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Preface

Preface

Thank you for purchasing the 810 series power supply unit developed and
manufactured by Inovance.

The MD810, a new generation low voltage multidrive system, isa common DC bus
drive system consisting of a power supply unit and multiple drive units. It is applicable
to applications such as a single mechanical device with multiple drive points or
continuous production line system.

The 810 series power supply unit covers a power range of 22 kW, 45 kW, 110 kW, 160 kW,
and 355 kW and has a total of five outline structures. It is divided into the booksize unit
and the vertical tower unit. The 22 kW to 160 kW power supply unit is a booksize unit
with equal height and depth and a total of four width designs (50 mm, 100 mm, 200 mm
and 300 mm). The 355 kW power supply unit is a vertical tower unit with a width of 180
mm.

The 810 series power supply unit is divided into the MD810, ES810, and TD810 series
power supply unit. The MD810 series power supply unit applies to the MD810 and 1S810
series drive units. The ES810 series power supply unit applies to the ES810 series drive
unit. The TD810 series power supply unit applies to the TD810 series drive unit.

The following table lists the combined system schemes and applications based on the
810 series power supply unit:

Combined Schematic Diagram of Combination

Scheme Effects Application

Metal products, printing
and packaging, textile

MD810 series printing and dyeing
E?thir I\jggrl)éy chemical fiber and

plastics, EU small-sized
; papermaking, hoisting,
and other industries

Sy (s s
| B
series drive unit I i il B
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Combined
Scheme

Schematic Diagram of Combination
Effects

Application

MD810 series
power supply
unit +1S810
series drive unit

5 e e —"o

This scheme is able to
implement stable running
and accurate positioning
control along with the
small and medium

inertia ISMH series high
response servo motor,
and is applicable for such
automation equipment
as gravure presses, flexo
presses, corrugated paper
printing equipment,
semiconductor
manufacturing equipment,
chip mounters, PCB
punching machines,
transport machinery, food
processing machinery,
machine tools and
conveying machinery.

ES810 series
power supply
unit + ES810
series drive unit

This scheme is able to
implement quick and
accurate position, speed
and torque control

along with the small and
medium inertia ESMQ,
ESMG and ESMH series
high response servo
motors, and is applicable
for such automation
equipment as plastic
molding, semiconductor
manufacturing equipment,
chip mounters, PCB
punching machines,
transport machinery, food
processing machinery,
machine tools and
conveying machinery.
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Combined Schematic Diagram of Combination

Scheme Effects Application

Textile industries including

TD810 serieT dyeing and printing,
Egn/ir?ggfoy chemical fiber, cotton

spinning, doubling and

series drive unit o
twisting,

Note: Specific appearance and structure of combined effects shown in the table are
subject to real objects.

First-time Use

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

For More Documents

The 810 series power supply unit applies to the MD810, 1S810, ES810, and TD810
series drive units. This manual describes only data such as the product information,
installation, communication, troubleshooting and function parameters of the power
supply unit. For data about the drive units, refer to their manuals.

Optional drive unit manual:

19010518  MD810 Series Drive (Multidrive System) User Guide

19010647  IS810N-INT Series Standard Servo Drive (Multidrive System) User Guide
19010648  ES810 Series Servo Drive (Multidrive System) User Guide

Please visit Inovance technical official website at http://www.inovance.com to
download PDF documents.

Approvals

The following table lists the certificates 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 Directives Standard
EMC directives 2014/30/EU EN 61800-3
CE LVD directives 2014/35/EU EN 61800-5-1
RoHS directives 2011/65/EU EN 50581
TUV - EN 61800-5-1
> @ The above EMC directives are complied with only when the EMC electric
/Q installation requirements are strictly observed.
NOTE Certification marks on the product nameplate indicate compliance with

the corresponding certificates and standards.

Machines and devices used in combination with this drive must also
be CE certified and marked. The integrator who integrates the drive
with the CE mark into other devices has the responsibility of ensuring
compliance with CE standards and verifying that conditions meet
European standards.
For more information on certification, consult our distributor or sales

representative.




Revision History

Revision History

Date Version Change Description
March 2018 A00 First release
Added information about TD810 series.
March 2019 AO1 Added information about the PROFINET-to-CANopen
network bridge.
Deleted the service hotline.
July 2020 A02 Updated the input AC filter models of Schaffner in

"9.5.4 External EMC Filter".
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Safety Instructions

Safety Instructions

Safety Precautions

1)

2)

Before installing, using, and maintaining this equipment, read the safety
information and precautions thoroughly, and comply with them during operations.

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

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

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

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

Safety Levels and Definitions

é DANGER indicates that failure to comply with the notice will result in severe

personal injuries or even death.

é WARNING indicates that failure to comply with the notice may result in severe

personal injuries or even death.

é CAUTION indicates that failure to comply with the notice may result in minor

personal injuries or damage to the equipment.

-11-
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Safety Instructions

Safety Instructions

Unpacking

&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.

&WARNING

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.

Storage and Transportation

&CAUTION

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.

&WARNING

4

L 4
L 4
<

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 stay below the equipment when the equipment is lifted by hoisting equipment.
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Installation

&WARNING

Thoroughly read the safety instructions and user guide before installation.

Do not modify this equipment.

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

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

When this equipment is installed in a cabinet or final equipment, protection measures
such as a fireproof enclosure, electrical enclosure, or mechanical enclosure must be
provided. The IP rating must meet IEC standards and local laws and regulations.

*e G0

A DANGER

€ Equipmentinstallation, 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.

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

Wiring

& DANGER

€ Equipmentinstallation, 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. Wait at least 10 minutes before

further operations because residual voltage exists after power-off.

2

2

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 antistatic wrist strap. Failure to comply will result in damage to internal equipment
circuits.
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&WARNING

2

L 4
L 4
L 4

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
equipment.

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 resultin an
electric shock.

Operation

& DANGER

* o o

Do not touch any wiring terminals during operation. Failure to comply will result in an
electric shock.

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.

L 4
4

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

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

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

€ 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

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

@ 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.

@ 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.

Disposal

@ Retire equipment by following local regulations or standards. Failure to comply may
result in property damage, personal injuries, or even death.

@ Dispose of or recycle retired equipment by following industry waste disposal standards
to avoid environmental pollution.

-15-
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Safety Signs

W Description of safety signs in the user guide

>R 0=

~

D

v e’ **min

Danger!

Read the user guide before installation and operation.

Reliably ground the system and equipment.

High temperature!

Prevent personal injuries caused by machines.
High voltage!

L 3
: Wait xx minutes before further operations.

B Description of safety signs on the equipment

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

describes the safety signs.

Safety Sign

Description

A

AG_:}wmin

@ Read the user guide before installation and operation.
Failure to comply will result in an electric shock.

@ Do not remove the cover at power-on or within 10 minutes
after power-off.

@ Before maintenance, inspection, and wiring, cut off input
and output power, and wait at least 10 minutes until the
power indicator is off.




1 Product Information

1 Product Information

The 810 series power supply unit applies to the MD810, 1S810, ES810, and TD810 series
drive units. This chapter describes only the product information about the power
supply unit. For product information about the drive units, refer to their manuals.

Safety Instructions

&

Never perform wiring at power-on. Failure to comply may result in electric shock. Keep
the breaker in OFF state.

AWarning

L2

When installing the power supply unit in an enclosed cabinet or shell box, cool it fully with
a cooling fan or air conditioner to keep the air inlet temperature of the power supply unit
below 50°C. Failure to comply may result in overheat or fire.

ACaution

&

*

Cover the top of the power supply unit with a cloth or paper during installation to prevent
metal filing, oil, and water from entering the power supply unit during drilling.

If foreign objects enter the power supply unit, it may result in the failure of the power
supply unit.

After the installation work is completed, remove the paper or cloth. If the cloth or paper
continues to cover the top, the ventilation may become bad, resulting in abnormal
heating of the power supply unit.

When operating the power supply unit, follow the procedure specified the ESD to avoid
static damage to any internal circuit of the power supply unit.

When the motor runs at a low speed, the cooling effect will drop. With the temperature
increasing, it may result in motor failure due to overheating. Improvement on motor
cooling conditions may be made into consideration.

The motor speed control range varies with lubrication methods and manufacturers.
When running the motor beyond the speed control range, consult the motor
manufacturer.

The torque characteristics with the power supply unit used for the drive are different from
those with the commercial power supply used for the drive. Please check the load torque
characteristics of the machinery to be connected.

Pay attention to this when selecting a power supply unit capacity. In addition, when the
wiring distance between the motor and the drive unit is long, the motor torque will be
reduced due to voltage drop. Please use a cable with enough thickness to perform wiring.
Do not lift the power supply unit with the outer cover removed. Failure to comply may
result in damage to the circuit board or terminal block of the power supply unit.
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1 Product Information

You can see the machine barcode by
opening the lower cover.

XXKXK;

XXX XKBLO-20MATXKXX

1.1 Nameplate and Model Number

Nameplate of MD8L0 series powersupply unit

et MODEL:  MD8L0-20M4T45G100 @iz

Rated input INPUT:  3PH AC 380-480V 112.0A 50/60Hz

Rated output OUTPUT: DC 537V-679V 110.04 45kW.
XO0UKNXKNKKNX

Suzhou Inovance Technology Co.,Ltd.

Serial No. S/N:

Nameplate of ES810 series powersupply unit
e B
Certificates

Product
model

Rated input

— | MODEL: ES810-20M4T240-00
—

Rated output —|

INPUT:  3PH AC 380-480V 196.0A 50/60Hz

OUTPUT: DC 537V-679V 240.0A 110KW
Serial No. SMN: XXKHKXKOUXNXKX

—>

L Suzhou Inovance Technology Co, Lid.

Nameplate of TD810 series powersupply unit
( B
Certificates

Product
model

Rated input

—_p»| MODEL: TDS10-20M4T456100
—>
Rated output —]

—>

INPUT:  3PH AC 380-480V 112.0A 50/60Hz
OUTPUT: DC 537V-679V 110.0A 45kW.

ST XO00KKOO0KX

Serial No.

Suzhou Inovance Technalogy Co, Ltd.

MD810 - 50M

Mark [ Product Category

|
1—

|

MD 810 AC drive series
Tosto | ACdrive specialised
for textile
Mark Unit Type
20M | Powersupplyunit
soM | Driveunit
Mark Voltage Class
AT 380-480V
Mark Ao Type
drive | None| single-axis
UL b | puat-ads
Mark Power Range (kW)
22 22
45 45
Power
supply 110 | 110
unit
60 | 160
55 | 355
15 |15
Drive
unit
ss | 355
Mark Model
G General purpose

L
- —
e 200
Sasssiacs
G00009000
0099
I_ Mark Description
None | 1.5-160 kW (booksize unit)
H 90-355 kW (Vertical tower unit)
w Water cooling
Mark Optional Extension Part
0 None
1 Builtin STO
Mark | Optional Communication Part
0 | Built-in RS-485 and CAN
B in Profibus-DP network
Power [ 1| bridge and CAN
supply
unit Built-n PROFINET network
2 [bridge and CAN (unavailable
for the 355 kW model)
Drive 0 | Built-in RS-485 and CAN
t
! Built-in Profibus-DP and CAN
Mark Optional Functional Part
No optional builtin braking unit
Power
supply Bulltn braking unt (only
unit | 1 |available for the 22 kW and
45KW models)
2 [ uiltin differential PG card
Drive
it | 3 |Buittin 23:bit PG card
o | Buitein resolverand frequency
division cart




1 Product Information

ES810-20M 4T 110-10

Mark

PowerSupply

Default

Mark

Optional Functional
Components

Mark Series,
ES810 Electro-hydraulicservo
Mark UnitType

20M Powersupply unit
Mark Voltage Class

47 380Vto 480V

Mark Rated Output Current

56 56 A

110 110A

240 240A

358 358A

Q@ .

NOTE

Nooptional built-in
braking unit

Built-in braking unit
(Optional for only
ES810-20M4T110)

Figure 1-1 Designation rules and nameplate of the power supply unit

@ The PROFINET network bridge is unavailable for 355 kW power supply

units.
The water cooling models are 160 kW power supply units and 11 to 37
kW single-axis drive units.
€ Only 22 kW and 45 kW power supply units are equipped with built-in
braking units.
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1 Product Information

1.2 Components

The 810 series power supply unit is divided into the MD810, ES810, and TD810 series
power supply unit. The following figure shows the description of components:

24V power input

Connecting busbar

Built-in busbar

Bus protective baffle

Upper cover

Cable clip

Mounting hole
STO protective

i power input

RJ45
communication
terminal

Operating panel

Lower cover

Cover clasp

Body

Control terminal

Shield grounding
screw

UVW terminals

DP communication
DB9 terminal

Power terminal cover

Figure 1-2 Description of components of the power supply unit



2 Mechanical Installation

2 Mechanical Installation

The 810 series power supply unit applies to the MD810, 1S810, ES810, and TD810 series
drive units. This chapter describes only the mechanical installation of the power supply
unit. For the mechanical installation of the drive units, refer to their manuals.

2.1 Precautions

2.1.1 Transportation Precautions

5)

Transportation loss precautions

When receiving goods from a transportation company, check the 810 series power
supply unit carefully.

Check received goods according to the supply list.

If any goods loss or damage is found, notify the transportation company
immediately.

If you find any invisible loss or damage, please notify the transportation company
immediately and ask it to perform equipment qualification.

If you do not notify the transportation company immediately, you may lose the
right of compensation for goods loss or damage.

If necessary, contact your local Inovance technical office for support.
Transportation precautions

Pack the equipment according to the requirements and climatic conditions in
transit and the destination before the equipment leaves the factory.

Follow precautions for transportation, storage, and correct operation indicated on
the package.

The equipment must be placed on a wooden chassis (pallet) when being
transported with a forklift.

Do not disassemble the equipment as long as it is still placed on this wooden
chassis and continues to be transported.

Allowable ambient temperature during transportation:

-25°C to +70°C, level 2K3 according to IEC 60721-3-2, maximum 24 hours at as low as
-40°C .

