: Set through communication
F0-12 Qpperfrequency Lower frequency limit (FO-14) to 0.01Hz | 200.00 Hz %
limit Max. frequency (F0-10)
Fo-13 | OMSELOFUPPEr 1 66 1y 16 Max. frequency (FO-10) | 001Hz | 0.00Hz |+
frequency limit
F0-14 I__ovyerfrequency 0.00 Hz to Upper frequency limit 0.01 Hz 0.00 Hz %
limit (FO-12)
FO0-15 |Carrier frequency |2.0-8.0 kHz 0.1kHz Model PAq
dependent
Selection of
carrier frequency |0: Not adjusted
Fo-16 adjustment with  |1: Adjusted 1 1 Il
temperature
FO-17  |Acceleration time |0.0s to 6500.0s 0.1s 20.0s pAe
FO-18 |Decelerationtime |0.0sto 6500.0s 0.1s 20.0s PAe
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Param. No.| Parameter Name Setting Range Min. Unit | Default |Property
Group F1: Motor Parameters
0: Asynchronous motor
F1-00 |Motor type 1: Variable frequency 1 ) *
asynchronous motor
2: PMSM
F1-01 |Rated power 0.4-1000.0 kW o.kw | Model Ty
dependent
F1-02 |Ratedvoltage  |0-800V 1v Model |
dependent
F1-03 |Rated current  |0.0-6500.0 A 01 | Model *
dependent
Model
F1-04 |Rated frequency |0.00-300.00 Hz 0.01 Hz *
dependent
Model
F1-05 |Rated speed 0-30000 rpm 1rpm dependent *
Shaft D inductance Model
F1-11  |(synchronous 0-65.535 mH 1mH *
dependent
motor)
Shaft Q inductance Model
F1-12  |(synchronous 0-65.535 mH 1mH *
dependent
motor)
F1-13 Synchronpus motor 0-65.535 0 10 Model *
stator resistance dependent
0: Disabled
Motor 1: Manual input of encoder
F1-14 |manufacturer installation angle (A1-02) 1 0 PAe
selection 2: Reserved
3:Inovance
Fli5 |DackEMPof 0-65535 V ry | Model oy
synchronous motor dependent
0: No action
1: No-load static auto-tuning
2: No-load dynamic auto-tuning,
high-speed rotation in reverse
direction
3: With-load dynamic auto-tuning
4: Rapid no-load dynamic auto-
F1-16 |Auto-tuning mode |tuning, high-speed rotation in 1 0 *

reverse direction

5: No-load dynamic auto-tuning,
high-speed rotation in forward
direction

6: Rapid no-load dynamic auto-
tuning, high-speed rotation in
forward direction
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Param. No.| Parameter Name Setting Range Min. Unit | Default |Property
Group F2: Vector Control Parameters
F00 [Peedloop 1y 4g0 1 60
proportional gain 1
Fo-01 | >Peedloopintegrally oo 10,00 0.01s 0.3s
time 1
Speed loop
F2-02 |switchover 0.00 Hz to F2-05 0.01 Hz 5.00 Hz <
frequency 1
Fo-03 |opeedloop 1, 45, 1 60
proportional gain 2
F2.04 |oPeedloopintegral g ) 10 005 0.01s 0.3s
time 2
Speed loop .
F2-05 |switchover Speed loop switchover frequency | o o), | 1000, | 5
1 (F2-02) to Max. frequency (FO-10)
frequency 2
Switchover
F2-06 |frequencyin PWM |0.00 Hz to Max. frequency (F0-10) | 0.01 Hz 0.00 Hz pAe
mode
Fp.07 | Speedfeedback o 14 0ms 0.1ms | 10ms
filter time
F2-08 Torqug control 0: Speed control 0 0
selection 1: Torque control
0: Set by parameter F2-10
1: Set by Al1
Torque source 2: Set by Al2
F2-09 | celection 3: Set by AI3 0 0 *
4: Reserved
5: Set through Communication
F2-10 |Upper torque limit |0.0% to 250.0% 0.1% 200.0% *
Torque filter
F2-11 bandwidth 0-1500 Hz 1Hz 500 Hz Yo
F-12 VC overvgltage 0: Disabled 1 0
suppression 1: Enabled
Current loop low-
F2-13  |speed proportional |0.2-5.0 0.1 1.0 *
gain
Current loop low-
F2-14 . . 10.2-5.0 0.1 1.0 *
speed integral gain
Current loop high-
F2-15 |speed proportional |0.2-5.0 0.1 1.0 *
gain
Fa-16 |currentloophigh- 1o, 0.1 10 *
speed integral gain
High-speed
F2-17 |adjustment of 1% to 100% 1% 1% w

M-axis current loop
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Param. No.| Parameter Name Setting Range Min. Unit | Default |Property

High-speed

F2-18 |adjustment of 1% to 100% 1% 1%
T-axis current loop

F2-19 |VC excitation boost |0 to 20.0% 0.1% 0.1%
ASR position

F2-20  |lock switchover 0 Hz to Max. frequency (F0-10) 0.01Hz | 50.00 Hz
frequency
VCslip

F2-21 |compensation 0.5% to 2.00% 0.01% 0.7% PAe
coefficient

F2-22 VC oscillgtion 0-2 1 0
suppression mode

F2-23 VC oscilla.tion . 0-100 1 0
suppression gain

F2-24 VC.overexcitation 0-200 1 0
gain
Overvoltage

F2-25 |modulation 100% to 120% 1% 110% *
coefficient

F2-26  |Bus voltage filter 0.000-0.100 0.001 0.000 *
Back EMF 0: Disabled

F2-29 compensation 1: Enabled ! 0 *
Speed loop 0: Disabled

F2-30 parameter enabling|1: Enabled ! 0 *
Expected speed

F2-31 |loop bandwidth at |1.0-200.0 Hz 0.1Hz 10.0 Hz PAg
high speed
Expected speed

F2-32  |loop bandwidth at |1.0-200.0 Hz 0.1Hz 10.0 Hz pAe
low speed
Expected speed

F2-33  |loop bandwidth at |1.0-200.0 Hz 0.1Hz 10.0 Hz PAe
zero speed

F2-34 |SPeedloop 1-9 1 7 %
stiffness level

F2-35 |System inertia 0.001-50.000 0.001 0.001 *

F2-36  |Motor inertia 0.001-50.000 0.001 0.001 *
Max. frequency

F2-37 |forinertia 20% to 100% 1% 80% *
identification
Acceleration/

Fp-3g |Deceleration -y 445 50.05 01s | 1505 |
time for inertia
identification
Bandwidth

Fp39 |Lforspeed 1.0-200.0 Hz 0.1Hz | 50Hz *
loop dynamic

optimization test
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Param. No.