6)

For precautions on auxiliary installation for cabinet transportation, see "2.5
Auxiliary Installation for Cabinet Transportation" to avoid damage to the power
supply unit during transportation.
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2 Mechanical Installation

AWarning

&

Transportation loss indicates that the AC drive is under improper stress so that the
electrical safety performance of the AC drive cannot continue to be ensured. Do not
connect the equipment before a professional test is performed.

Failure to comply may result in death, serious injuries, or great property loss.

The storage period cannot exceed one year. If the storage period exceeds one year, the DC
bus capacitor in the power component must be recharged during commissioning.

2.1.2 Storage Precautions

1)

The AC drive must be placed in a clear and dry space. The temperature must
maintain in the range of -25°C to +70°C (level 1K4 according to IEC 60721-3-1).
Temperature fluctuation cannot exceed 20°C/h.

Covering or corresponding measures must be taken during long-term storage to
ensure that the AC drive is not polluted and environmentally affected. Otherwise,
the right of compensation for damage will lose effectiveness.

2.1.3 Installation Environment Precautions

1)

Ambient temperature: Ambient temperature has a great effect on the power supply
unit life. The operating ambient temperature of the power supply unit must not
exceed an allowable temperature range (-10°C to 50°C).

Altitude: When the installation altitude exceeds 1000 m, the 810 series power
supply unit must be derated according to any recommended capacitance value.

Installation surface requirements: The installation surface of the 810 series

power supply unit must be flame retardant. Its structural strength must meet

the strength requirements for device transportation, storage, and running under
normal conditions to avoid damage to the AC drive device due to vibration or
excessive deformation of the installation surface. The installation surface must
remain vertical to the horizontal ground and be secured to the cabinet properly.
The installation surface must be able to withstand no less than four times the total
weight of the installed device.

Cooling requirements: A large amount of heat may be generated during the
operation of the AC drive. There must be plenty of cooling space in the installation
area. It must be ensured that the cooling holes of the AC drive cabinet are not
blocked.

Vibration requirements: Install the drive in a place with no vibration. Vibration must
not be greater than 0.6 g. Keep away from devices such as punch presses.

Other requirements: Install the drive in an environment free from a) direct sunlight,
moisture, and water drops; b) corrosive, inflammable, or explosive gases; and c)
grease dirt and dust.
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~

e N

S

Ambient-10°C to 50°C

Figure 2-1 Installation environment

. . Strongvibration
Dust, oil Sunlight Vibration less than 0.6 g
D)
k-‘l
High
temperature
and humidity

Corrosive, explosive
and combustible gas

4 Combustible
material

Install on the surface of an
incombustible object

7) The drive units must be installed in a fireproof cabinet with doors that provide
effective electrical and mechanical protection. The installation must conform to
local and regional laws and regulations, and to relevant IEC requirements.
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2.2 System Selection
2.2.1 System Selection Flowchart

< Start >

\
Determine load distribution
and motor requirements.

Y
Determine the motor type,
quantity and specifications.

Y

Drive unitselection

A

Power calculation

Y

Power supply unit selection

Y

Bus current calculation

\ 4
Determine a combination
and arrangement mode.

Isa
common bus
external power terminal
needed?

Cabinet design <

Yes

Selection of
common
bus external
power
terminal

\4
End

Figure 2-2 Selection flowchart
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2.2.2 Selection of the Load and Motor

1)

2)

Determine a motor type and quantity according to the load and operating mode of
the mechanical equipment.

Determine the requirements of the mechanical equipment for the power, torque,
speed, startup, speed regulation, braking, overload, heating, and temperature rise
of the motor.

Select the rated power, rated voltage, and rated speed in the motor product
catalog.

Economically and correctly select a motor capacity provided that the load of the
mechanical equipment is fully satisfied.

P, =\/§><Un><ln><cos Oxn

P,, — Rated power; U,, — Rated voltage; I,, — Rated current; COS 0 — Power factor;

n— Efficiency

2.2.3 Selection of the Drive Unit

1)

2)

3)

Determine the drive unit quantity according to the power supply unit quantity. One
motor needs one drive unit.

Select the power and model of the drive unit according to the rated power of the
motor.

For the selection models and powers of the MD810, 1S810, ES810, and TD810 series
drive units, see their user manuals.

2.2.4 Selection of the Power Supply Unit

1)
2)

Calculate the sum of rated powers of all selected drive units.

The power of the power supply unit must be greater than or equal to 80% of the
sum of rated powers of all drive units.

P >80% (P1+P2+P3+P4+P5+..)

where p is the power of the power supply unit and P1, P2, P3, P4, P5, etc. are the
rated powers of drive units.

Select a power supply unit model from the following table. When one power
supply unit cannot meet the power requirements, parallel connection of multiple
power supply units may be used.
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Table 2-1 Parameter specifications of the power supply unit

. Rated | Power | ACInput be Current
Power Supply Unit . Output . . .
Model Power | Capacity | Current Current Braking Unit Carrying
(kW) (kVA) (A) (A) Capacity (A)
Input voltage 380 VAC to 480 VAC (Operating range: 323 VAC to 528 VAC) Output voltage 537 VDC to
679 VDC
MD810-20M4T22GXXX 22 54 59 56  |Optional built-in 100
MD810-20M4T45GXXX | 45 81 112 110  |Optional built-in 200
MD810-20M4T110GXXX | 110 | 179 196 249 |Optional external 200
MDBUN series
MD810- Optional external
20M4T160GXXX(W) 160 | 263 292 358 | IDBUN series 200
MD810-20M4T355GXXX | 355 565 619 750 |Optional external 200
MDBUN series
TD810-20M4T22GXXX 2 54 59 56 |Optional built-in 100
TD810-20M4T45GXXX 45 81 112 110  |Optional built-in 200
TD810-20M4T110GXXX | 110 179 196 240 |Optional external 200
MDBUN series
TD810- Optional external
20M4T160GXXX(W) 160 | 263 292 358 | \DBUN series 200
TD810-20M4T355GXXX | 355 | 565 619 759 |Optional external 200
MDBUN series
ES810-20M4T056-10 2 54 59 56 |Optional built-in 100
ES810-20M4T110-10 45 81 112 110  |Optional built-in 200
ES810-20M4T240-00 10 | 179 196 240 |Optional external 200
MDBUN series
ES810-20M4T358-00 160 | 263 292 358 |Optional external 200
MDBUN series

ACaution

@ The configuration coefficient of the power supply and drive units is generally 80%. When
the requirements for the overload capacity of the mechanical equipment load are high, the
configuration coefficient needs to be adjusted to 100% to 150%. When the requirements for the
overload capacity of the mechanical equipment load are low, the configuration coefficient can
be adjusted to 60% to 80%.

& Only power supply units with the same power size can be paralleled. The maximum number
of parallel power supply units is four. If more than four power supply units are adopted, power
supply units with a greater power level must be selected before parallel connection.
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2.2.5 System Combination and Arrangement

The 810 series power supply unit uses the booksize design. The combination and
arrangement modes are very flexible. Single or dual rack installation is allowed. A power
supply unit may be located between or on the left side of the drive units. The 810 series
power supply unit applies to the MD810, 1S810, ES810, and TD810 series drive units. For
specific installation of the power supply unit and the drive units, refer to their manuals.

B Single rack installation

It is recommended to use a single rack paralleled arrangement with a power supply unit
placed on the left or in the middle provided that physical space in the cabinet allows
doing so. The following table shows typical single rack combination and arrangement

modes:
Arrangement Schematic Diagram of Combination and .
Mode Arrangement Bus Current Calculation
—— e e ol Sl |
T ——— L ——— L —— L-—- ——
| =80% (I, +1,+
| s 11 12 13 l4| [Is| |l6 power supply unit = (h+1,
Power suppl 3+ 1+ g+ 1+ ...
3 5 6
unit placed L+l st g+, <
on the left 200A
Power supply Drive Drive |4 + |5 + |5 t < 100A
unit unit unit || S | (] [ o]
= Current-carrying capacity 200 A s Current-carrying capacity 100 A
Common bus external power terminal
(optional, current-carrying capacity 200 A)
Power supply = == | ﬁ:_:_:_r
— —— _—
unit placed T i L L |power supply unit = 80% (I + 1, +
3+ 1+ s+ 1g+...)
on the left lrovers
c FonaERy I 12 I3 | |14 |5 |l6 l,+1,<200A
ommon
bus external i+ Litlstlgr.. < 200 A
terminal 4 +1s+1g+... < 100A
Power supply Drive Drive
unit unit unit || S | S| S| [

= Current-carrying capacity 200 A ===Current-carrying capacity 100 A

Power supply
unit placed in
the middle

[l e -— e |
i_I__L I L -_l
n| || s lroversnty I5 | |16
unit
Power Drive
Drive| [Drive| | Drive 8 o | [orivel
unit | [unit| | unit supply unit unit | unie
mmmm CUTTENt-carrying capacity 200 A 22 Current-carrying capacity 100 A

|powcrsupply unit > 800/0 (ll + |2 +
3+ 1+ s+ 1g+...)

[+ 1+ 15+... < 200 A

i+ ls+1s+... <200 A
l,+1,+...< 100 A

lg+... < 100 A
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B Dual rackinstallation

If space in the cabinet is limited, dual rack installation can be performed. A power
supply unit is generally placed on the left during dual rack installation. If there are two
power supply units, it is recommended to provide one power supply unit in each rack.
If there are more power supply units, it is recommended to separately install them in
multiple cabinets.

The following table shows typical dual rack combination and arrangement modes:

Common bus external power terminal
(optional, current-carrying capacity 200 A)

= Current-carrying capacity 200 A

——Current-carrying capacity 100 A

Arrangement Schematic Diagram of Combination and .
Bus Current Calculation
Mode Arrangement
_jh-“i/ Common bus external power terminal
(optional, current-carrying capacity 200 A)
[ I 12
0,
Power Drive | [Drive Ipower supply unit = 80% (I +1,+15
supply unit unit unit + |4+ |5+ |6 + )
Rectifier unit i+ 1,+... < 200A

I3+ 145+t < 200 A
g+ 15+ 1g+... < 100 A

Rectifier unit

Common bus external power terminal
(optional, current-carrying capacity 200 A)

Common bus external power terminal
(optional, current-carrying capacity 200 A)

—-.
? — L
L powersumpy ez Is s
== Current-carrying capacity 200 A
Power supply Drive Drive
e i it ==Current-carrying capacity 100 A

Ipowersupply unit 1 + |powersupply unit 2
=80% (I, +,+15+ 1, + 15+ g+
)
LL+h+l+1,+.. <200A
L+l;+1,+...<100A
Is+1g+... < 200A

Ipowersupply unit 1/|powersupply unit

, = (IL+12+13+14+..)/(15+
16 +...)
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2.2.6 System Selection Precautions

ACaution

* o

® When the bus current is excessive and the DC busbar current-carrying capacity cannot
meet the requirements, common bus external power terminals must be selected.

€ Common bus external power terminals must be selected during dual rack combination

and arrangement.

For ordering information about common bus external power terminals, see "9.3 Options".

The DC busbar current-carrying capacity of the 50 mm wide model and other models is

100 A and 200 A respectively. For details of specifications, see "9.1 Technical Data".

@ Fortheinstallation and selection of the MD810, ES810, IS810, and TD810 series drive units,
refer to their user manuals.

@ Only power supply units with the same power size can be paralleled. It is advisable that
they must not exceed four sets. If they exceed four sets, power supply units with a greater
power level must be selected before parallel connection.

2.3 Cabinet Design

2.3.1 Space Requirements

The 810 series power supply unit is divided into the booksize unit (50 mm, 100 mm, 200
mm and 300 mm wide) and the vertical tower unit (180 mm wide). The recommended
installation methods are single rack installation and dual rack installation. The following
figure table and figures show the minimum clearance between two racks during dual
rack installation. An insulation deflector must be installed in the lower rack of units.

Table 2-2 Minimum clearance during the installation of the power supply unit

50 mm Wide | 100 mm Wide | 200 mm Wide | 300 mm Wide 180 mm Wide
Unit Unit Unit Unit Unit
Item VerticalT
Booksize Unit ertica . ower
Unit
S1 2300mm 2300 mm 2300 mm 2300 mm 2300 mm
S2 2300mm 2300 mm 2300 mm 2300 mm 2500 mm
S3 2300mm 2300 mm =300 mm 2300 mm -
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Air guide plate 2200| S2

S3

600 2500
600

Figure 2-3 Heat dissipation clearances for dual rack installation of the booksize unit

2200

600 600

Figure 2-4 Heat dissipation clearances for the vertical tower unit

S
Q @ The vertical tower units are designed to be installed vertically to enable

correct heat dissipation. Do not install horizontally.
NOTE

=3Y0) =
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2.3.2 Mounting Backplate Design Requirements
1 Thickness and stiffness reinforcing principles of the mounting backplate

To avoid damage to the power supply unit during transportation and ensure its normal
operation, the mounting backplate of the power supply unit must have enough stiffness
and strength and a thickness of not less than 2 mm. Backplate reinforcement must be
performed at the top and bottom mounting feet. The recommended reinforcement
scheme is as follows:

B Scheme 1: The lateral bending of the backplate is reinforced;

o

Enlarged Side view

B Scheme 2: A lateral reinforced beam is welded on the back of the backplate.

2 Mounting hole fabricating principles:

B The booksize unit is characterized by equal height and mounting hole 50 mm equal
interval. Mounting holes must be prefabricated during backplate processing so that
combined installation can be configured flexibly.

B To avoid damage to the power supply unit during the transportation, the mounting
screws of the power supply unit must be not only fixed on the mounting backplate
by tapping, but also riveted with nuts or added with independent nuts on the back
of the backplate to engage the screw threads and strength as much as possible.
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@ The relative position of the mounting holes of the power supply unit must
Q% be accurate to ensure that the built-in DC busbar of the power supply unit is
reliably connected. It is strongly recommended to process mounting holes
NOTE during backplate processing. It is not recommended to drill mounting holes
on site.

B Dimensions of mounting holes of the booksize unit

= >
| 235mm >3Bmm >300 mm _>3mm >35mm >300 mm
..................................

384 mm

50 mm 50 mm
g _
2300 mm
2300 mm

Single rack installation Dual rack installation
B Dimensions of mounting holes of vertical tower unit (355 kW power supply unit)

A AR |

105

795
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2.3.3 Cabinet Cooling Design

1 Cabinet door sheet cooling design

The power supply unit is forcedly air cooled with a built-in fan. A large enough air inlet
must be provided on the cabinet door sheet to ensure that enough cooling air enters
the cabinet.

The cabinet air inlet must be designed to be over 50 mm lower than the air inlet of the
810 series power supply according to the characteristic that cold air flows from bottom
up after thermal expansion, as shown in the following figure.

:lttl: :l 1t 11 |:

» =3 (o) o)

Tttt

S —
-
s
-—
-—
|
|

=
=>
=
=

Air guide plate

1 —> Cold air
=) Hot air

N
=

|

250 mm

BT |

=
=
=
=

3
F

Figure 2-5 Position of the cabinet air inlet

> @ Where multiple power supply units are installed in one cabinet, if air is
blown into the air inlet with a fan from outside to inside, it may result in
NOTE chaos of air distribution of power supply units in the cabinet, affecting the
overall cooling effect. Therefore, no fan must be installed at the cabinet
airinlet to blow air into the cabinet.

After a power supply unit enters the cabinet, the following table shows the minimum
effective area of the air inlet.

Table 2-3 Minimum effective area of the cabinet air inlet of the 810 series power supply unit

Module Power Minimum Effective Ventilation Area of the Cabinet Air Inlet (cm?)
22kwW 15
45 kw 50
110 kw 90
160 kw 150
355 kW 150
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B This table applies to only a single unit. When there are multiple units in the cabinet,
the sum of the above-mentioned air inlet areas is the total requirement for air inlet
area. For example, if there are eight 7.5 kW drive units, two 22 kW drive units, and
one 160 kW power supply unit in the cabinet, the minimum effective area of the
cabinet airinlet must be 8 X 15+2x 70+ 1x 150 =410 cm®,

B Ifastrainerisinstalled at the air inlet, the air inlet resistance will rise significantly
and the air inlet area must be increased to 1.2 to 1.5 times the value indicated in
the table.

B The effective area indicated in the table is an actual through-hole area in the hole
zone. Effective area = Area of the hole zone X Hole ratio.

2 Exhaust air design at the top

Hot air in the cabinet must be able to be smoothly discharged to outside the cabinet to
ensure full cooling of the 810 series power supply unit. Passive or active air discharge

W Passive air discharge (Direct air discharge)
Passive air discharge is to guide exhaust air from the power supply unit to be discharged
to outside the cabinet from the air outlet at the top of the cabinet.

Passive air discharge may cause accumulated hot air at the top of the cabinet so that
air in this zone rises. The air pressure at the cabinet air inlet is low due to the suction
effect of the fan of the power supply unit at the air inlet. Therefore, there is an air
pressure difference between the inside, air outlet and air inlet of the cabinet to form an
air flow. This air flow forces hot air at the air outlet to flow towards the air inlet so that
itis absorbed into the power supply unit again, causing a great temperature rise of the
power supply unit and an adverse effect on the performance of the power supply unit.

-
-

>
>
u
1t

>

>
u

|

7 11 7 Al

i]’ 1 m==p Hot air
114 | |

=
©g

Figure 2-6 Backflow of hot air in the passive air discharge cabinet (without any isolating
device)
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Therefore, an isolating device must be used in the passive air discharge cabinet to
prevent backflow of hot air. An isolating device may be a plate or exhaust duct.

1
>
.-1
u
Ej
"

>
-
-
—
-
-

Air guide plate Air guide plate that

Air guide plate that
that prevents ! prevents backflow | |7 prevents backflow
backflow of hot air 1 of hot air / of hot air

) =5 cotsn
ﬂ’ 1 === Hot air

f

zgz 1

Figure 2-7 Backflow of hot air in the passive air discharge cabinet (with an isolating device)

The temperature at the air outlet of the power supply unit is high and the density is
lower than that at the air inlet. When passive air discharge is used, the following table
shows minimum effective areas of the cabinet air outlet to ensure that hot air in the
cabinet is smoothly discharged to outside the cabinet.

Table 2-4 Minimum effective area of the cabinet air inlet of the power supply unit during
passive air discharge

Unit Power Minimum Effective Ventilation Area of the Cabinet Air Outlet (cm?)
22 kW 24
45 kW 80
110 kw 145
160 kw 240
355 kW 240

The above-mentioned table is described as follows:

B This table applies to only a single unit. When there are multiple units in the cabinet,
the sum of the above-mentioned areas is the total requirement for air outlet area.

B [f astraineris installed at the air outlet, the air outlet resistance will rise

significantly and the air outlet area must be increased to 1.2 to 1.5 times the value
indicated in the table.

B The effective area indicated in the table is an actual through-hole area in the hole
zone. Effective area = Area of the hole zone x Hole ratio.

W Active air discharge
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Active air discharge is to discharge hot air in the cabinet to outside the cabinet by

installing a fan at the top of the cabinet. Active air discharge is a commonly used air
discharge mode.

The total air flow must not be smaller than the sum of air flows of all power supply
units in the cabinet to ensure that hot air in the cabinet can be smoothly discharged to
outside the cabinet. The cooling air flow required for the 810 series power supply unit is

as follows:
Table 2-5 Cooling air flow of the power supply unit
Unit Power Cooling Air Flow (CFM)
22 kW 15
45 kW 40
110 kw 100
160 kW 285
355 kW 310

72
¢ 1CFM=0.02832 m3/min.
NOTE

3 Cabinet fan selection

Cabinet fan selection procedure:

B Calculate the sum of cooling air flows required for all units according to "Table 2-5
Cooling air flow of the power supply unit".

Determine the maximum air flow value (Qmax) of the cabinet fan.

Determine the fan specifications and quantity according to the maximum air flow
value (Qmax). Where, Maximum air flow of the cabinet = (1.3 to 1.5 times) the sum
of cooling air flows Maximum air flow of the cabinet = (1.6 to 2.2 times) the sum of

cooling air flows (when components such as dry nets and shutters are installed at
the cabinet air outlet).

> @ The selected fan air flow must not be smaller than the maximum air flow
Qmax. When a single fan cannot meet this requirement, multiple fans can
NOTE be paralleled.
@ The following figure shows typical fan air flow specifications.
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dB(A) Bel(A) / 2 Hours  Hours

2800 -25...455 60 000/ 32 000

380 | 2236 15 60 56 68 L 28,0 3350 -25...+65 55000/ 18 000 2

This column in the fan specifications
is the maximum air flow Qmax

= of this fan
160 \

=3
120 &
80 .,

Fan maximum air flow Qmax

40 =3
A
5 0 40 80 120 160 '200 [CFM )

U» 50 100 150 200 250 300 (]

—50 Hz —60 Hz

Figure 2-8 Q. Of a system fan

—> Cold air
=== Hot air

Cabinet air inlet

Figure 2-9 Cabinet exhaust air system of the power supply unit
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2 Mechanical Installation

< @ Pay attention to the air draft direction during fan installation to ensure air
Q draft from inside to outside of the cabinet and avoid overheat or damage
to the power supply unit due to discharge failure of hot air.
@ The distance between the exhaust air top cover and the fan outlet must be
at least 200 mm to avoid any serious effect on the fan cooling performance.

NOTE

2.4 Combined Installation
2.4.1 Installation Method

The installation method of this product in a cabinet supports single rack installation and
dual rack installation. The booksize unit must be installed in close arrangement to avoid
damage to the power supply unit in transit. Do not install two or fewer power supply
units and even separately install them. The through-hole mounting method supports
only single rack installation.

B Single rack installation

Booksize unit Vertical tower unit

L

A

‘EESEEESEEESESSEESE‘;;S;EEE TR

Trrriieesaiete e Tai\G
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2 Mechanical Installation

B Dual rackinstallation

Booksize unit

Vertical tower unit

Air guide plate

Air guide plate

Air guide plate

Air guide plate

N

NOTE @ Do not separately install two or fewer sets.
@ The through-hole mounting method supports only single rack installation.

€ Aninsulation deflector may be selectively installed in the upper rack of
units during dual rack installation.
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2 Mechanical Installation

2.4.2 Installation of the Power Supply Unit

This section describes only the installation of the power supply unit. For details of the
installation of the drive units, refer to their manuals.

1 Cover removal and installation

Cover Removal

lower cover with your
hands. Remove the
lower cover by turning it
forward.

into the clasp of the power
terminal cover. Pry the
clasp.

1) Lift the translucent 2) Remove the upper cover by | 3) Pullthe whole
operating panel cover. turning it frontward. operating panel box
Loosen the screws in frontward.
the upper cover with a
screwdriver.

4) Hold the bottom of the 5) Insert the tool (screwdriver) | 6) Remove the power

terminal cover.




2 Mechanical Installation

Cover Installation

Align the power terminal
cover with the position of
the clasp of the bus seat.
Press the power terminal
cover to clasp and fix it.

)

2)

Insert the operating panel.

3) Align the upper cover
with the position of the
clasp. Press the upper
cover to clasp and fix it.
Tighten the screw with
a screwdriver.

4)

Insert the top end of the
lower cover below the
upper cover. Turn the
bottom end of the lower
cover to clasp it.

5)

The installation is
completed.
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2 Mechanical Installation

2 Backplate mounting

B Backplate mounting of 22 kW power supply unit

Figure 2-10 Backplate mounting of 22 kW power supply unit (50 mm wide)
B Backplate mounting of 45 kW power supply unit

Figure 2-11 Backplate mounting of 45 kW power supply unit (100 mm wide)
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B Backplate mounting of 110 kW power supply unit

Figure 2-12 Backplate mounting of 110kW power supply unit (200mm wide)
B Backplate mounting of 160 kW power supply unit

Figure 2-13 Backplate mounting of 160 kW power supply unit (300mm wide)
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2 Mechanical Installation

The installation procedure is as follows:

1)

2)

Insert a screwdriver in the left and right clasps of the power terminal cover and
push them up lightly to loosen the clasps.

Turn downwards the terminal cover loosen from the clasps and remove it from the
shell.

Fabricate mounting holes shown in the figure on the mounting backplate. The M6
mounting nuts are used.

Attach the unit to the mounting backplate with M6 x 15 screws and fix screws.

Align the power terminal cover with the limit holes on the shell and press it lightly.
If a click is heard, the installation is proper.

Q@ When fixing two screws in the bottom middle, the screwdriver must be
[O placed into the limit holes of the power terminal clasp to tighten screws.
The recommended Phillips screwdriver model for installation is slot No. 3

NOTE with a rod length = 190 mm.

Figure 2-14 Backplate mounting of 355 kW power supply unit (180mm wide)

o
Q € M10x 20 screws are used on the mounting backplate. Tighten screws

with an appropriate screw spanner or socket spanner.
NOTE



2 Mechanical Installation

3 Through-hole mounting

B Through-hole mounting brackets

) © 00
=0 MR =2 2.2 9
-2 228 "o "o @0

@ Upper and lower through-hole mounting brackets of 50 mm wide unit
@ Upper and lower through-hole mounting brackets of 100mm wide unit
© Upper and lower through-hole mounting brackets of 200mm wide unit

@ Upper and lower through-hole mounting brackets of 300mm wide unit

W Installation of upper and lower through-hole mounting brackets on the unit

* 100 mm wide model

AHEL LT 55 5 5[5 5[5 5[5 8

B




2 Mechanical Installation

4 Installation of common bus external power terminal

The common bus external power terminal used for the 810 series power supply unit is
not installed in the factory. If necessary, assemble it by yourself.

B Installation example of 100 A common bus external power terminal (22 kW power
supply unit)

Remove two M5X 16 screws on the right Insert the convex cylinder at the
before installing the common bus back of the common bus external
external power terminal. power terminalinto this groove.

Common bus external power
terminal (100 A)

M4X30

Removed two
M5X16 screws

Insert the
Break off the plastic sheetin operating panel.
the shaded area with a tool
such as nipper pliers/diagonal
pliers and remove burrs.

After
processing

processing

Break off and er ahole along the edge of the
shaded area with a tool such as nipper pliers/

diagonal pliers and remove burrs.
Before
processing
After
processing
Upper cover processing Install the upper and lower covers and

the installation is finished.




2 Mechanical Installation

B Installation example of 200 A common bus external power terminal (45 kW power

supply unit)

Reserved holes used to install acommon bus
external power terminal

Common bus external power
terminal (200 A)

Insert the operating

Break off and p!

diagonal pliers and remove burrs.

Upper cover processing

r% ahole along the edge of the
shaded area with a tool such as nipper pliers/

Before processing

After processing

Install the upper and lower covers and
the installation is finished.

_AT -



2 Mechanical Installation

W Installation example of 200 A common bus external power terminal (110 kW and

160 kW power supply units)
The installation procedure of the 110 kW and 160 kW power supply units is the same
as the 45 kW power supply unit. The following figures show the position examples

after the installation is completed:

Installation position example of 160 kW power supply

/Q% @ The 110 kW and 160 kW common bus external power terminals of the
ES810 series power supply unit have been installed in the factory to

NOTE facilitate site and external braking unit MDBUN connection.
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2.4.3 Cabinet Installation

Step 1: Pre-install screws on the mounting backplate.

Keep an about 10 mm
clearance between the screws
and the backplate to ensure
that the module can be hung.

Step 2: Remove the cover of the unit.

See "2.4.2 Installation of the Power Supply Unit".

Step 3: Attach the power supply unit to the pre-installed screws one by one.

IMMMMMMM@@W%MW

EEEESEEZEEEEEESEEEEEEEEEE H

i
Al
ol
Bl
gH
]
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2 Mechanical Installation

Step 4: Install the EMC grounding aluminum bar.

To achieve correct grounding in the overall system and form an entirety (equipotential
body), when the power supply unit and multiple drive units are installed on the
installation face, grounding aluminum bars must be added on the mounting holes
between units and fixed on the installation face to ensure that units are connected
together using the grounding aluminum bars. (A grounding aluminum bar must be
connected between two modules.)