Parameter Name

Setting Range

Min. Unit

Default

Property

F2-40

Bandwidth

2 for speed

loop dynamic
optimization test

1.0-200.0 Hz

0.1Hz

10.0 Hz

*

F2-41

Bandwidth

3 for speed

loop dynamic
optimization test

1.0-100.0 Hz

0.1Hz

15.0 Hz

F2-42

Bandwidth

4 for speed

loop dynamic
optimization test

1.0-200.0 Hz

0.1Hz

20.0 Hz

F2-43

Inertia
identification and
dynamic set speed

0to 100%

1%

30%

F2-44

Rotor time constant
checking

0: Disabled
1: Enabled

F2-45

Rotor time constant
checking torque

10% to 100%

1%

30%

F2-46

Number of times of
rotor time constant
checking

1-6

F2-47

Inertia
identification

0: Disabled
1: Enabled

F2-48

Setting value
of speed loop
bandwidth

during inertia
identification

0.1-100.0 Hz

0.1Hz

10.0 Hz

F2-49

Inertia
identification
direction

0-1

F2-50

Inertia
identification mode

0-1

F2-51

Acceleration/
Deceleration
coefficient

of inertia
identification

0.1-10.0

0.1

-190 -




Appendix C Parameter Table

Param. No.| Parameter Name Setting Range Min. Unit | Default |Property
Group F3: V/F Control Parameters
0: Linear V/F
1: Multi-point V/F
2:Square V/F
3:1.2-power V/F
. |4:1l.4-power V/F
F3-00 |V/F curve selection 6 1.6-power V/F 0 0 *
8: 1.8-power V/F
9: Reserved
10: V/F complete separation
11: V/F half separation
F3-01 |Torque boost 0.0% to 30.0% 0.1% 1.0% *
F3.02 |Torueboosteut- g 55, 6 Fo-10 001Hz | 50.00Hz | *
off frequency
F3.03 | MULEPOINtV/E g 06 1z to F3-05 001Hz | 000Hz | %
frequency 1
Fa04 | MUlt-POINEV/E 4 606 to 100.0% 0.1% 0.0% *
voltage 1
F3.05 |MUItFPOINEVE 16 50 117 10 F3-07 001Hz | 000Hz | *
frequency 2
F3.06 | MUtFPOINEV/E 4 406 to 100.0% 0.1% | 0.0% *
voltage 2
F3.07  MUPOINEV/E 16 00 Ha to F1-04 001Hz | 000Hz | *
frequency 3
F30  |MUtPOINEV/E 14 hos t0 100.0% 0.1% 0.0% *
voltage 3
V/F slip
F3-09 |compensation 0.0% to 200.0% 0.1% 0.0% PAe
coefficient
F3-10 V/lf overexcitation 0-200 1 64 %
gain
Fap |V/Foscllation 4 40 1 0 %
suppression gain
F3-12 VC osmllaﬁon 0-3 1 3 *
suppression mode
F3-13 Voltage source for 0-8 1 0 %
V/F separation
Digital setting of
F3-14 |voltage source for |0 to F1-02 0 0 PAY
V/F separation
Fa15 |Joltagerisingtime 1o 144 0.1 0 e
for V/F separation
Voltage
F3-16 |decelerationtime |0-1000.0 0.1 0 <

for V/F separation
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Param. No.

Parameter Name

Setting Range

Min. Unit

Default

Property

F3-17

Stop mode
selection for V/F
separation

0-1

*

F3-18

V/F overcurrent
stall actuating
current

0-200

130

F3-19

V/F overcurrent
stall enabling

0-1

F3-20

V/F overcurrent
stall suppression
gain

0-100

20

F3-21

Compensation
coefficient of V/F
overcurrent stall
actuating current

50-200

50

F3-22

V/F overvoltage
stall actuating
voltage

650.0-800.0V

780.0V

F3-23

V/F overvoltage
stall enabling

0-1

F3-24

V/F overvoltage
stall suppression
frequency gain

0-100

30

F3-25

V/F overvoltage
stall suppression
voltage gain

0-100

30

F3-26

Max. frequency rise
threshold during V/
F overvoltage stall

F3-27

Slip compensation
time constant

0.1

0.5

F3-28

Automatic
frequency rise
function

0-1

*

F3-29

Min. electrical
torque current

10-100

50

F3-30

Max. electrical
torque current

10-100

20

F3-31

Automatic
frequency rise Kp

0-100

50

F3-32

Automatic
frequency rise K,

0-100

50

F3-33

Online torque
compensation gain

80-150

100

G R
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Param. No.| Parameter Name Setting Range Min. Unit | Default |Property
Group F4: Input Terminals
. 0: No function
Fa.0p | D!lterminal 1: Forward running enabled 1 1 *
function selection |5. peverse running enabled
3: Three-wire control
; 4: Forward jog enabled
F4-01 gict'gei:)rzlsnei;ction 5: Reverse jog enabled 1 48 *
6 and 7: Reserved
8: Coast to stop
DI3 terminal 9: Fault reset
P02 lfunction selection |10: Reserved ! >3 *
11: External fault NO input
12: Multi-speed terminal 1
; 13: Multi-speed terminal 2
F4-03 Eulictsg: I?jLCtion 14: Multi-speed terminal 3 1 S *
15: Multi-speed terminal 4
16 and 17: Reserved
; 18: Frequency source switchover
F4-04 gict;:)r:?ei}ection 19to 32: Reserved 1 >0 *
33: External fault NC input
34 to 38: Reserved
DI6 terminal 39: Switchover between frequency
F4-05 |function selection |source X and preset frequency 1 0 *
(control card) 40: Switchover between frequency
source Y and preset frequency
DI7 terminal 41 to 47: Reserved
F4-06  |function selection |48:PID selectlhon terminal 1 for 1 0 *
(control card) servo hydraul'lc pump
49: PID selection terminal 2for
servo hydraulic pump
50: CAN communication enabled
51: Enabling the slave serving as
the master
52: Switchover from pressure
mode to speed mode (Upper
torque limit: Al1/Max. voltage X
A3-30)
DI8 terminal 53: Slave pump address selection
F4-07 |function selection |terminal 1 1 0 *

(control card)

54: Slave pump address selection
terminal 2

55: Terminal used for switchover
from injection to pressure holding
56: Fault reset terminal 2 (The
overcurrent fault cannot be reset.)
57: Switchover from pressure
mode to speed mode (The upper
torque limit is F2-10.)
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Param. No.| Parameter Name Setting Range Min. Unit | Default |Property

DI terminal input

F4-15 | alid filter time 1-10 ! 4 #

F4-18  |Min. All input 0-10V 001V | 0.02V
Corresponding

F4-19  |value of min. Al |-100.0% to +100.0% 0.1% 0.0% Y
input

F4-20 |Max. AlL input 0-10V 0.01V | 10.00V o
Corresponding

F4-21  |value of max. All |-100.0% to +100.0% 0.1% | 100.0% Y
input

F4-22  |All input filter time |0.000s to 10.000s 0.001s 0.01s <

F4-23  |Min. Al2 input 0-10V 001V | 0.02V e
Corresponding

F4-24  |value of min.Al2  |-100.0% to +100.0% 0.1% 0.0% ¥
input

F4-25 |Max. Al2 input 0-10V 0.01V | 10.00V o
Corresponding

F4-26  |value of max. A2 |-100.0% to +100.0% 0.1% | 100.0% Y
input

F4-27 A2 input filter time |0.000s to 10.000s 0.001s 0.005s <

F4-28  |Min. Al3 input 0-10V 001V | 0.02V ¥
Corresponding

F4-29  |value of min.Al3  |-100.0% to +100.0% 0.1% 0.0% ¥
input

F4-30 |Max. Al3 input 0-10V 0.01V | 10.00V o
Corresponding

F4-31  |value of max. Al3  |-100.0% to +100.0% 0.1% | 100.0% Y
input

F4-32  |AI3input filter time |0.000s to 10.000s 0.001s 0.000s *

F4-43 |DisPlayedAll -9.999 V t0 +9.999 V 0.001V | 2.000V o
voltage 1

Faqq |MeasuredAll -9.999 V t0+9.999 V 0.001V | 2000V | %
voltage 1

Fa45 |DISPIYRAAIL g 9991 t0+9.999y 0.001V | 8000V | ¥
voltage 2

F4.4 | MeasuredAll -9.999V to +9.999 V 0.001V | 8000V | ¢
voltage 2

Fa-47 |DisPlayedAl2 -9.999 V t0 +9.999 V 0.001V | 2.000V e
voltage 1

F4qg |MeasuredAl2 -9.999V to +9.999 V 0.001V | 2000V | ¥
voltage 1

Faq9 |DISPIYRAAIZ g 9991 t0+9.999y 0.001V | 8000V | ¥
voltage 2

Faso |MeasuredAl2 -9.999V t0 +9.999 V 0.001V | 8000V | ¥
voltage 2

F451 |DisplayedAl3 -9.999 V t0 +9.999 V 0.001V | 2000V | %
voltage 1
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Param. No.