EMC grounding aluminum bars (machine
accessories, standard delivery)

Cascade every machine with EMC
grounding aluminum bars.

Step 5: Tighten the mounting screws.

Step 6: Connecting the built-in busbar: Unscrew the built-in busbar, turn the connecting
busbar, and tighten the busbar screws.

Rotary connection

[ 9% o ©tle LI oLl O3l
-! 28410 I'-l -1-11

P &> © e- @
Tl --l -i—l
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2 Mechanical Installation

Q@ Before connecting the built-in busbar, remove the left and right bus
[O protective baffles in the top cover with tools such as nipper pliers/
diagonal pliers. The following figure shows the position of the bus

NOTE protective baffle.

Bus
protective
baffle

@ When a row of units are installed, the left bus protective baffle of the
leftmost unit and the right bus protective baffle of the rightmost unit
must be reserved to prevent electric shock.

Step 7: Connect the cabinet busbar, common bus external power terminals, and power
cable.

] il ..; i
Fl [ [
F

Step 8: Connect the control cable and PE grounding cable by referring to "3 Electrical
Installation".

Step 9: Install the cover by referring to "2.4.2 Installation of the Power Supply Unit"
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2 Mechanical Installation

Step 10: Install the wind scooper option.

Step 11: Finish the installation.

2.5 Auxiliary Installation for Cabinet Transportation

The following principles must be followed before cabinet transportation to avoid
damage to the power supply unit during cabinet transportation:

B The booksize unit must be installed in close arrangement. Do not install two or
fewer sets and even separately install them.

B Across beam must be added on the side for auxiliary fixing during the installation
of the vertical tower unit, as shown in the following figure.

B The mounting screws of the power supply unit must be not only fixed on the
mounting backplate by tapping, but also riveted with nuts or added with
independent nuts on the back of the backplate to engage the screw threads and
strength as much as possible.

B The mounting backplate of the power supply unit must have enough stiffness and
strength and a thickness of not less than 2 mm. Backplate reinforcement must be
performed at the top and bottom mounting feet. For details of the recommended
reinforcement scheme, see "2.3.2 Mounting Backplate Design Requirements”.

Upper and lower cross beams (self-
made according to an actual
cabinet), fixed with six M6 screws
for auxiliary fixing during cabinet
transportation. They can be
removed for recycling after arrival at
the terminal site.
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3 Electrical Installation

3 Electrical Installation

The 810 series power supply unit applies to the MD810, 1S810, ES810, and TD810 series
drive units. This chapter describes only the electrical installation of the power supply
unit. For the electrical installation of the drive units, refer to their manuals.

Safety Instructions

>

Never perform wiring at power-on. Failure to comply may result in electric shock. Keep the
breaker in OFF state.

AWarning

*

When installing the power supply unit in an enclosed cabinet or shell box, cool it fully with
a cooling fan or air conditioning to keep the air inlet temperature of the power supply
below 50°C . Failure to comply may result in overheat or fire.

ACaution

&

*

* o0

Cover the top of the power supply unit with a cloth or paper during installation to prevent
metal filing, oil, and water from entering the power supply unit during drilling.

If foreign objects enter the power supply unit, it may result in the failure of the power
supply unit.

After the installation work is completed, remove the paper or cloth. If the cloth or paper
continues to cover the top, the ventilation may become bad, resulting in abnormal heating
of the power supply unit.

When operating the power supply unit, follow the procedure specified the ESD to avoid
static damage to any internal circuit of the power supply unit.

When the motor runs at a low speed, the cooling effect will drop. With the temperature
increasing, it may result in motor failure due to overheating. Improvement on motor
cooling conditions may be taken into consideration.

The motor speed control range varies with lubrication methods and manufacturers.

When running the motor beyond the speed control range, consult the motor manufacturer.
The torque characteristics with the power supply unit used for the drive are different from
those with the commercial power supply used for the drive. Please check the load torque
characteristics of the machinery to be connected.

Pay attention to this when selecting a power supply unit capacity. In addition, when the
wiring distance between the motor and the drive unit is long, the motor torque will be

reduced due to voltage drop. Please use a cable with enough thickness to perform wiring.

-53-
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3.1 Main Circuit Wiring
3.1.1 Assignment of Terminals in the Power Supply Unit

24V power input

15. 5

2V
L

com @ T T | MD810-20M4T22G XXX
pZA TD810-20MA4T22GXXX
com 1B 14‘ ES810-20M4T56-10

o O

21 21

MD810-20M4T45G XXX
TD810-20M4T45G XXX
ES810-20M4T110-10

]

Main circuit terminals

i
I

|

|

P —

i MD810-20M4T110GXXX
i TD810-20M4T110GXXX
|

! /

|

|

I

|

|

|

[ar) R [ax) ES810-20M4T240-00
Bottom

EMC grounding
terminaland VDR |

selection terminal |
(For 22 kw and 45 kW models,

EMC VDR [the terminals are located at
) )

33 .33
® T
28
the bottom of the machine. 43 | 43
S T

For 110 kW to 160 kW models,
open the lower cover to see
the terminals, as shown in the
dashed box in the figure.)

= =

MD810-20M4T160G XXX
TD810-20M4T160G XXX

@ R ES810-20M4T358-00
Braking resistor terminal 38
P (Only 22 kW and 45 kW models
have these terminals.)
BR

Figure 3-1 Assignment and dimensions of terminals in power supply unit (booksize, unit:
mm)
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MD810-20M4T355GXXX
TD810-20M4T355GXXX

100 100
e e
B —1 i T
10 Jlj
ke cf( ﬁ: o)
EMC grounding i R S T[*
terminal and VDR B g @ o @ @ .
selection terminal 50 | 50

EMC VDR
} }

055502960
28620595900
00000065

Side

Figure 3-2 Assignment and dimensions of terminals in power supply unit (vertical tower, unit:
mm)

Table 3-1 Power cable selection of 810 series power supply unit

Power Supply Unit Model PHd ACINPUT Reégg}?se;;jégclgggafc
kW A mm?
MD810-20M4T22GXXX 22 59 10
MD810-20M4T45GXXX 45 112 25
MD810-20M4T110GXXX 110 196 95
;/]ODIVEI;i?lGOGXXX(W) 160 292 150
MD810-20M4T355GXXX 355 619 2 X 185
TD810-20M4T22GXXX 22 59 10
TD810-20M4T45GXXX 45 112 25
TD810-20M4T110GXXX 110 196 95
TD810-20M4T160GXXX (W) 160 292 150
TD810-20M4T355GXXX 355 619 2X185
ES810-20M4T56-10 22 59 10
ES810-20M4T110-10 45 112 25
ES810-20M4T240-00 110 196 95
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. PHd AC INPUT Recommendgq Input IEC
Power Supply Unit Model Cable Specifications
kw A mm?
ES810-20M4T358-00 160 292 150

3.1.2 Description of Terminals in the Power Supply Unit

1)

3)

Input power supply R, S, T

Input wiring of the power supply unit, having no phase sequence requirements.
The specifications and installation method of external power cables must comply
with local regulations and related IEC requirements.

Use copper conductors of a proper size as power cable wirings according to the
recommended values of power cable selection in "Table 3-1 Power cable selection of
810 series power supply unit".

The filter must be installed near the input terminals of the power supply unit and
the connecting cable must be smaller than 30 cm. The grounding terminals of the
filter and power supply unit must be connected together. Ensure that the filter and
power supply unit are installed on the same conductive installation surface. This
conductive installation surface must be connected to the main grounding of the
cabinet.

DC bus (+, -)

Note that there is a residual voltage at the DC bus (+, -) terminals just after power-
off. You can perform wiring at least 10 minutes after power-off when the CHARGE
indicator is off. Failure to comply may result in electric shock.

When selecting an external braking component for the 45 kW power supply unit,
note that the polarity must not be inversely connected. Failure to comply may
result in damage to the power supply unit and braking component and even fire.
The wiring length of the braking unit must not exceed 100 m. Use the twisted pair
wire or tight pair wires for parallel connection.

Do not connect the braking resistor directly to the DC bus. Failure to comply may
result in damage to the power supply unit and even fire.

External 24 V power system

This system consists of an external 24 V power supply connected using a 24 V terminal
at the top of the machine and different cascaded units. After this system is connected,
the control part of the entire system can normally operate without adding any strong
current and you can set parameters and inquire about fault information, improving
security greatly.

-56-
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810 series

power Drive Drive Drive

i unit unit unit
24V auxiliary supply unit

power supply

| 24V interface 24V interface 24V interface 24V interface

24V power 24Vpower 24V power 24V power 24V power| 24V power 24V powerl 24V power
supply \7 { supply  supply } supply  supply supply supply supply

Q@ Selection of external 24 V power supply: It must be selected according to
Q 1 A current per set.
€ Normal use is not affected without connecting the 24 V external power

NOTE
supply system.

Braking resistor connecting terminals BR and P (Built-in braking unit of 45 kW
power supply unit)

For the selection of braking resistors, refer to a recommended value and the wiring
distance must be smaller than 5 m. Failure to comply may result in damage to the
power supply unit.

Note that no combustibles must exist around the braking resistor. Avoid igniting
the surrounding components due to overheating of the braking resistor.

After connecting the braking resistor, set the braking unit actuation start voltage
parameter F9-08 according to actual load.

Grounding terminal ( @ )

The terminal must be reliably grounded. Failure to comply may result in operation
abnormality and even damage to the equipment.

Do not connect the grounding terminal to the N terminal of the power supply.

The size of protective grounding conductors must be selected according to "Table
3-1 Power cable selection of 810 series power supply unit".

Use proper grounding cable with yellow/green insulation for protective grounding
conductor.

Itis recommended that the power supply unit be installed on a conductive metal
mounting surface to ensure that the entire conductive bottom of the power supply
unit is properly overlapped with the installation surface.

The filter and electric reactor must be installed on the same installation surface as
the power supply unit to ensure the performance of the filter and electric reactor.
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Non-spraying metal
installation surface

5 0 N
y =
Filter ol
Electric @
reactor [ M
= = R | g -ﬂﬂﬂﬂlﬂ
R ; l. w11}

Figure 3-3 Protective grounding connection of main circuit terminals
6) VDR and safety capacitor (EMC) jumpers to ground

Where a leakage circuit breaker is configured, if leakage protector is tripped during
startup, the screw of the safety capacitor (EMC) jumper to ground may be removed. For
specific positions of the VDR and safety capacitor (EMC) jumpers to ground, see "Figure
3-1 Assignment and dimensions of terminals in power supply unit (booksize, unit: mm)"
and "Figure 3-2 Assignment and dimensions of terminals in power supply unit (vertical

tower, unit: mm)".

Figure 3-4 Positions of the VDR and safety capacitor (EMC) jumpers to ground
3.1.3 Cable Selection

1) Main circuit cable selection

It is recommended that a symmetrical shielded cable be used as the input main
circuit cable. Compared with a four-core cable, a symmetrical shielded cable can
reduce electromagnetic radiation of the entire conducting system.
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B Recommended power cable type — symmetrical shielded cable:

PE conductor
core and shield Shield Shield

L O~—re

Figure 3-5 Recommended power cable type
B Non-recommended power cable type:

Shield

o @ G

Figure 3-6 Non-recommended power cable type
2) Recommended lug selection

Reference data for recommended lugs (Suzhou Yuanli Metal Enterprise Co., Ltd)

GTNR series TNR series TNS series

Q
Q @ For details of lug selection,see "9.5.2 Lugs" of this guide.
NOTE

3.1.4 System Grounding

Securely ground every device in the system. Connect the power supply unit, drive units,
and components such as the input electric reactor and filter to the PE copper bar in the
cabinet by star connection, as shown in the following figure:
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o Power supply unit £
e Drive unit otele GG
0 Input electric reactor f RisITy="
Filter
g S o / o/
ystem grounding Y, P y,
copper bar P P P
/ P e _ -
/[y -
@boooooooo\)daéoooo}»fff—‘
|

Figure 3-7 System protective grounding connection

3.2 Control Circuit Wiring
3.2.1 Assignment of Terminals in the Power Supply Unit

PROFINET
communication
terminals

ProfinetA

ProfinetB

RJ45B
RJ45A
RJ45

communication
terminals

Control terminals

s1 DIPswitch

=H

<

CPE . .
Chti| ¢y CANcommunication
CANIL terminals

CGND

N2 CAN2/RS485
conn communication terminals

22200
A w\miwimiuiy
o
2
&
T

s2 DIPswitch

\

D~

9 \\ooo22Q2Q
\B\B\W\}

I

[ |lcna  Relay terminal
|

Na\w

Ieeeeee@o
oy

cN5  DP communication terminal

Figure 3-8 Assignment of control circuit terminals in the power supply unit

<
Q @ The new version control terminals CN3 and CN4 change from @ to @,

and other terminals remain unchanged, as shown in the preceding figure.

NOTE
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Table 3-2 Definitions of control circuit terminals

Interface

Port Type Name Function Performance Indicator
1 TX+ |Datasending+
The yellow — 1st pin
indicator indicates [F
PROHNE_T ) 2 TX-  |Data sending- that the link
communication Lo fl
interfaces connection is .
(ProfinetA/ normal. The green
ProfinetB) 3 RX+ | Data receiving+ indicator indicates
that the signal is
normal.
6 RX-  |Data receiving-
1 [CAN1H CAN_H of CA.N . .
communication signal  |CANopen/CANlink
communication
2 |CANIL CAN_L of.CAl.\l . protocol
comm(ljmfcanon signal supported. fii Lstpin
3 |conp  |CroundofCAN ’
RJ45 communication signal “
communication iti L
. 4 |Rsagss |PositiveofRS485 Used for RS485
interfaces communication signal |. b
(RJ45A/RJ45B) Negative of RS485 Internal bus,
5 |RS485- o external operating
communication signal nel. and PC
Ground of RS485 pane, and =
6 |CGND S commissioning
communication signal
Power supply to an Connect an external
T |CTV external LCD operating |LCD operating
panel panel.
CANIH CAN_HOfCAN
communication signal
CANopen/ CANIL CAN_L of CAN CANopen/CANlink communication
CANlink communication signal |protocol supported;
(CN1) CGND Common ground of CAN1 external terminal of RJ45
communication
CPE Network cable shield
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Port Type il Function Performance Indicator
Name
Positive of external
C485+ RS485 communication
signal Modbus communication protocol
Negative of external supported
Synchronous C485- RS485 communication
CAN and RS485 signal
communication CAN_H of CAN
(CN2) CAN2H communication signal
Dedicated CAN for synchronous control
CAN_L of CAN
CAN2L L .
communication signal
CGND Common.gro.und of
communication
Programmable terminal for isolated sink/
source input
Operating voltage range of 9 Vto 30 V;
ineffective voltage range below 5V; input
Ordinary multi- impedance_ of 3kQ; confor_mance of
DII~DI5 /DI |functionalinput response tlmg to the requirements for 100
) Hz frequency input
terminal Note:
The new version control board is equipped
with one DI terminal (DI), and the older
Dl interfaces version control board is equipped with five
(CN3) DI terminals (DI1 to DI5).
Common terminal for .
op multi-functional input Internally |solatec! from ;OM and 24 V.
. Shorted to 24 V with a U jumper by default.
terminal
24V % 10%, no-load voltage of not more
than 30 V, maximum output current of 200
24V Internal 24V mA, internally isolated from OP/CNGD/
GND.
COM Internal 24 V ground Internally isolated from CGND and GND.
GND Reference ground of Note: Only the new version control board
power supply rectifier unit is equipped with the terminal.
T1A/T1B/TIC T1A-T1B, T2A-T2B, T3A- |Contact capacity: 250 VAC/3 A (COS® = 0.4).
Relay output T2A/T2B/T2C T3B, TA-TB: NC; Note: The new version control board
interfaces (CN4) T3A/T3B/T3C T1A-T1C, T2A-T2C, T3A- |rectifier unitis equipped with one relay
T3C, TA-TC: NO interface (TA/TB/TC).
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Port Type

Interface
Name

Function

Performance Indicator

Profibus-DP
communication
terminals (CN5)

Unconnected

/

Unconnected

/

TR+

Profibus-DP bus plus

Unconnected

/

CGND2

Ground of Profibus-DP
bus power supply

Cs5v

Profibus-DP bus power
supply

Unconnected

/

TR-

Profibus-DP bus minus

Unconnected

/

— CGND2
— NC
— NC
— TR-
— TR+
— NC

— NC
— C5v
— NC

-63-



3 Electrical Installation

Table 3-3 Definition of DIP switches of the power supply unit

Terminal ID Terminal Name Function Description Toggle Position

Connect the termination

resistor when switches 1 H H

and 2 are turned on. 2 7
Selection of RS485

termination resistor

Connect no termination

resistor when switches 1 B H
and 2 are turned off. =5
S1

Connect the termination
resistor when switches 3
and 4 are turned on.

LT ]

Selection of CAN1

termination resistor
Connect no termination

resistor when switches 3
and 4 are turned off.

1|
1|

Connect the termination
resistor when switches 1
and 2 are turned on.

1|

Selection of C485

termination resistor
Connect no termination

resistor when switches 1
and 2 are turned off.

1|

B | S

S2

Connect the termination
resistor when switches 3

Selection of CAN2 and 4 are turned on.

LT ]
LT |

termination resistor

Connect no termination
resistor when switches 3
and 4 are turned off.

LT ]
LT ]

y @ Figure 3-8 shows the 45 kW power supply unit only. For the screw positions
of EMC and VDR of other power supply units, see "Figure 3-1 Assignment

NOTE and dimensions of terminals in power supply unit (booksize, unit: mm)"

and "Figure 3-2 Assignment and dimensions of terminals in power suppl

unit (vertical tower, unit: mm)".

@ Except the 22kW and 45 kW power supply unit, other power supply units
are not provided with a built-in braking unit.



3 Electrical Installation

3.2.2 Control Circuit Wiring Requirements
1) Control circuit cable selection
B All control cables must be shielded cables.
B Itis recommended to use shielded twisted pairs (STPs) as digital signal cables.

STP

Figure3-9 STP
2) Control circuit wiring requirements

The motor cable must be laid far from all control cables.

Itis recommended that the motor cable, input power cable, and control circuit
cables be located in different cable troughs. Avoid long-distant parallel routing
of the motor cable and control circuit and electromagnetic interference resulting
from coupling.

B When the control circuit and the drive cable must be intersected, the intersection
angle must be 90 degrees.

Recommended cabling diagram:

P
ower cabl‘e Power cable
Min. 200 mm ] 907 )
1 Min. 300 mm bl
Motor cable
Control cable /‘ !

810series [

power supply
unit
Control cable

1

1 o i Regenerative
I \90 M|n.5(')0mm resistor cable

/ Motor cable

[}
Control cable 90&/ Min. 500 mm
Power cable ' Control cable

Figure 3-10 Cabling diagram



-66 -

3 Electrical Installation

3.2.3 Description of Control Circuit Wiring
1) Dlterminals

DI terminals are compatible with sink (NPN) and source (PNP) wiring methods.

W Sink wiring method

+24v
vecy  OP E 24 op
—
Lo o
Signal —FB; ( Signal — Z (
DI1 [ o DIT 1| o
I: NPN I: NPN
l L] - 1 LI -
DI5-—«w—|_ rd D\S-—M—L >
—o —o
0V, COM 0vy
1 Externalcontroller H Power supply unit controlboard 1 Externalcaontroller Power supply unit controlboard
| H H H
Sinkconnection method using the internal 24 V Sinkconnection method using the
power supply of the power supply unit external 24 V power supply

Figure 3-11 Sink wiring method
Using the internal 24 V power supply of the power supply unit is the most commonly
used wiring method in which the OP of the power supply unit is shorted to the 24V
terminal and the COM terminal of the power supply unit is connected to the 0 V of the
external controller.

If an external 24 V power supply is used, the jumper between the +24 V and the OP
must be removed, the 24 V positive electrode of the external power supply must be
connected to the OP terminal, and the 0V of the external power supply is connected to
a corresponding DI terminal using the controller contact.

B Source wiring method

24
+VCC T +24V

40P —o 0P —o
(= 1F3( =132
D] 1| | o DI]] [ l o

I: PN PJ I: PN Pl

Signal Signal,
=L E = 1=
DI5 o DI5 o
o com o
Power supply unit control board Externalcaontroller Power supply unit control board
Source connection method using theinternal 24 V Source connection method using the
power supply of the power supply unit external 24 V power supply

Figure 3-12 Source wiring method




3 Electrical Installation

If the internal 24 V power supply of the power supply unit is used, the jumper between
the +24 V and the OP must be removed, the OP and COM must be connected together,
and the +24 V and the common terminal of the external controller must be connected

together.

If an external power supply is used, the jumper between the +24 V and the OP must be
removed, the OP and the 0V of the external power supply must be connected together,
and the positive electrode of the 24 V of the external power supply must be connected
to a corresponding DI terminal using the control contact of the external controller.

2) Relay output terminals

The inductive load (relay, contactor, and motor) causes voltage spike after the current is
removed. A VDR must be used for protection at the relay contact and absorption circuits
such as VDRs, RC absorption circuits and diodes must be installed on inductive loads to
ensure minimum interference during cutoff.

When a contactor and an intermediate relay are connected to 220 V AC, a VDR must be
paralleled at both ends of the drive coil of the contactor and intermediate relay and
have a withstand voltage of more than 275V AC. When a contactor and an intermediate
relay are connected to 24 V DC, a freewheel diode must be inversely paralleled at both
ends of the drive coil of the contactor and intermediate relay, i.e. the cathode and
anode of the freewheel diode are connected to the 24 V side and non-24 V side of the
drive coil respectively.

220 VAC
—0
Piezoresistor A
S ‘ T
| — | l
| |
| T/C T
} ’ — } Contactor
T/AF—
AT 1
| /8| =
| —

24VDC

R ‘ Fly-wheel diode 5} T

|

|

| l O
| Intermediate relay
|

|

|

|

1

Figure 3-13 Anti-interference processing of relay output terminals
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AWarning

@ If relay output terminals are connected to 220 V dangerous voltage, pay attention to
distinguishing them from the surrounding safety extra-low voltage circuit terminals to
ensure no misconnection. It must be taken into consideration that wiring must meet the
requirements for reinforced insulation.

& The external 220 V power supply connected to the relay must be used in an environment
with overvoltage class Il (OVC II).

3) DI/DO terminals

DIO1 and DIO2 can be used as DI or DO terminals. The current specific function depends
on the setting of F4-41 (DIO terminal type). DIO1 and DIO2 are DI terminals by default.
Note that DIO1 and DIO2 cannot be used as DI and DO terminals at the same time.

When they are used as DI terminals, the wiring method is consistent with the preceding
DI1-DI2. When DIO is used as DO, DO common terminal is COM and only the sink
wiring method is supported, as shown in the following figure. At this moment, it is
recommended to connect the DI common terminal OP of DIO to the 24V to avoid the
following case: When the OP is connected to the COM, customer's equipment will
receive input signals before DIO performs output.

Power supply unit 24V
control board

5 ov

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

Figure 3-14 DO terminal wiring




4 Panel Operations

4 Panel Operations

The 810 series power supply unit applies to the MD810, 1S810, ES810, and TD810 series
drive units. This chapter describes only the panel operations of the power supply unit.
For the panel operations of the drive units, refer to their manuals.

The commissioning tools of the 810 series power supply unit mainly include the LED
operating panel, the external LCD operating panel, and the commissioning software.

4.1 LED Operating Panel

You can perform operations such as parameter setting/modification, operating status
monitoring, and motor parameter auto-tuning on the power supply unit using this LED
operating panel. The following figure shows the appearance and operation key names
of the LED operating panel.

Functional

FWDTUNE 1, A v indicator

RUN o —
REVANC LED display
ofle ity olte Operation
keys

® © © ®© @©
MODE A ¥ SHIFTENTER

[ ] CHARGE& i

OIS A

ThR

Figure 4-1 LED operating panel

4.1.1 Function Indicators

in the following table indicates ON;

indicates OFF; indicates flash.

Table 4-1 Description of indicators on the LED operating panel

Indicator State State Description

RUN RUN Off: Stop
indicator
On: Running
RUN

Off: Forward running
FWD/REV FWD/REV
indicator .

On: Reverse running

FWD/REV
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Indicator State State Description
ERR/TC/TUNE Off: Speed mode
ERR/TC/TUNE ERRTOITUNE ON (green): Torque control mode
Fault/Torque control/
Auto-tuning indicator Slow flash (green): Auto-tuning state (1 time/s)
ERR/TC/TUNE
u Quick flash (red): fault state (4 times/s)
ERR/TC/TUNE
RPM/HZ A \ .
Speed/Frequency unit: RPM/Hz
Hz A \% .
Current unit: A
Hz A v .
Voltage unit: V
Hz A v .
Parameter unit: %

4.1.2 LED Display Area

There are 5-digit LEDs on the LED operating panel to display the set frequency, output
frequency, various monitoring data, and alarm codes.

Table 4-2 LED display and actual data

.LED Actual .LED Actual _LED Actual IEDIED) Actual
Display Data Display Data Display Data Data
0 0 1 7 d D ] °
| 1 8 8 = E P P
e 2 3 98 F F r R
3 3 A A H H r T
y 4 b B J J U U
9 5S C C L L U u
6 6 c c N N

4.1.3 Key Functions

Table 4-3 Key function description

Key Key Name Function Description

) . Enter or exit a menu, and perform parameter query mode
v Programming . P P query
MODE switchover.

() .

‘A) Up Data or parameter increment
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Key Key Name Function Description
9
v Down Data or parameter decrement
@ Select the displayed parameter in the STOP or RUNNING
O} Shift status.
SHIFT @ Select the digit to be modified when modifying a
parameter value.
() ENTER @ Enter each level of menu interface.
ENTER @ Confirm displayed parameter setting.

4.1.4 Parameter Viewing and Modification Methods

The LED operating panel of the 810 series power supply uses a three-level menu
structure to perform operations such as parameter settings. After entering a menu at

9
every level, press A and

: to perform modification when a display bit flashes. The

following figure shows the operation flow.

st eter
(Default nterface)

(Return) 1"

®
fffffff iy S | —

Level 1 menu

!
A

E

(Return) L

|
D)
Level2menu L

®
[FO-00) a»[F3-03 [FC-0Y

A

«—

|
L
Repeat this

process.

Level3menu

i @

Figure 4-2 Operation flowchart for the 3-level menu structure
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Example of changing F3-02 (Cut-off frequency of torque boost) from 10.00 Hz to 15.00
Hz:

rrrrr

[F3-00r—[F3-52

Figure 4-3 Parameter modification

B You can press ® @ Rto return to a level-2 menu when performing level-3

MODE ~ ENTE
menu operations. The difference between both keys is as follows:

. e .
Pressing EN?ER is to save a set parameter and then return to a level-2 menu and

automatically transfer to the next parameter. Pressing M;JDE is to give up the current

parameter modification and directly back to a level-2 menu with the current parameter

No.

B If a parameter does not include a flashing digit in level-3 menu state, the parameter
cannot be modified. Two possible reasons are:

1) The parameter is an unmodifiable parameter such as the power supply unit type,
actual detection parameter, and running record parameter.

2) The parameter cannot be modified while the AC drive is in RUNNING status. You
can modify these types of parameters only when the AC drive is in the STOP status.

4.1.5 Parameter Viewing

The 810 series power supply units have many parameters and three parameter viewing
methods are provided. The default is the basic viewing method (to view all parameter
groups). By setting of FP- 03 (Setting of monitoring parameter display 1), two quick
parameter viewing methods are also provided.
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s Basic mode Customized mode User-modified mode
etk miotace Longpressforls  (Fyll are (Only modified
for only group FE)) parameters are listed.)
° ° ° °
- MODE SHIFT SHIFT F SHIFT
5099 »-bASE -USEr [--C--}———[-bASE
oy e——— FP-03=x1 FP-03 = 1x
If no key operation is
s v ol || Performed within2s,
e A the system backs to
the default interface. o O} ()]
ENTER ENTER ENTER
lj ,lj ,,,,,Liﬁ_
n nn nn i
’ uFO03 cFOOd
nn nn
ol o F (FAN] 5 c F (NAN] 3
AC
] ol ] ‘
| uF504 cAZ10)

Figure 4-4 Parameter viewing methods

As shown in the preceding figure, the parameter display form such as uF3.02 in the
customized mode menu indicates the function parameter F3-02. The operation method
of modifying parameters in the customized menu is the same as that of modifying
corresponding parameters in ordinary programming state. The operating panel
provides three viewing modes, as listed in the following table.