Parameter Name

Setting Range

Min. Unit

Default

Property

F4-52

Measured Al3
voltage 1

-9.999 Vto +9.999 V

0.001V

2.000V

Y

F4-53

Displayed AI3
voltage 2

-9.999 Vto +9.999 V

0.001V

8.000V

¥

F4-54

Measured Al3
voltage 2

-9.999 V to +9.999 V

0.001V

8.000V

Group F5: Output Terminals

F5-01

Control board relay
(T/A1-T/B1-T/C1)
output selection

F5-02

Control board relay
(T/A2-T/C2) output
selection

F5-03

DO1 output
selection

0: No output

1: Servo drive in running state

2: Fault output

3to 5: Reserved

6: Motor overload pre-warning
7: Servo drive overload pre-
warning

8to 11: Reserved

12: Accumulative running time
reached

13 and 14: Reserved

15: Ready for run

16: All absolute value calibrated
by users greater than Al2 absolute
value

17 to 19: Reserved

20: Communication setting

21 and 22: Reserved

23: Swashplate switchover 1 of
double-discharge piston pump
24: Pressure control status output
25: Slave pump warning output
26: Swashplate switchover 2 of
double-discharge piston pump
27: Bus voltage establishment
28: Business running time reached
29: Business running time less
than24 h

30: DO output of max. reverse
speed

31: Warning output

32: KTY temperature reached
output

23

24

F5-10

AO1 output
selection

F5-11

AO2 output
selection

: Running frequency
: Set frequency

: Output current

: Output torque

: Output power

: Output voltage

6: Reserved

7:All voltage

8: Al2 voltage

:Al3 voltage

10: Feedback speed
11: Feedback pressure
14: Communication control
12 to 16: Reserved

PP WNEHO

O

10

11
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Param. No.| Parameter Name Setting Range Min. Unit | Default |Property
AO1 output zero
F5-14 offset coefficient -100.0% to +100.0% 0.1% 0.0% pAe
F5-15 |AO1 gain -10.00 to +10.00 0.01 1.00 PAe
AO2 output zero
F5-16 offset coefficient -100.0% to +100.0% 0.1% 0.0% Yo
F5-17 |AO2 gain -10.00 to +10.00 0.01 1.00 %
F523 | MeasuredAOL 9999y t0+9.999v 0.001V | 2,000V | %
Theoretical AO1
F5-24 output value 1 -9.999Vto +9.999V 0.001V 2.000V Yo
Measured AO1
F5-25 value 2 -9.999Vto +9.999V 0.001V 8.000V pie
Theoretical AO1
F5-26 output value 2 -9.999Vto +9.999V 0.001V 8.000V pAe
P57 Measured A2 g 999\ to+9.999 v 0.001V | 2000V |
Theoretical AO2
F5-28 output value 1 -9.999Vto +9.999 V 0.001V 2.000V PAe
F520 |MeasuredAO2 19,999V t0+9.999v 0.001V | 8000V |
Theoretical AO2
F5-30 output value 2 -9.999Vto +9.999V 0.001V 8.000V bAe
Group F6: Start/Stop Control Parameters
0: Decelerate to stop
F6-10 |Stop mode 1: Coast to stop 1 0 PAg
Group F7: Operating Panel and Display Parameters
0: STOP/RESET key enabled for
both stop and fault reset only in
the operating panel control mode
1: STOP/RESET key enabled for
stop in terminal control mode
Fr-02 | STOP/RESETKeY 1. STOP/RESET key enabled for 1 2 ¥
fault reset in terminal control
mode
3: STOP/RESET key enabled
for both stop and fault reset in
terminal control mode
LED display
F7-04 |of running H.0000 to H.FFFF 1 H.0270 PAY
parameters
: LED display of stop
F7-05 parameters H.0000 to H.OFFF 1 H.0473 bie
Load linear velocity
F7-06 display coefficient 0.0001-6.5000 0.0001 1.0000 Yo
Heatsink o o o
F7-07 temperature -1000°C to +1000°C 1°C - o
Accumulative
F7-09 | inning time 0-65535 h 1h - )
Software version
FT-10 | umber 1 ) ) o
Software version
FT-11 | umber 2 ) ) o
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Param. No.| Parameter Name Setting Range Min. Unit | Default |Property
Temporary
F7-12 |softwareversion |- - - o
number 1
Temporary
F7-13 |softwareversion |- - - o
number 2
Software version
number of 23-
bit PG card (The
F7-14 |resolverPGcard |- - - o
does not have a
software version
number.)
Group F8: Auxiliary Function Parameters
F8-17 |Setrunningtime |0-65000 h 1h 0h *
- 0: Disabled
F8-18 |Startup protection |7 ¢ " 1 0 PAY
Detection of short |, n:
F8-22 |circuit to ground at ?j E%S:t?lfg 1 1 bie
power-on :
Action selection
when the .
F8-23 |accumulative ?j Eﬁﬁfg 1 0 ¥
running time is :
reached
Software 148.5-321.7 VAC (AC volta%
F8-24 |undervoltage input, bus voltage AC voltage 0.1V 2475V PAe
threshold inputx v2)
Allowable braking
F8-25 | nit enabling time 0.0s to 3600.0s 0.1s 5.0s PAe
Short-circuit to .
F8-27 |ground protection (l): gl',lsaat?llsg 1 0 PAe
before running )
Output phase loss | n:
F8-28 |protection before (l): Egs;aat?lleeg 1 0 pie
running :
Group F9: Protection and Fault Parameters
fo.0g | Brakingtransistor 220V model: 373.2-466.6V oLy | 4000V N
appliedvoltage 380y model: 644.7-780 V 760.0V
. Input phase loss  |0: Disabled
F9-12 protection 1: Enabled 1 1 *
] Output phase loss |0: Disabled
F9-13 protection 1: Enabled 1 1 i\\?
Detection value of
F9-14  |excessive speed 0.50-50.00 Hz 0.01 Hz 10.00 Hz pAe
deviation
Detection time of
F9-15 |excessive speed 0.0s to 40.0s 0.1s 10.0s *
deviation
Motor .
F9-16  |overtemperature g: a]s;glfc? 1 1 PAg
protection )
F9-17 J."ﬂgtgoi;gotti% locked 19,0005 to 65.5355 0.001s | 0.500s %
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Param. No.