Parameter Display Method Display Description
User-defined parameter display View user-defined parameters.
) . . T __ View parameters different from
User-modified parameter display L defaults.
Function parameter display -5AR5E View all parameters.

Basic viewing method

The basic parameter group, i.e. all parameters of the power supply unit, can be
queried or modified by the operation method described in "4.1.4 Parameter Viewing and
Modification Methods". Three parameter display modes can be switched over by pressing

Mz)DE on the panel. After entering group parameters, the viewing or modification

methods are the same as operation methods described in "4.2 External LCD Operating
Panel".

Quick viewing methods

If you want to display user-defined groups and user-modified parameter groups, set FP-
03 (Setting of monitoring parameter display 1) to 11 (DI function status 2).
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Parameter Function Default Setting Range PararpeFer
Description
Ones: Selection of Determine
Selection group display whether to
of function 0: Disabled; 1: Enabled display user-
FP-03 parameter 11 defined groups
group Tens: Selection Of“ and user-modified
display group display parameter
0: Disabled; 1: Enabled groups.

B Viewing user-defined parameter groups

9
Long press
P MODE

and view user-defined parameters.

Method of defining parameters by users: You can define up to 32 commonly used
parameters in group FE (FE-00 to FE-31). There are 16 user-defined parameters (FE-00
to FE-15) in group FE by default. You can modify these default parameters as required.
If a parameter in group FE is set to F0.00, it indicates that no user-defined parameter is
defined.

on the panel to enter the "user-defined parameter" mode

9
If is displayed when you long press mopE to enter a menu, it indicates that
the customized menu is empty. The following table shows the default parametersin a

customized menu:

Table 4-4 Commonly used parameters in a customized menu

User-defined User-defined
Parameter Name Parameter Name
Parameter Parameter
FE-00 F0-01 | Control mode FE-01 Fo-02 | RUNcommand
selection
Main frequency Frequency source
FE-02 F0-03 reference input FE-03 F0-07 superposition
selection selection
FE-04 F0-08 Preset frequency FE-05 FO-17 Acceleration time
FE-06 FO-18 Deceleration time FE-07 F3-00 V/F curve setting
FE-08 F3-01 | Torque boost FE-09 Fa-00 | DlLterminal
function selection
FE-10 F4-01 DI2 tgrmmal . FE-11 F4-02 DI3 tgrmlnal .
function selection function selection
FE-12 Fs.04 | DOLoutput FE-13 Fs.07 | O output
selection selection
FE-14 F6-00 Start mode FE-15 F6-10 Stop mode
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B Viewing user-modified parameters

Long press ® on the panel to enter the "user-modified parameter" mode
oD
- = [ = - |and view parameters different from defaults.

This mode facilitates your access to modified parameters. User-modified parameters
are listed in user-modified parameter groups, i.e. the current setting values are different
from defaults. These parameters are in a list that is automatically generated by the
power supply unit.

State parameter query

9
SHIFT
on the operating panel to switch over every byte of F7-03 (Running display parameter 1),
F7-04 (Running display parameter 2), and F7-05 (Stop display parameter).

In stop or running state, multiple state parameters can be displayed by pressing

Thirty-two running state parameters are available in running state. Select whether
to display a parameter corresponding to every bit according to binary bits of F7-03
(Running display parameter 1) and F7-04 (Running display parameter 2). Thirteen
stop state parameters are available in stop state. Select whether to display a
parameter corresponding to every bit according to binary bits of F7-05 (Stop display
parameter).

Example:
Viewing parameters in running state using the panel: (Running frequency, bus voltage,

output voltage, output current, output power, and PID settings)

1) Seta corresponding bit to 1 according to the corresponding relation between every
byte in F7-03 (Running display parameter 1) and the preceding parameters.

2) After converting this binary number to a hexadecimal number, set it in F7-03
(Running display parameter 1). Use the operating panel to set the value that is

displayed as :

3) View values of related parameters by pressing SHQ;:T on the operating panel to

switch over every byte of F7-03 (Running display parameter 1). The following figure
shows the setting:
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High Low

-

F7-03 |15|14|13|1z|11|10|9|s|7|e|5|4|3|2|1|0|

Binary © o o o o 0o 0o o0 0 0 0 1 1 1 1 1

Hexadecimal 0 0 1 P

The method of viewing other state parameters is the same as F7-03 (Running display
parameter 1). The corresponding relation between the state parameters and every byte
of F7-03 (Running display parameter 1), F7-04 (Running display parameter 2), and F7-05

-76-

(Stop display parameter) is as follows:

Parameter | Function |Default|Setting Range Parameter Description
If the following parameters need to be dis-
played in running, set their corresponding
positions to 1. After converting this binary
number to a hexadecimal number, setitin
F7-03.
Meanings of
ow8bits 7 615 4 3 2 1 0
\— Running frequency (Hz)
Running setfrequency (H2)
. Bus voltage (V)
display Output wotage (V)
F7-O3 lF 0000 tO FFFF Output current (A)
parameter Output povier (kW)
DI state
l Meanings of
high 8 bits
s[o [ ]e] [ ]+]
\— DO state
Allvoltage (V)
A2 voltage (V)
Speed
Countvalue
Length value
Load speed display
PID setting

Note: The part with shading is default
display.
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Parameter | Function |Default|Setting Range Parameter Description
If the following parameters need to
be displayed in running, set their
corresponding positions to 1. After
converting this binary number to a
hexadecimal number, set it in F7-04.
Meanings of
Runnlng low 8 bits TS+ T2
d|5play \— PID feedback
PLC phase
F7-04 0000 to FFFF Input pulse frequency (kHz)
parameter Running freauency 2 (H2)
Remaining running time
2 All voltage bef¢ ction (V)
AI2 voltage before correction (V)
Meaningsof ——— Reserved
high 8 bits
I
Current power-on time (h)
Current running time (min)
Input pulse frequency (Hz)
Communication setting value
Reserved
Main frequency display (Hz)
L Auwiliaryfrequencydisplay (Hz)
If the following parameters need to
be displayed upon stop, set their
corresponding positions to 1. After
converting this binary numberto a
hexadecimal number, set it in F7-05.
Meanings of
lowsbits 76T 5T 4| [3]2[ 1] 0
L Set frequency (Hz)
Busvoltage (V)
Stop DI state
F7-05 display 0000 to FFFF DO state
All voltage (V)
parameter VGl EEEY]
b———————————————— Reserved
. L—————— Countvalue
Meanings of
high8bits ["15] 14 13[ 12] [11] 10] o] 8
[ Length value
PLC phase
Load speed
PIDsetting
Input pulse frequency (Hz)
Reserved
Reserved
L— Reserved
Note: The part with shading is default display.

o
IQ & Ifthe power supply unit is repowered on, the displayed parameter is the
parameter selected before power-off by default.

NOTE
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4.2 External LCD Operating Panel

The external LCD operating panel (model SOP-20) is Inovance's new-generation
commissioning aid of frequency control system and supports products such as MD810,
1S810, ES810, and TD810 series. The external LCD operating panel has a wide power
supply range and LCD display, supports multibus and applies to the single-drive/
multidrive system. The operating panel provides the functions such as parameter
setting, state monitoring, simple oscilloscope, parameter copy, fault analysis and
locating, program download, and USB relay. The following section describes the display
interface of the MD810 drive unit. For details of the operating panel interface display of
other drive units, refer to their user manuals.

4.2.1 Appearance and Page

Clasp

RJ45 interface

Display
screen

01 Bus voltage
562.5V

02 Module temperature
27°C

03 Line voltage Urs

388V

Fastening screw
hole

Left soft
key

Right soft key Product barcode

Direction key

Battery cover

Loc/Rem Toggle
key

Status
indicator
LED USB connecting

terminal

Figure 4-5 Appearance of external LCD operating panel

Name Legend Function Description

Used to execute the display function at the bottom left of the

Left soft key screen

Used to execute the display function at the bottom right of the

Right soft key ccreen

‘ Used to quickly enter the equipment list page. In some pages
Toggle key \= where operations cannot be interrupted, the quick model
toggle function is disabled and this key is invalid.

The up and down arrow keys are used to select options in
adisplay menu and list, scroll up and down a text page and
adjust a value (e.g. setting time, entering a password or
changing a parameter value).

The left and right arrow keys are used to move the cursor left
and right.

Arrow keys
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Name Legend Function Description
Used to open a help page. A help page depends on the context,
i.e. the contents of this page are related to a corresponding
Help key . . .
menu or view. For more information about a help page, refer to
"Help".
RUN key Used to start up the drive in local control mode.
Used to stop the drive in local control mode. When the
Stop key equipment is faulty, the stop key is used to reset the
equipment.
Loc/Rem Used to switch control between the control panel (local) and
toggle key the remote connection (remote).

Main interface display:

J1:MD810 power supply unio 9 Runnable

01 Bus voltage (3]
562.5V

02 Module temperature
27 °C

03 Line voltage Urs
388 V

18:05:05 6

Figure 4-6 Main interface of the external LCD operating panel

0 Current equipment information: The value in the front is station No. The value in
the rear is a specific equipment name.

(2] Equipment status and fault information: Displays the running status information of
the current equipment. When the equipment fails, fault information is displayed by
flashing and the running status is not displayed.

@ Content area: Displays actual contents of a view in this area. Contents of every view
are different. The preceding example view is a homepage.

O soft key selection: Displays the soft key function in the given context.

O clock: Displays the current time.

4.2.2 Wiring

The commissioning operation can be performed by connecting the RJ45 interface at
the back of the external LCD operating panel to the RJ45B interface at the top of the 810
series power supply unit using a standard network cable. The following figure shows
the interface of the 810 series power supply unit.
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4.2.3 Status Viewing

After the external LCD operating panel wiring is started, the main interface is the

status information interface of the power supply unit with the current default station

No., as shown in the following figure. Press \
information.

1: MD8L0 power supply urit

RJ45A

RJ45B

Runnable

C3

01 Bus voltage
562.5V

02 Module temperature
27°C

03 Line voltage Urs
388V

18:05:05

Figure 4-7 Status page

Press to enter the equipment list page. Press § N

cursor. After selecting a machine to be viewed, press @ to enter the status

information page of this machine.

-80 -




4 Panel Operations

1: MD810 power supply unit Runnable

® 1:MD810 power supply unit Runnable

1E52:4L5 Select

Figure 4-8 Equipment list page

4.2.4 Parameter Setting

Press @ on the main page to enter the parameter setting interface. The
following figure shows the setting procedure.

1:HD810 pon

@ F1.01Bus overvoltage threshold
® 01 Parameter setting
02 Status monitoring \ o FOBasicinformation about power supply unit S \ F1-02 Braking unit action initial voltage
03 Device operation Info

04 Authority control

6
F1-03 Reserved
0

18:00:47

nable Default: 820 Default: 820
® F1-01Bus overvoltage threshold F1-01Bus overvoltage threshold F1-01 Bus overvoltage threshold
820V ! \
F1-02 Brakin, it acti tial volta
rlinguitacton il votoge A B
F1-03 Reserved A A
0
Min: —————————+— Max: Min: ————————+— Max:
700 850 700 850
18:05:05 Back 18:03:42 OK Back 18:02:19 0K
Figure 4-9 Parameter setting
QO 1
. . I ! . .
[Q @ Press in the page withabox . _____ | to enter the equipment list

page and select the parameter setting of other machines.
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4.2.5 Parameter Copy

1: MD810 power supply unit Runnable 1: MD810 power supply unit Runnable J1: MD810 power supply unit Runnable]

® 01 Parameter copy ® 01 Read parameters
02 Device burning 02 Write parameters

03 Keypad upgrading

03 Device operation
04 Authority management
05 System setting

@ 06 System operation

Back 18:00:02 18:02:23 18:04:52

| e ——— |
Parameter being uploaded ... NP Enter a filename (Time ending is
@ 8 up automatically added)
00:02
Parameter copy is successful [ )L — 00001
A
Back 18:09:01 OK 18:07:19 Back 18:07:19 OK

Figure 4-10 Parameter uploading

1: MDS10 pover supply unit Runnable 1: MDBI0 power supply unit supply unit

® 01 Parameter copy \ 01 Read parameters
02 Device burning ® 02Write parameters
03 Keypad upgrading

03 Device operation
04 Authority management
05 System setting

06 System operation

Back 18:00:02

Selecta copy mode

Parameter being uploaded Parameter being uploaded o All copy mode
LCz Non-motor parameter copy mode

Parameter copy is
successful

Back 18:11:01 OK 18:10:19 B(L 18:42:02 SE‘EH& IBa(k 18:41:51 Selection
Figure 4-11 Parameter downloading

S @ Press | to enter the equipment list page
and select the parameter copy and equipment burning functions of other
NOTE machines in the station.
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4.2.6 Fault Query

1: MDB10 power supply unit

Runnable

® 02 Status monitoring

01 Parameter setting

03 Device operation
04 Authority management

Select

@ 01 Fault status
02 Changed parameters 03
Quick commissioning 04

Historical fault

Fault status

No fault

|

01 Fault status l
02 Changed parameters |
03 Quick commissioning |
® 04 Historical fault |
|

I_Ba(k 18:00:02

Historical Fault

E 2016-03-24 18:31:11 E
L 64MD810 drive unit Connection interruption L

2016-03-2418:31:11

Back 18:39:41
I

54MD810 drive unit Connection interruption
2016-03-24 18:31:10

44MD810 drive unit Connection interruption

Back 18:39:52 Delete

Figure 4-12 Fault query

y @ The current fault information list is displayed in Fault State. The historical
fault information list is displayed in Historical Fault.

NOTE

= P : :
@ Press in the page with a box | ! to enter the equipment list

page and select the fault state query of other machines in the station.

4.3 InoDriveShop

InoDriveShop is a piece of commissioning software developed for the 810 series power
supply unit. The following figure shows the software icon.

InoDriveShop

The functions such as real-time monitoring, parameter configuration, oscilloscope,
Profibus-DP bus configuration, and emergency stop are implemented on the PC using
the InoDriveShop commissioning software.

For details of the introduction and operating instructions of the InoDriveShop software,

refer to the user manuals of the drive units.

-83-



-84 -

5 Parameter Description

5 Parameter Description

The 810 series power supply unit applies to the MD810, 1S810, ES810, and TD810 series
drive units. This chapter describes only the parameter description of the power supply
unit. For the parameter description of the drive units, refer to their manuals.

5.1 Basic Information

Basic information about the 810 series power supply unit includes the product model,
software version and other information. Information has been determined during
product delivery. Parameters in this group can be displayed, but cannot be modified.

Parameter Function Default Setting Range | Parameter Description
FO-01 |Product model 810 810 MD810
FO-02 |Software version UXX.XX UXX.XX Software version
FO-03 Tem.pora ry software Lo Lo Tem.pora ry software
version version
) Customized software
FO-04 |Customized No. Fxx.xx FXX.XX version

xx.xx in the software version indicates specific version figures when leaving the factory.

5.2 Parameter Settings of Basic Functions

Parameter Function Default Setting Range | Parameter Description
Bus undervoltage Undervoltage
F1-00 threshold 350V 300Vto 500V | threshold of bus
voltage

When the bus voltage is lower than the F1-00 setting value, the system judges it as
undervoltage state. When the system is in undervoltage state, it will go against with-
load running of the drive unit. This parameter must be set according to the actual

application.
Parameter Function Default Setting Range | Parameter Description
Bus overvoltage Overvoltage threshold
F1-01 threshold 820v 100Vt 850V | ep s voltage

When the bus voltage is higher than F1-01 setting value, the system judges it as
overvoltage state. When the system is in overvoltage state, the operating panel of
the power supply unit flashes. If the motor runs in generation state, it may result in
continuous rise of the bus voltage. When the bus voltage is too high, there is a risk of
damage to the system. This parameter must be correctly set according to the actual

application.
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Parameter Function Default Setting Range | Parameter Description
When the bus voltage
Start voltage is higher than the
F1-02 |of braking unit 760V 700Vto 800V |setting value, the

actuation

braking unit is
actuated.

When the bus voltage is higher than the F1-02 setting value, the braking unit is actuated,
playing a role in reducing the bus voltage. When the braking pipe is connected, large
energy consumption is generated on the braking resistor instantaneously. A braking
resistor must be correctly configured according to actual application to ensure good
cooling of the braking resistor.

Parameter Function Default Setting Range Parameter Description
When the temperature
is higher than 45°C,

0: Thefanruns | thefanruns. When the
automatically. |temperature is lower
F1-09 | Fan control mode 1 than 40°C, the fan

stops.

1: The fan always
runs.

The fan always runs
after the system is
powered on.

If F1-09 is set to 0, when the heat sink or braking pipe temperature is higher than 45°C,
the fan starts to run. When the temperature is lower than 40°C , the fan stops.

Parameter Function Default Setting Range Parameter Description
Selection of 0: Disabled The system forcedly
F1-10 braking unit fault 111 enables braking unit
protection 1: Enabled fault protection.

This parameter is unmodifiable. When overcurrent, overload or short circuit occurs
in the braking unit, the system forcedly performs protection to avoid damage to the

braking unit.

Parameter Function Default Setting Range | Parameter Description
Selection of three- 0: Disabled When three-phase
phase input input is abnormal,

F1-11 abnormality 11 1: Enabled select whether to
protection perform protection.

Three-phase input abnormalities include phase loss, three-phase imbalance and
high power grid voltage. When the unit's digit is set to 0, power grid phase loss is not

protected. When the unit's digit is set to 1, power grid phase loss is protected. When the
ten's digit is set to 0, power grid voltage is not protected. When the ten's digit is set to 1,
high power grid voltage is protected. When the hundred's digit is set to 0, three-phase
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imbalance is not protected. When the hundred's digit is set to 1, three-phase imbalance

is protected.

When F1-11 is set to 0, the power supply unit does not detect any fault. When the system

continues to run, the risk of damage to the system will increase.

Parameter Function Default Setting Range Parameter Description
Selection of 0: Disabled The system forcedly
communication performs protection in

F1-13 : 1 o
abnormality case of communication
protection 1: Enabled abnormality.
Selection 0: Disabled The system forcefily

F1-14 of module 1 performs protection
overheat in case of module
protection 1:Enabled overheat.

Selection 0: Disabled The system forcedly

F1-15 of EEPROM 1 performs protection
abnormality 1 Enabled in case of EEPROM
protection : abnormality.

The preceding three parameters are unmodifiable. When communication abnormality,
module overheating or EEPROM abnormality occurs, the system forcedly performs
protection to ensure system reliability.

drive units

Parameter Function Default | Setting Range | Parameter Description
Selection of Select whether to
protection against 0: Disabled | perform protection in

F1-17 communication 1 case of communication
abnormality between abnormality between
the power supply and 1:Enabled |the power supply and

drive units.

When communication of the power supply unit with the drive unit is abnormal, set F1-
17 to 1 and the power supply unit gives an A16.13 alarm; set F1-17 to 0 and the power
supply unit does not give an alarm.

between the power
supply and drive units

Parameter Function Default | Setting Range | Parameter Description
Waiting time When the time for the
for timeout of power su.pply fai.ling to

F1-18 communication 5.00s | 1.00s to 20.00s communicate with the

drive unit exceeds this
setting value, the power
supply gives an alarm.
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5.3 Information Exchange Setting Between the Power Supply and

Drive Units

When the power supply unit is faulty, it transfers a message to the drive unit that then
performs corresponding actions according to message contents.

Parameter Function Default | Setting Range Parameter Description
. . 1:Run When th i
Drive unit Cetects g nigh powet g1l
protection action 2: Coast to stop yhighp 8
F2-00 Aoainst hish power 2 voltage fault, it transfers
g.d It enp 3 St_OP bya "coast to stop" command to
gndvottage settingmethod | the drive unit.
1:Run i
.
B : : Coast to stop
F2-01 gg;’gi(s:tlloor:/vapc)g\(/)vre]r 1 voltage fault, it transfers the
f 3:Stopbya "run" command to the drive
grid voltage setting method | it
Drive unit 1:Run When the power supply unit
; ) 2: Coast tostop | detects any three-phase
protection action ) .
F2-02 Aoainst three-phase 3 imbalance, it transfers the
in%balance P 3 St'op bya "stop by a setting method"
settingmethod | command to the drive unit.
. . L:R When th i
e e pover s
i i 2: Coast to stop
F2-03 grc;ti(;(stzlic;n z‘t:tl?wgse 3 loss, it transfers the "stop by
logss putp 3 St_OP bya a setting method" command
settingmethod | 5 the drive unit.
Drive unit oo o |t v
} : : Coast to stop
F2-04 gr(;?iz?g:ai?r?oznit 2 short circuit, it transfers the
E ¢ circuit & 3 St'op bya "coast to stop" command to
shortaireut setting method | the drive unit.
. . I:R Wh h i
Drive unit . Cetects g braingant
protection action 2: Coast to stop ybraxing
F2-05 Aainst braking unit 1 overcurrent, it transfers the
& & 3:Stopbya "run" command to the drive
overcurrent setting method | it
protection action 2: Coast to stop Y &
F2-06 aoainst braking unit 1 overload, it transfers the
& & 3:Stopbya "run" command to the drive
overload setting method | nit.
Drive unit 1:Run When any communication
protection 2: Coast to stop | fault occurs in the power
F2-09 action against 1 supply unit, it transfers the
communication 3:Stopbya "run" command to the drive
fault setting method | jpit.
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Parameter Function Default | Setting Range Parameter Description
Drive unit 1:Run When any EEPROM fault
. . 2: Coast to stop | occursin the power supply
F2-11 protection action 3 unit, it transfers the "stop by
against EEPROM 3:Stopbya a setting method" command
fault settingmethod | {5 the drive unit.
. . 1:Run When the power supply
Dmfce utf”t ti 2: Coast to stop unit detects any module
F2-12 protection action 2 overheat, it transfers the
againstmodule 3:Stopbya "coast to stop" command to
overheat settingmethod | the drive unit.

All preceding parameters are unmodifiable. When the power supply unit is faulty, the
drive unit performs related actions via the preceding parameters. The table shows
specific meanings of parameters.

module overheat
warning

Parameter Function Default Setting Range Parameter Description
1:Run When the power supply
> Comst to st unit detects that the

Drive unit protection - Loasttostop module temperature
action against reaches the warnin
F2-13 & 3 &

3: Stop by a setting

method

temperature, it transfers
"stop by a setting
method" command to
the drive unit.

When the power supply unit temperature reaches the warning temperature, the power
supply unit transfers "stop by a setting method" command to the drive unit. You can
change F2-13 setting values according to the actual application. When the power
supply unit temperature is higher than the warning temperature, the power supply unit
transfers a command corresponding to a parameter.

Parameter Function Default Setting Range Parameter Description
Power supply unit 0:Run When the power grid
F2-14 protection action 1 voltage exceeds an input
against high power 1:The power range, the power supply
grid voltage supply unitstops | nit stops by default.

When the power grid voltage exceeds an input range, the power supply unit detects any
high power grid voltage fault, the power supply stops and the bus voltage is lowered.
You can change F2-14 setting values according to the actual application. High power
grid voltage will result in rise in bus voltage, causing braking unit actuation or triggering
drive unit overvoltage suppression. Excessive bus voltage may result in a risk of damage
to the system.
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5.4 Input Terminal Functions

The 810 series power supply unit is provided with 5 multi-functional DI terminals as
standard configuration. You can set different functions for input terminals according to
the actual application respectively.

Parameter Function Default Setting Range Parameter Description
F4-00 ?ellletcetirgﬂr:nal function 5
F4-01 SD;lZetciircr)T:nal function 0
a2 [Dmalincion | g | gy |forceal e
F4-03 ?elllletceﬁrgﬂr:nal function 0
F4-04 SD:etciircr)T:nal function 0

These parameters are used to set the functions of multi-functional DI terminals. The
following table shows optional functions:

Setting Value Function Detailed Description

0 No function Set 0 for reserved terminals to avoid malfunction.

1 The drive unitcan | The power supply unit sends the "run" command to the
run drive unit.

) Incoming line The power supply unit sends the "run" command to the
breaker feedback | drive unit according to feedback signals.

3 Auxiliary breaker | The power supply unit sends the "run" command to the
feedback drive unit according to feedback signals.

4 Leakage protection | The power supply unit sends the "run" command to the
switch feedback drive unit according to feedback signals.

The terminal is used for fault reset function, the same
5 Fault reset as the function of RESET key on the operating panel.
Remote fault reset is implemented by this function.

6 Drive unit running | The power supply unit sends the "running disabled"
disabled command to the drive unit.

7 Drive unit coastto | The power supply unit sends the "coast to stop"
stop command to the drive unit.

8 ‘:t:oDnE)/e;rs“etttin The power supply unit sends the "stop by a setting

b by & method" command to the drive unit.

method

9 Powgr supply unit Establish and keep the bus voltage constant.
running enabled
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If a maloperation is caused due to interference to an input terminal, the parameters
shown in the following table can be increased to enhance anti-interference
performance, However, the increase of DI filter time will reduce the response of DI

terminals.
Parameter Function Default Setting Range Parame'.cer
Description
F4-05 DI1 filter time 0.010s 0.010s to 5.000s
F4-06 DI2 filter time 0.010s 0.010st0 5.000s | Itis used to set
the software
F4-07 DI3 filter time 0.010s 0.010st0 5.000s | filter time of DI
terminal status.
F4-08 DI4 filter time 0.010s 0.010s to 5.000s
F4-09 DI5 filter time 0.010s 0.010s to 5.000s
F4-10 |DI1 effective delay time 0.00s 0.00s to 600.00s
F4-11 DI2 effective delay time 0.00s 0.00s to 600.00s
F4-12 |DI3effective delay time 0.00s 0.00s to 600.00s
F4-13 |DI4 effective delay time 0.00s 0.00s to 600.00s
- - Itis used to set
F4-14 | DI5 effective delay time 0.00s 0.00s t0 600.00s | the delay time
F4-15 |DIl ineffective delay time 0.00s 0.00s to 600.00s | ©f a DI terminal
status change.
F4-16 |DI2ineffective delay time 0.00s 0.00s to 600.00s
F4-17 |DI3ineffective delay time 0.00s 0.00s to 600.00s
F4-18 DI4 ineffective delay time 0.00s 0.00s to 600.00s
F4-19 |DI5ineffective delay time 0.00s 0.00s to 600.00s
They are used to set the delay time of a DI terminal status change.
Parameter Function Default Setting Range Parameter Description
0: Active at low Unit's digit: DI1
level Ten's digit: DI2
F4-20 Dl active mode Hundred's digit: DI3
B selection o } Thousand's digit: DI4
L:Activeathigh | ten thousand's digit:
level DI5

Itis used to set an active status mode of a DI terminal.

When it is set to active at low level, a corresponding DI terminal is active at low level
between the DI terminal and COM.

When it is set to active at high level, a corresponding DI terminal is active at high level
between the DI terminal and COM.
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5.5 Relay Output Terminal Functions

The 810 series power supply unit is provided with 3 groups of multi-functional relay
output terminals.

Parameter Function Default ST Parameter Description
Range
T1A,T1Band T1C
F5-00 | output function 0
selection
T2A, T2B and T2C .
i . For details, refer to the
F5-01 outpu.t function 0 0to 15 following table.
selection
T3A, T3Band T3C
F5-02 | outputfunction 0
selection
0: Active at Unit's digit: T1A, T1B and
high level T1C
Relay DO active status Ten's digit: T2A, T2B and
F5-09 selection 000 1: Activeat | T2C
low level Hundred's dlglt T3A, T3B
and T3C

Define output logic of output terminals T1A, T1B and T1C/T2A, T2B and T2C/T3A, T3B

and T3C

0: Active at high level. The connection of a DO terminal to a corresponding common
terminalis high level.