Parameter Name

Setting Range

Min. Unit

Default

Property

F9-18

1st fault type

F9-19

2nd fault type

F9-20

3rd (latest) fault
type

0: No fault

1: Detection circuit fault (E01)

2: Overcurrent during acceleration
(E02)

3: Overcurrent during deceleration
(E03)

4: Overcurrent at constant speed (E04)
5: Overvoltage during acceleration
(E05)

6: Overvoltage during deceleration
(E06)

T: Overvoltage at constant speed (E07)
8: Pre-charge resistor fault (E08)

9: Undervoltage (E09)

10: Drive overload (E10)

11: Motor overload (E11)

12: Input phase loss (E12)

13: Output phase loss (E13)

14: 1GBT overheating (E14)

15: External input fault (E15)

16: Serial port communication fault
(E16)

17: Contactor fault (E17)

18: Current detection fault (E18)

19: Motor auto-tuning fault (E19)

20: Encoder fault (E20)

21: EEPROM reading/writing fault (E21)
22: Reserved (E22)

23: Short circuit to ground (E23)

24: Output inter-phase short circuit
(E24)

25: EEPROM address incorrect (E25)
26: Accumulative running time reached
(E26)

27: Business running time reached
(E27)

30: Output load loss(E30)

40: Pulse-by-pulse current limit fault
(E40)

41: Reserved

42: CAN communication fault (E42)
43:Encoder fault during motor auto-
tuning (E43)

44: Speed deviation protection fault
(E44)

45: Motor overheating (E45)

46: Pressure sensor fault (E46)

47: Salve fault in multi-pump
convergent flow mode (E47)

48: Station number conflict (E48)

49: Encoder fault (E49)

52: Multi-master fault in multi-pump
convergent flow mode (E52)

58: Parameter restoring fault (E58)

59: Back EMF fault during auto-tuning
(E59)

61: Braking transistor working overtime
(E61)

62: Braking transistor fault (E62)

63: Reverse running time reached (E63)
66: Regenerative resistor fault (E66)
67: Parameter initialization abnormal
(E67)
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Param. No.| Parameter Name Setting Range Min. Unit | Default |Property

Frequency upon

FO-21 1314 fault j ] i e

F9-22 Current upon 3rd ) ) P
fault
Bus voltage upon

F9-23 I3 fault i i ®
Input terminal

F9-24 |status upon 3rd - - - ()
fault
Output terminal

F9-25 |status upon 3rd - - - o
fault

F9-26 |3rd fault subtype |- - - [ J
Frequency upon

F-30 1) d fault j ] i e

F9-31 Current upon 2nd ) ) °®
fault
Bus voltage upon

F9-32 1 )nd fault i i i ®
Input terminal

F9-33 |statusupon2nd |- - - ()
fault
Output terminal

F9-34 |statusupon2nd |- - - o
fault

F9-35 |2nd fault subtype |- - - [ J

F9-39 Frequency upon 1st| ) . °®
fault

F9-40 Current upon 1st ) ) °
fault
Bus voltage upon

FO-4L 116t fault i i ®
Input terminal

F9-42 |status upon 1st - - - ()
fault
Output terminal

F9-43 |status upon 1st - - - o
fault

F9-44 |1stfault subtype |- - - [ J
Digital output when

F9-48 |KTY temperature |0-300.0 0.1 0 PAg
reached

F9-58 |KTY temperature |-40.0°C to +300.0°C 0.1°C - o
KTY fault

F9-59 |temperature -40.0°C to +300.0°C 0.1°C 130.0 *
threshold
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Param. No.| Parameter Name Setting Range Min. Unit | Default |Property

Tens: undervoltage (09)
0: Coast to stop
Hundreds: Drive overload (10) 1 6000 *
0: Coast to stop

1: Decelerate to stop

Fault protection

FO-61 |, ction selection

Ones: Input phase loss (12)
0: Coast to stop

1: Decelerate to stop

Tens: Output phase loss (13)
0: Coast to stop

1: Decelerate to stop
Hundreds: Heatsink overheating 1 0 *
(14)

0: Coast to stop

1: Decelerate to stop
Thousands: External fault (15)
0: Coast to stop

1: Decelerate to stop

Fault protection

F9-62 | ction selection

Ones: 485 communication fault
Fault protection (16)

action selection 0: Coast to stop

1: Decelerate to stop

F9-63

Hundreds: Accumulative running
time reached (26)

0: Coast to stop

Fault protection 1: Decelerate to stop

action selection Thousands: Business running
time reached (27)

0: Coast to stop

1: Decelerate to stop

F9-65

Hundreds: CAN communication
fault (42)

Fault protection 0: Coast to stop

action selection 1: Decelerate to stop

Thousands: Auto-tuning fault (43)
0: Coast to stop

F9-69

Ones: runaway (44)

0: Coast to stop

1: Decelerate to stop

Tens: Motor temperature fault (45)
0: Coast to stop 1 0 *
1: Decelerate to stop
Hundreds: Sensor fault (46)
0: Coast to stop

1: Decelerate to stop

Fault protection

Fo-70 action selection
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Param. No.| Parameter Name Setting Range Min. Unit | Default |Property
Ones: CAN address conflict (48)
0: Coast to stop
Fault protection 1: Decelerate to stop
F9-71 . ) Tens: Resolver PG card cable 1 0 *
action selection ; A
disconnection (49)
0: Coast to stop
1: Decelerate to stop
Ones: Multi-master fault in multi-
F9-72 FaL!lt protectjon pump convergent flow mode (52) 1 0 *
action selection 0: Coast to stop
1: Decelerate to stop
Thousands: Back EMF fault during
Fault protection auto-tuning (59)
Fo-73 action selection 0: Coast to stop ! 0 *
1: Decelerate to stop
Thousands: Reverse running time
Fault protection reached (63)
Fo-74 action selection 0: Coast to stop ! 0 *
1: Decelerate to stop
Runaway
F9-87  |protection judging |0.000s to 5.000s 0.001s 0.030s PAe
time

Group FA: Business Timing Running Parameters

These parameters cannot be read and written and are not displayed in the software.

First running
FA-00 |time protection 0-65535 1 0 <
password

Timed first running

. 0-65535h lh 0 Ve
time

FA-01

Second running
FA-02 |time protection 0-65535 1 0 PAe
password

FA-03 |1imed second 0-65535 h 1h 0: Y
running time

Third running
FA-04  |time protection 0-65535 1 0 pAe
password

Fa-05 | 1imed third 0-65535 h 1h 0: v
running time

Fourth running
FA-06 |time protection 0-65535 1 0 PAg
password

Fa-g7 | 1imed fourth 0-65535 h 1h 0 Y
running time

Accumulative
FA-08 |businessrunning |0-65535h 1h 0 ()
time (hour)
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Param. No.| Parameter Name Setting Range Min. Unit | Default |Property

Accumulative

FA-09  |business running |0s to 3600s 1s 0 o
time (second)

Group FB: Optimized Parameter

Pulse-by-pulse .

FB-04 |current limit 0: Disabled 1 1 *

. 1: Enabled
function
Group FC: Multi-Point Al Check Parameters
0: No check

Multi-point All 1: Multi-point check of Al1

FCO0 | heck 2: Multi-point check of AI2 0 0 *

3: Multi-point check of Al and Al2

FC-01 |Min.All input 0-10V 0.01V 0.02V
Corresponding

FC-02 |value of min.All  |-100.0% to +100.0% 0.1% 0.0%
input

Fco3 [ALinflexionpoint 4 45, 001V | 100V |
linput
Corresponding

FCo4 |ValueofAlL -100.0% to +100.0% 0.1% | 10.0% e
inflexion point 1
input

Fcos  |AlLinflexionpoint 14 4, 001V | 200V | %
2input
Corresponding

Fcop | alueofAll -100.0% to +100.0% 0.1% | 20.0% e
inflexion point 2
input

Fco7  |AlLinflexionpoint 14 4, 001V | 300V | %
3input
Corresponding

Fcog |ValueofAlL -100.0% to +100.0% 0.1% | 30.0% %
inflexion point 3
input

Fcog (AlLinflexionpoint 14 001V | 400V | %
4 input
Corresponding

Fcig |ValueofAlL -100.0% to +100.0% 0.1% | 400% |
inflexion point 4
input

Fcup [ALinfledonpoint 1, 4,y 0.01V | 500V %
5input
Corresponding

Fe1p |ValueofAll -100.0% to +100.0% 0.1% | 50.0% %

inflexion point 5
input
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Parameter Name

Setting Range

Min. Unit

Default

Property

FC-13

All inflexion point
6 input

0-10V

0.01V

6.00V

Y

FC-14

Corresponding
value of All
inflexion point 6
input

-100.0% to +100.0%

0.1%

60.0%

A

FC-15

All inflexion point
Tinput

0-10V

0.01V

7.00V

FC-16

Corresponding
value of Al1
inflexion point 7
input

-100.0% to +100.0%

0.1%

70.0%

FC-17

All inflexion point
8 input

0-10V

0.01V

8.00V

FC-18

Corresponding
value of All
inflexion point 8
input

-100.0% to +100.0%

0.1%

80.0%

FC-19

All inflexion point
9input

0-10V

0.01V

9.00Vv

FC-20

Corresponding
value of All
inflexion point 9
input

-100.0% to +100.0%

0.1%

90.0%

FC-21

All inflexion point
10 input

0-10V

0.01V

10.00V

FC-22

Corresponding
value of All
inflexion point 10
input

-100.0% to +100.0%

0.1%

100.0%

FC-23

All inflexion point
11linput

0-10V

0.01V

10.00V

FC-24

Corresponding
value of All
inflexion point 11
input

-100.0% to +100.0%

0.1%

100.0%

FC-25

All inflexion point
12 input

0-10V

0.01V

10.00V

FC-26

Corresponding
value of Al1
inflexion point 12
input

-100.0% to +100.0%

0.1%

100.0%

FC-27

All inflexion point
13input

0-10V

0.01V

10.00V

FC-28

Corresponding
value of All
inflexion point 13
input

-100.0% to +100.0%

0.1%

100.0%
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Param. No.

Parameter Name

Setting Range

Min. Unit

Default

Property

FC-29

All inflexion point
14 input

0-10V

0.01V

10.00V

Y

FC-30

Corresponding
value of All
inflexion point 14
input

-100.0% to +100.0%

0.1%

100.0%

A

FC-31

All inflexion point
15input

0-10V

0.01V

10.00V

FC-32

Corresponding
value of Al1
inflexion point 15
input

-100.0% to +100.0%

0.1%

100.0%

FC-33

All inflexion point
16 input

0-10V

0.01V

10.00V

FC-34

Corresponding
value of All
inflexion point 16
input

-100.0% to +100.0%

0.1%

100.0%

FC-35

All inflexion point
17 input

0-10V

0.01V

10.00V

FC-36

Corresponding
value of All
inflexion point 17
input

-100.0% to +100.0%

0.1%

100.0%

e

FC-37

Max. All input

0-10V

0.01V

10.00V

FC-38

Corresponding
value of max. All
input

-100.0% to +100.0%

0.1%

100.0%

FC-39

Min. Al2 input

0-10V

0.01V

0.02V

FC-40

Corresponding
value of min. A2
input

-100.0% to +100.0%

0.1%

0.0%

D D IR S DX

FC-41

Al2 inflexion point
linput

0-10V

0.01V

1.00V

X

FC-42

Corresponding
value of AI2
inflexion point 1
input

-100.0% to +100.0%

0.1%

10.0%

FC-43

Al2 inflexion point
2 input

0-10V

0.01V

2.00V

FC-44

Corresponding
value of AI2
inflexion point 2
input

-100.0% to +100.0%

0.1%

20.0%

FC-45

Al2 inflexion point
3input

0-10V

0.01V

3.00V
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Param. No.

Parameter Name

Setting Range

Min. Unit

Default

Property

FC-46

Corresponding
value of AI2
inflexion point 3
input

-100.0% to +100.0%

0.1%

30.0%

¥

FC-47

Al2 inflexion point
4 input

0-10V

0.01V

4.00V

FC-48

Corresponding
value of AI2
inflexion point 4
input

-100.0% to +100.0%

0.1%

40.0%

FC-49

Al2 inflexion point
5input

0-10V

0.01V

5.00V

FC-50

Corresponding
value of Al2
inflexion point 5
input

-100.0% to +100.0%

0.1%

50.0%

FC-51

Al2 inflexion point
6 input

0-10V

0.01V

6.00V

FC-52

Corresponding
value of AI2
inflexion point 6
input

-100.0% to +100.0%

0.1%

60.0%

FC-53

Al2 inflexion point
Tinput

0-10V

0.01V

7.00V

FC-54

Corresponding
value of Al2
inflexion point 7
input

-100.0% to +100.0%

0.1%

70.0%

FC-55

Al2 inflexion point
8 input

0-10V

0.01V

8.00V

FC-56

Corresponding
value of AI2
inflexion point 8
input

-100.0% to +100.0%

0.1%

80.0%

FC-57

Al2 inflexion point
9input

0-10V

0.01V

9.00V

FC-58

Corresponding
value of AI2
inflexion point 9
input

-100.0% to +100.0%

0.1%

90.0%

FC-59

Max. Al2 input

0-10V

0.01V

10.00V

FC-60

Corresponding
value of max. Al2
input

-100.0% to +100.0%

0.1%

100.0%
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Param. No.| Parameter Name Setting Range Min. Unit | Default |Property
Group FD: Communication and Oscilloscope Parameters
0: 300 bps
1: 600 bps
2:1200 bps
3:2400 bps
4:4800 bps
FD-00 |Baud rate 5- 9600 bps 1 5 PAg
6: 19200 bps
7:38400 bps
8: 57600 bps
9: 115200 bps
0: No check (8-N-2)
) 1: Even parity check
FD-01 |Data format 2 0dd parity check 1 0 PAg
3: No check (8-N-1)
FD-02 |Local address 0-247 1 1 *
FD-03 |Response delay 0-20 ms 1ms 2ms <
FD-04 |COMMuUNICAtion 1 ¢ 660,05 0.1s 0.0s %
timeout
software
. 0: Stop
FD-30 |oscilloscope start/ 1 Start 1 0.0 PAe
stop
FD-31 |ChannellvariableID |0-999 1 10 RAY
FD-32 |Channel2variableID |0-999 1 10 A
FD-33  |Channel3variableID |0-999 1 10 *
FD-34  |Channel4variableID |0-999 1 10 *
FD-35 |Samplinginterval |0-65535 1 1 w
FD-36 |Triggering object A |0-999 1 1 w
. Triggering i
FD-37 condition A 0-2 ! 0 B
FD-38 |Triggering level A |0-65535 1 0 w
FD-39 |Triggering object B |0-999 1 1 w
FD-40 | TiEgering 0-2 1 0 %
condition B
FD-41 |Triggering level B |0-65535 1 0 DAY
FD-42 Trlgge‘rlng group  |0: Group A 1 0 %
selection 1: Group B
Carrier frequency
FD-43 |cycle of data 0-65535 1 0 *
storage time
FD-44  |Faultvalue 0-65535 1 0 *
FD-45 |Stored setting value|0-2 1 0 w
Data reading mode |0: RAM
FD-46 I¢or host controller |1: FLASH ! 0 >
FD-47  |Flash rewriting 0-1 1 1 IAY
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Param. No.| Parameter Name Setting Range Min. Unit | Default |Property
Group FE: Use-Defined Parameters
User-defined
FE-00 parameter 0 ) ) ad
User-defined
FE-O1 parameter 1 ) ) =
User-defined
FE-02 parameter 2 ) ) al
User-defined
FE-03 parameter 3 ) ) a
User-defined
FE-04 parameter 4 ) ) il
User-defined
FE-05 parameter 5 ) ) a
User-defined
FE-06 parameter 6 ) ) al
Fpo7 | User-defined F0.00 to FP.xx ] . %
parameter 7
User-defined A0.00 to Ad.xx
FE-08 parameter 8 U0.00 to Ul.xx - - A
User-defined
FE-09 parameter 9 ) ) a
User-defined
FE-10 parameter 10 ) ) I
User-defined
FE-11 parameter 11 ) ) al
User-defined
FE-12 parameter 12 ) ) a
User-defined
FE-13 parameter 13 ) ) a
User-defined
FE-14 parameter 14 ) ) al
User-defined
FE-15 parameter 15 ) ) "
Group FP: User Parameters
FP-00 |User password 0-65535 1 0 *
0: No operation
1: Restore factory parameters
2: Clear fault records
3: Restore user-defined
Parameter parameters
FP-01 initialization 4: Restore factory parameters 1 0 *
(excluding A2-01)
5: Restore all parameters to
default settings (excluding groups
FP and FA, parameter backup is
required)
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process data

Param. No.| Parameter Name Setting Range Min. Unit | Default |Property
0-65535
If Inovance motor is used,
set FP-02 (Motor model) to
corresponding motor ID, and
parameters in group F1 will be
automatically written into the
drive. See "Appendix F List of
Motor IDs and Motor Models"
FP-02 |Motor model on page 219 for motor ID and 1 0 *
model.
Note: When using this function,
make sure correct wiring of UVYW
output. After FP-02 is set properly,
itis recommended to input motor
parameters manually, set F1-16 to
1, and then perform auto-tuning
to avoid wrong wiring.
Fp-04 |oserparameter o gogss 1 0 ¥
storage password
User parameter 0: No operation
storage (Advanced
- 1: Store user parameters
FP-05 |password is . L 1 0 *
S . |(Advanced password is required if
required if there is .
there is a password)
a password)
LCD panel
specification
FP-06 |display in both 0-65535 1 0 PAY
Chinese and
English
Group AF: Communication Process Data (only displayed in CANopen mode)
AF-00 |COmmMUNICation g 4. o 1 02010 | ¥
process data
AF-0p |COmmMunICation ¢ o 1 02020 | ¥
process data
AF-04 |COmMunIcation g 4 o, s 1 %0000 | ¥
process data
AF-06 |COmMunication g 4, o, s 1 %0000 | ¥
process data
AF-0g | COmMUnIcation oy o, 1 0x0000 |
process data
AF-10 | COmmunication ¢ o, 1 0x0000 | ¥
process data
AF-1p |Communication g 4. o, s 1 %0000 | ¥
process data
AF-14 |COmMunication g 4. o, s 1 00000 |
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Param. No.| Parameter Name Setting Range Min. Unit | Default |Property

AF-16 | COmmunication g o o, 1 00000
process data

AF-1g | Communication g ¢ o, 1 00000
process data

AF-20 |Communication oy ot 1 0x0000 | %
process data

AF-22 | Communication g ¢ o, 1 0x0000 |
process data

AF-24 | Communication g ¢ o, 1 0x0000 |
process data

AF-26 |ComMmunication oy ot 1 0x0000 o
process data

AF-28 |Communication oy ot 1 0X0000 | %
process data

AF-30 | Communication g ¢ o, 1 0x0000 |
process data

AF-3p |Communication o gt 1 0x2070 Y
process data

AF-34 |Communication o gt 1 0x2070 e
process data

AF-36 | Communication g o o, 1 0070 | %
process data

AF-3g | Communication g 4 o, 1 0x2080 |
process data

AF-40 |Communication o fttf 1 0x2070 Y
process data

AF-42 |Ccommunication o ot 1 0x2070 ¥
process data

AF-a4 | Communication |, o o, e 1 0x0000 |
process data

AF-46 | COmmunication g ¢ o, 1 0x0000 |
process data

AF-4g |Communication o it 1 0x0000 o
process data

AF-50 |Communication o ot 1 0x0000 | 4
process data

AF-52 | Communication g ¢ o, 1 0x0000 |
process data

AF-54 | Communication g ¢ o, 1 0x0000 |
process data

AF-56 |communication o ot 1 0x0000 e
process data

AF-5g | Communication g ¢ o, 1 0x0000 |
process data

AF-0 | Communication ¢ o, 1 0x0000 | ¥
process data

AF-2 | Communication g ¢ o, 1 0x0000 |

process data
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C.2 Monitoring Parameters

Parameter No. ‘ Parameter Name Setting Range Min. Unit
Group UO: Running Monitoring Parameters

Uo0-00 Running frequency -650.00 Hz to +650.00 Hz 0.01 Hz
Uo0-01 Frequency reference -650.00 Hz to +650.00 Hz 0.01 Hz
U0-02 Bus voltage 0.0-1000.0V 0.1V
u0-03 Output voltage 0Vto F02.03 1V
U0-04 Output current 0.1-6553.5A 0.1A
Uo0-05 Output power 0.4-1000.0 kW 0.1 kw
U0-06 Output torque 0% to 200% 0.1
uo-07 DI status - -
U0-08 Output relay status - -
U0-09 Voltage after All correction -10.00V to +10.000 V 0.001V
Uo-10 Voltage after Al2 correction -10.00 V to +10.000 V 0.001V
U0-11 Voltage after Al3 correction -10.00 V to +10.000 V 0.001V
u0-12 Mechanical angle of the resolver 1-4096 1
uo-13 Reserved - -
Uo-14 Motor speed -9999 rpm to +32767 rpm 1

U0-15to U0-18 | Reserved - -
Uo-19 Set speed -9999 rpm to +32767 rpm lrpm
u0-20 Motor feedback frequency Q15 0-65535 1

U0-21to U0-24 | Reserved - -
u0-25 Accumulative overload value 0-36000 1.0
u0-28 g\‘gig:raetntthe occurrence of 0.01-655.35 A 0.01A
U029 | Overcurrent type 2 Sofware overurrent. |1
U0-30 Voltage before All correction -10.000 V to +10.000 V 0.001V
U0-31 Voltage before Al2 correction -10.000 V to +10.000 V 0.001V
u0-32 Voltage before Al3 correction -10.000 V to +10.000 V 0.001V
U0-33 Reserved - -
Uo0-34 AO1 output voltage 0.000-10.000 V 0.001V
U0-35 AO2 output voltage 0.000-10.000 V 0.001V
U0-36 Real-time angle 0.0°to 359.9° 0.1°
u0-37 Set oil pressure 0.0 kg/cm” to A3-02 0.1 kg/cm’
U0-38 Feedback oil pressure 0.0 kg/cm” to A3-02 0.1 kg/cm’
Uo0-39 Set motor speed -9999 rpm to +30000 rpm lrpm
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Parameter No. Parameter Name Setting Range Min. Unit
U0-40 Feedback motor speed -9999 rpm to +30000 rpm lrpm
u0-41 Actual motor speed 0-65535 1
u0-42 Resolver interference status 0-65535 1
u0-43 Reserved - -

U0-44 Reserved - -

u0-45 Motor KTY temperature -40.0°C to +200.0°C -

U0-46 Number of received CAN frames 0-65535 1

uo-47 Number of CAN transmitting error | 0-65535 1

U0-48 Number of CAN receiving error 0-65535 1

:
Group U1: Qil Pressure Monitoring Parameters

U1-00 Real-time resolver angle 0.0°to 359.9° 0.1°

U1-01 Set oil pressure 0.0 kg/cm” to A3-02 0.1 kg/cm’

U1-02 Feedback oil pressure 0.0 kg/cm” to A3-02 0.1 kg/cm?

u1-03 Feedback flow -9999 rpm to +30000 rpm lrpm

U1-04 All analog voltage -9.999 Vto +9.999 V 0.001V

U1-05 Al2 analog voltage -9.999 Vto +9.999 V 0.001V

U1-06 Al3 analog voltage -9.999 Vto +9.999 V 0.001V

u1-07 Al zero drift -9.99Vto+9.99V 0.01V

U1-08 Al2 zero drift -9.99Vto+9.99V 0.01V

U1-09 Al3 zero drift -9.99Vto +9.99V 0.01V

U1-10 Flow set on the host controller 0.00 Hz to FO-10 0.01 Hz

Ul-11 Resolver signal interference status gi—slc(z)onon(erits:(;\)/ercable 1

UL-12 (C);lnpt):glslsetire reference from the host 0.0 kg/cm?” to A3-02 0.1 kg/em?

UL-13 CAN communication interference 0-128 (off-line) 1

status
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Appendix D Use of CANopen

D.1 Servo Drive Parameter Settings

Set parameters in the following order.

Table D-1 Parameter setting in CANopen mode

Parameter No. Setting Range Description
A2-00 4:500 Kbps Baud rate
A2-01 1-8 Drive station number
A3-00 6 CANopen mode
F0-02 2 Command source from communication

D.2 Default RPDO Setting

By default, the ES510 receives references from the host controller through RPDO1.
The mapping objects for RPDO1 include PQ control word, multi-pump control word,
pressure reference, and flow reference, as shown in the following table.

Table D-2 Default mapping object for RPDO1

RPDO1: 0x20x (x indicates node ID)

Mapping object 1

Mapping object 2

Mapping object 3

Mapping object 4

Object Name |PQ control word Multi-pump Pressure (0.1 bar) |Flow (0.01%)
control word
Objectindex |0x2073-01 0x2073-02 0x2073-03 0x7303-04

D.2.1 Descriptio

n of PQ Control Word

PQ control word includes running modes and running command information of the
servo drive. As shown in the following table, the value of reserved bits (Bit3, Bit4, Bit5,
and Bits 8 to 15) is 0 and the value of Bit6 and Bit7 is fixed to 1. By adjusting the control
word of Bit0, Bit1, and Bit2, you can enable, disable or reset the servo drive.

Table D-3 Content definition of PQ control word

ltem  |Bits8to 15| Bit7 | Bit6 | Bit5 Bit4 Bit3 [ Bit2 [ BitL | Bit0
Control word
001: Forward running
Bit 010: Reverse running
o Reserved | 1 1 |Reserved |Reserved | Reserved |101: Coast to stop
description
110: Decelerate to
stop
111: Fault reset
Forward
running HOO 1 1 0 0 0 001
(HOoOC1)
Coast to stop
(HOOCS) HOO 1 1 0 0 0 101

=212 =




Appendix D Use of CANopen

ltem  [Bits8to 15 Bit7 | Bit6| Bit5 Bit4 Bit3 [ Bit2 [ BitL | Bit0
Fault reset
(HOOCT) HO0 1)1 0 0 0

D.2.2 Description of Multi-Pump Control Word

The multi-pump control word is used to set the working mode (master pump mode and
slave pump mode) of the servo drive. The control word is 16-bit unsigned integers. For

the meaning of each bit, see the following table.

Table D-4 Description of multi-pump control word

Multi-Pump Control Word
Example - - - - - - - -
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
H0441 0 1 0 0 0 0 0 1
Master Slave Master Master Master | Master Master Slave
pump pump pump pump pump pump pump pump
Multi-Pump Control Word
Example , - - - - - - -
Bit15 Bit14 Bit13 Bit12 Bitll Bit10 Bit9 Bit8
H0441 0 0 0 0 1 0 0
Master Master Master Master Slave Master Master
pump pump pump pump pump pump pump

@ Note: Bit0 to Bit14 correspond to drives with node IDs 1 to 15. If the bit corresponding to
the multi-pump control word received by the drive is 0, the drive runs in master pump
mode. Otherwise, the drive runs in slave pump mode.

D.2.3 Description of Pressure References

The pressure reference is 16-bit unsigned integers with min. unit of 0.1 bar. Examples of

pressure reference are given in the following table.

Table D-5 Examples of pressure references

Reference Data

Reference Meaning

HO1F4 (500) 50.0 bar
HO3E8 (1000) 100.0 bar
HO7DO (2000) 200.0 bar

D.2.4 Description of Flow Reference

Table D-6 Examples of flow reference

Reference Data

Reference Meaning

HO7DO (2000) 20.00%
H1388 (5000) 50.00%
H2710 (10000) 100.00%
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D.3 Applications
D.3.1 Running in Single-Master Mode

In applications where there is only one servo drive, the drive is used as the independent
master pump. If the node ID of the drive is 1, the drive runs in forward direction at
a pressure of 70 bar and a flow of 50%. The host controller uses default RPDO1 for
communication. The RPDO1 data is shown in the following table.

Table D-7 Example of independent master pump running

Multi-Pump o
COB-ID | PQ Control Word Control Word Pressure (0.1 bar) Flow (0.01%)
201 HO0C1 H0000 HO02BC (700) H1388 (5000)

D.3.2 Running in Single-Master Multi-Slave Mode

If there are three drives whose node ID are 1, 2, and 3 respectively in the network, the
drive whose node ID is 1 serves as the master pump, while the drives whose node IDs
are 2 and 3 serve as the slave pumps and run following the master pump. If the pressure
is 70 bar and the flow is 50%, the RPDO1 data sent by the host controller to each drive is
as follows.

Table D-8 Example of single-master multi-slave mode

COB-ID | PQ Control Word Chgilttric-)llp\j\ln;fd Pressure (0.1 bar) Flow (0.01%)
201 HOOC1 HO0006 HO02BC (700) H1388 (5000)
202 HOOC1 H0006 HO02BC (700) H1388 (5000)
203 HOOC1 HO0006 HO02BC (700) H1388 (5000)

D.3.3 Running in Multi-Master Multi-Slave Mode

If there are four drives whose node IDs are 1, 2, 3, and 4 respectively in the network,
the drive whose node ID is 2 serves as the slave pump and runs following the drive
whose node ID is 1, and the drive whose node ID is 3 serves as the slave pump and runs
following the drive whose node ID is 4. If the pressure is 70 bar and the flow is 50%,

the RPDO1 data sent by the host controller to the drives whose node ID are 1 and 2 are
shown in Table D-9, and the data sent to drives whose node ID are 3 and 4 are shown in

Table D-10.

Table D-9 RPDO1 data received by drives whose node ID are 1 and 2

Multi-Pump 0
COB-ID | PQ Control Word Control Word Pressure (0.1 bar) Flow (0.01%)
201 HO0C1 H0002 HO02BC (700) H1388 (5000)
202 HO0C1 H0002 HO02BC (700) H1388 (5000)
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Table D-10 RPDO1 data received by drives whose node ID are 3 and 4

Multi-Pump 0
COB-ID | PQ Control Word Control Word Pressure (0.1 bar) Flow (0.01%)
203 HOOC1 H0004 HO02BC (700) H1388 (5000)
204 HOOC1 H0004 HO02BC (700) H1388 (5000)
&S @ The references for the master and slave pumps in the same group are
Q identical. The multi-pump control word received by each group of master
NOTE and slave pumps is different when there are multiple groups of master and

slave pumps.

D.4 Transmitting Time of TPDO1 and TPDO2

TPDO1 Triggers 0x1800/TPDO2 Triggers 0x1801

Sub-index Description Default Unit
3 Disabling time 500 (50 ms) 100 ps
5 Event time 150 (150 ms) 1ms

D.5 Object Index of Commonly-Used Monitoring Data

Object Index Description Min. Unit Description

0x2071-03 Feedback oil pressure | 0.1 kg/cm’

0x2071-04 Motor speed lrpm

0x2070-05 Output current 0.1A

0x2070-07 Output torque 0.1%

0x2070-06 Output power 0.1 kw

0x2070-0E Output voltage 1V

BAOTSOF | Faultcode w8 it ndicte he fatscbeode.
0x2070-03 Bus voltage 0.1V

D.6. Heartbeat Protection

Heartbeat Consumption Time (0x1016)

Sub-index Default Description
12C indicates 300 ms. If the drive does not receive the heartbeat
Subl 0x007F012C | message from the master station within 300 ms, E42.11 will be
reported.
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D.7 RPDO1 Communication Time Setting

RPDO1 Time Setting (0x1400)
Sub-index Description Default Unit
3 Disabling time 30 (3 ms) 100 ps
5 Event time 10 (10 ms) 1ms
D.8 EDS File

You can ask the technical personnel of Inovance for EDS file.

Q @ In the case of low network load rate, you can increase the PDO
Q transmission cycle to 2 ms to improve the drive response.
€@ RPDO4 is used in the ES510 to support multi-pump function. It cannot be
NOTE modified externally. Remember to avoid using it.

-216-



Appendix E Modbus Communication Protocol

Appendix E Modbus Communication Protocol

The ES510 provides RS485 communication interface and supports Modbus-RTU
communication protocol. Through the Modbus communication protocol, you can
implement centralized control of the drive, such as setting the running commands,
modifying or reading parameters, and reading the running status and fault information,
by using a computer or programmable logic controller (PLC).

This protocol defines the content and format of messages transmitted through serial
communication, including master polling (or broadcasting) format and master coding
method (parameter No. for the action, transmission data, and error check). The slave
uses the same structure in the response, including action confirmation, data returning,
and error check. If an error occurs when the slave receives a message, or the slave
cannot complete the action required by the master, the slave returns a fault message
(response) to the master.

E.1 Application Method
As a slave, the servo drive is connected to a "single-master multi-slave" PC/PLC control
network with RS485 bus.
E.2 Bus Structure
1) Hardware interface
An RS485 extension card MD38TX1 must be inserted into the drive.
2) Topological structure

The system consists of a single master and multiple slaves. Each device in the network
has a unique slave address. Among them, a device (usually a PC, PLC or HMI) serves as
the master and initiates communication to read or write parameters of the slaves. The
other devices serve as slaves and respond to query or communication operations from
the master. Only one device is allowed to transmit data at the same moment, and other
devices receive data.

The address range of the slaves is 1 to 247. The value 0 is a broadcasting communication
address. A slave must have a unique address in the network.

3) Communication transmission mode

The asynchronous serial and half-duplex transmission mode is used. In the process
of asynchronous serial communication, data is sent frame by frame in the form of
message. In Modbus-RTU protocol, an interval of at least 3.5-byte transmission time
marks the end of the previous message. A new message starts to be sent after this
interval.
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Mastersendingl  Slaveresponsel , Master sending2  Slave response 2

— XONTICADD - Xxmmounm_—

|Interval ofat Dataframe ntervalofat Dataframe | [
‘least 3.5-byte least 3.5-byte
transmission time transmission time

The built-in communication protocol of the ES510 is the Modbus-RTU slave
communication protocol, which allows the drive to provide data to respond to a "query/
command" from the master or execute the action according to "query/command" from
the master.

The master can be a PC, an industrial control device, or a PLC. It can communicate with
a single slave or send broadcast messages to all slaves. When the master communicates
with a single slave, the slave needs to return a message (response) to the "query/
command" from the master, but it need not return a response to a broadcast message
sent by the master.
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Appendix F List of Motor IDs and Motor Models

Motor Series Motor ID Motor Model
50517 ESMG1-89C17CD-*****
50717 ESMG1-13D17CD-*****
50917 ESMG1-17D17CD-*****
51117 ESMG1-21D17CD-*****
ESMGL 51517 ESMG1-27D17CD-*****
50520 ESMG1-11D20CD-*****
50720 ESMG1-15D20CD-*****
50920 ESMG1-19D20CD-*****
51120 ESMG1-25D20CD-*****
51520 ESMG1-31D20CD-*****
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Warranty Agreement

INOVANCE Wwarranty Agreement

1) Inovance provides an 18-month free warranty to the equipment itself from the date
of manufacturing for the failure or damage under normal use conditions.

2) Within the warranty period, maintenance will be charged for the damage caused
by the following reasons:

a. Improper use or repair/modification without prior permission

b. Fire, flood, abnormal voltage, natural disasters and secondary disasters

c. Hardware damage caused by dropping or transportation after procurement
d. Operations not following the user instructions

e. Damage out of the equipment (for example, external device factors)

3) The maintenance fee is charged according to the latest Maintenance Price List of
Inovance.

4) Ifthere is any problem during the service, contact Inovance’s agent or Inovance
directly.

5) Inovance reserves the rights for explanation of this agreement.

Suzhou Inovance Technology Co., Ltd.
Address: No.16, Youxiang Road, Yuexi Town, Wuzhong District, Suzhou 215104, P.R. China

Website: http://www.inovance.com
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Shenzhen Inovance Technology Co., Ltd.

Www.inovance.com

Suzhou Inovance Technology Co., Ltd.

www.inovance.com

Add.: Inovance Headquarters Tower, High-tech Industrial Park,
Guanlan Street, Longhua New District,
Shenzhen 518000, P.R. China

Tel: (0755) 2979 9595 Fax: (0755) 2961 9897

Add.: No. 52, Tian E Dang Road, Wuzhong District, 215104,
Suzhou City, Jiangsu Province, P.R. China
Tel: (0512) 6637 6666 Fax: (0512) 6285 6720
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