0: Active at low level. The connection of a DO terminal to a corresponding common
terminal is low level.

Description of output terminal function selection:

in . A
S Function Description
Value
0 No output Output terminals have no function.
The power supply unitis normal and outputs ON signals when it
1 Run woow : .
sends the "run" command to the drive unit.
2 Fault output When the power supply unit fails, it outputs ON signals.
3 Warning output When the power supply unit gives an alarm, it outputs ON
signals.
4 Breaker actuation | When three-phase input is too high or the braking pipe is short-
output circuited, ON signals are output to actuate the breaker.
Und [t . L
ndervotage When the power supply unit detects that the bus is in
5 output of bus )
undervoltage state, ON signals are output.
voltage
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Setting Function Description
Value
6 Overvoltage output | When the power supply unit detects that the bus is in overvoltage
of bus voltage state, ON signals are output.
7 Normal output of | When the power supply unit detects that the bus voltage is
bus voltage normal, ON signals are output.
8 Bus voltage When the power supply unit detects that the bus voltage is
abnormal abnormal, ON signals are output.
9 Three-phase input | When the power supply unit detects that three-phase input is
abnormal abnormal, ON signals are output.
10 Three-phase input | When the power supply unit detects that three-phase input is
normal normal, ON signals are output.
Module When the module overtemperature fault occurs in the power
1 overtemperature supply unit, it outputs ON signals
fault output PPy ’ P gnats.
Module .
When the power supply unit detects that the module temperature
12 overtemperature . . .
) exceeds the module warning temperature, it outputs ON signals.
warning output
5.6 Fault Record Group

The last five faults of the power supply unit are recorded. For possible causes and
solutions of every fault code, see "7 Troubleshooting".

FA-00

Fault code upon the fifth fault

Fault code upon the last fault

FA-01

Fault subcode upon the fifth fault

Fault subcode upon the last
fault

FA-02

Bus voltage upon the fifth fault

Bus voltage upon the last fault

FA-03

Module temperature upon the fifth fault

Module temperature upon the
last fault

FA-04

Braking piping temperature upon the fifth fault

Braking piping temperature
upon the last fault

FA-05

Braking circuit current upon the fifth fault

Braking circuit current upon
the last fault

FA-06

Power grid voltage Usr upon the fifth fault

Power grid voltage Usr upon
the last fault

FA-O07

Power grid voltage Ust upon the fifth fault

Power grid voltage Ust upon
the last fault

FA-08

Power grid voltage Utr upon the fifth fault

Power grid voltage Utr upon
the last fault

FA-09

Degree of three-phase

Degree of three-phase imbalance upon the fifth fault

imbalance upon the last fault

FA-10

DI status upon the fifth fault

DI status upon the last fault

FA-11

RO status upon the fifth fault

RO status upon the last fault
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FA-12

Stop command sent from the power supply unit
upon the fifth fault

Stop command sent from the
power supply unit upon the
last fault

FA-13

Total power-on time upon the fifth fault (h)

Total power-on time upon the
last fault (h)

FA-14

Total power-on time upon the fifth fault (min)

Total power-on time upon the
last fault (min)

FA-15

Total power-on time upon the fifth fault (s)

Total power-on time upon the
last fault (s)

FA-20

Fault code upon the fourth fault

FA-21

Fault subcode upon the fourth fault

FA-22

Bus voltage upon the fourth fault

FA-23

Module temperature upon the fourth fault

FA-24

Braking piping temperature upon the fourth fault

FA-25

Braking circuit current upon the fourth fault

FA-26

Power grid voltage Usr upon the fourth fault

FA-27

Power grid voltage Ust upon the fourth fault

FA-28

Power grid voltage Utr upon the fourth fault

FA-29

Degree of three-phase imbalance upon the fourth
fault

FA-30

DI status upon the fourth fault

FA-31

RO status upon the fourth fault

FA-32

Stop command sent from the power supply unit
upon the fourth fault

FA-33

Total power-on time upon the fourth fault (h)

FA-34

Total power-on time upon the fourth fault (min)

FA-35

Total power-on time upon the fourth fault (s)

FA-40

Fault code upon the third fault

The same as FA-00 to FA-15
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FA-41

Fault subcode upon the third fault

FA-42

Bus voltage upon the third fault

FA-43

Module temperature upon the third fault

FA-44

Braking piping temperature upon the third fault

FA-45

Braking circuit current upon the third fault

FA-46

Power grid voltage Usr upon the third fault

FA-47

Power grid voltage Ust upon the third fault

FA-48

Power grid voltage Utr upon the third fault

FA-49

Degree of three-phase imbalance upon the third fault

FA-50

DI status upon the third fault

FA-51

RO status upon the third fault

FA-52

Stop command sent from the power supply unit
upon the third fault

FA-53

Total power-on time upon the third fault (h)

FA-54

Total power-on time upon the third fault (min)

FA-55

Total power-on time upon the third fault (s)

FA-60

Fault code upon the second fault

FA-61

Fault subcode upon the second fault

FA-62

Bus voltage upon the second fault

FA-63

Module temperature upon the second fault

FA-64

Braking piping temperature upon the second fault

FA-65

Braking circuit current upon the second fault

FA-66

Power grid voltage Usr upon the second fault

FA-67

Power grid voltage Ust upon the second fault

FA-68

Power grid voltage Utr upon the second fault

FA-69

Degree of three-phase imbalance upon the second
fault

FA-T0

DI status upon the second fault

FA-T1

RO status upon the second fault

FA-T2

Stop command sent from the power supply unit
upon the second fault

FA-T3

Total power-on time upon the second fault (h)

FA-74

Total power-on time upon the second fault (min)

FA-75

Total power-on time upon the second fault (s)

FA-80

Fault code upon the first fault

FA-81

Fault subcode upon the first fault

FA-82

Bus voltage upon the first fault

FA-83

Module temperature upon the first fault

FA-84

Braking piping temperature upon the first fault

FA-85

Braking circuit current upon the first fault

FA-86

Power grid voltage Usr upon the first fault

The same as FA-00 to FA-15




5 Parameter Description

FA-87 | Power grid voltage Ust upon the first fault

FA-88 | Power grid voltage Utr upon the first fault

FA-89 | Degree of three-phase imbalance upon the first fault

FA-90 | DI status upon the first fault

FA-91 | RO status upon the first fault The same as FA-00 to FA-15

Stop command sent from the power supply unit

a2 upon the first fault

FA-93 | Total power-on time upon the first fault (h)

FA-94 | Total power-on time upon the first fault (min)

FA-95 | Total power-on time upon the first fault (s)

5.7 Parameter Management

Parameter Function Default Setting Range Parameter Description

Users set a machine

FP-00 User password 0 01065535 password.

Set FP-00 to any nonzero value, and the password protection function takes effect.
When entering the menu, you must enter a correct password, otherwise you cannot
view and modify function parameters. Please remember the set user password.

If FP-00 is set to 00000, the previously set user password is cleared, and the password
protection function is disabled.

Parameter Function Default Setting Range Parameter Description

0: No operation

1: Restore default
parameters (not
including groups FA

Parameter and FP) Perform operations such
FP-01 R 0 2: Clear record as parameter restoration
initialization ) .
information and backup.
4: Back up your current
parameters

501: Restore your
backup parameters

1: Restore default parameters (not including parameters in groups FA and FP)

2: Clear record information. Clear fault record information and accumulated running
time of the power supply unit

4: Back up your current parameters
Back up the current parameters set by you. The current parameter setting is backed up,
helping you to restore the setting after performing incorrect parameter setting.

501: Restore your previously backed-up parameters, i.e. restore parameters that are
backed up by setting FP-01 to 4.
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Parameter Function Default Setting Range Parameter Description
Afteritis setto 1, any
Parameter . P
FP-02 | modification 0 0: Disabled modification to all
. 1: Enabled function parameters is
selection .
disabled.

Set FP-02 to 1 to prevent any modification after you set functio

n parameters.

attribute

1: Displayed

Parameter Function Default Setting Range Parameter Description
When itissetto 0,
a corresponding
. . monitoring parameter
P i | - Not | . . .
FP-03 arameter display 0 0: Not displayed is not displayed in level

0 menu through the
switchover of the shift
key.

The following table shows the meaning of the display parameter of every setting value

bit of FP-03.
FP-03 Meaning Description
DATAO Bus voltage
DATAL Heatsink temperature
DATA2 Braking piping temperature
DATA3 Braking circuit current
DATA4 Input voltage Usr
DATAS Input voltage Ust
DATA6 Input voltage Utr 0: Not displayed
DATA7 Degree of three-phase imbalance 1: Displayed
DATA8 DI status
DATAS RO status
DATA10 0
DATALl 0
DATA12 Fault code
DATA13 Fault subcode
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5.8 Monitoring Parameters

Parameters in group U0 are used to monitor running status information of the power
supply unit. You can view them via the panel to facilitate site commissioning or read
parameter group values via communication to perform host controller monitoring. The
communication address is 0x7000~0x7021.

Parameter Function Mlnlmum Monitoring Parameter Description
Unit Range
0.0Vto |Display the bus voltage value of the
U0-00 |Busvoltage (V) 0.1V 2000.0V | power supply unit.
Heatsink . .
-20°C t
U0-01 |temperature 1°C ° 0 | Display the heatsink Femperature of
C) 124°C the power supply unit.
U0-02 gr?qklzga[t)llﬁleng 1°c -20°Cto | Display the braking piping
(GC)p 124°C temperature of the power supply unit.
Braking circuit Display the braking circuit current of
U0-03 current (A) 0.01A the power supply unit.
Input voltage Display the effective value of input
U0-04 Usr 1V |0Vio 1000V voltage Usr.
Input voltage Display the effective value of input
U0-05 Ust v | 0vio 1000V voltage Ust.
Input voltage Display the effective value of input
U0-06 Utr 1V | 0vio 1000V voltage Utr.
U0-07 chergiree-e E;se 0.00% to |Display the degree of three-phase
- P 100.00% |voltage imbalance.
imbalance
DI status display: ON indicates high
level; OFF indicates low level.
U0-08 DI status ‘ ‘ ‘
- o o e ‘.‘
DO status display: ON indicates high
level; OFF indicates low level.
U0-09 DO status ‘ ‘
- o o o e
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Parameter

Function

Minimum
Unit

Monitoring

Range

Parameter Description

Uuo0-08

DI status

0x0000 to
OXTFFF

Display the current DI status value.
After it is converted into binary
data, every bit corresponds to one
DI signal. The value 1 indicates that
the input is high level. The value 0
indicates that the input is low level.
The relation between every bit and
input terminals is as follows:

541+ ER K KR EN BN EN BN N

DI1
DI2
DI3
DI4
DI5

DI6
DI7
DI8

ph A 1 I S N E RN

DI9
DI10

VDI1
VDI2
VDI3
VDI4
VDIS

U0-09

DO status

0x0000 to
0x03FF

Display the current DO status value.
After it is converted into binary data,
every bit corresponds to one DO
signal. The value 1 indicates that

the output is high level. The value 0
indicates that the output is low level.
The relation between every bit and
output terminals is as follows:

Meanings of =TT 5T 3T 1] 0

low 8 bits

Meanings of[ﬁ[ﬁ[ﬂ[ﬂ[ﬂ[ﬁ[—g[—g]
high 8 bits

Uo0-12

Current fault
code

1to 65535

Display the current fault code of the
power supply unit.
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Parameter Function Mlnlmum Monitoring Parameter Description
Unit Range
Display the fault subcode
Uo-13 sCl:Jgrciztefault 1 1t0 65535 |corresponding to the current fault
code of the power supply unit.
Display the current DI status value.
After it is converted into binary
data, every bit corresponds to one
DI signal. The value 1 indicates that
the input is high level. The value 0
DI status indicates that the input is low level.
U0-14 |afterdelay 1 0to31 |The relation between every bit and
processing input terminals is as follows:
Meanings of TS0,
low 8 bits
L DI1
DI2
e K}
DI4
DI5
D(I)zfzt/t;saar:‘ger Display the input status value after
U0-15 Ee Ative logic 1 0to3l positive and negative logic judgment
gative ‘og on the Dl value in U0-14.
processing
Display the current DO status value.
After it is converted into binary data,
every bit corresponds to one DO
signal. The value 1 indicates that
RO status the input is high level. The value 0
UO-17 |after delay 1 0to7 indicates.that theinputis low level.
processing The relation between every bit and
input terminals is as follows:
Mot 16l 5[ 4T 3 2[ 1] 0]
DOl
DO2
DO3
RSS?,Eith:Zr?gter Display the input status value after
Uo-18 ge ative logic 1 Oto7 positive and negative logic judgment
gativelog on the DO value in U0-17.
processing
Power-on time Display the running hours of the
U0-20 | this ti 1h 0t0 65535 | power supply unit from power-on to
or this time (h) rd
now for this time.
Power-on time Display the running minutes of the
U0-21 |forthistime 1min 0to 59 ower supply unit from power-on to
p ppty p
(min) now for this time.
Power-on time Display the running seconds of the
Uo0-22 1 0to59 | power supply unit from power-on to

for this time (s)

now for this time.
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Parameter Function Mlnlmum Monitoring Parameter Description
Unit Range
Power-on time Display the running milliseconds of
U0-23 |for this time 1 0t0999 |the power supply unit from power-on
(ms) to now for this time.
Command 0: The fan stops running
U0-24 |word for fan 1 Oto1l ]
control 1: The fan always runs
Command 0: The braking pipe is turned off
uo-25 |pordfer 1 Otol
raking unit 1: The braking pipe is turned on
control
Command 1: Run
word for )
interaction
uo-27 between the 1 1to3 2: Coast to stop
power supply .
and drive units 3: Stop by a setting method
Total power-on Display the running hours of the
Uo0-30 time (F?]) 1 01065535 | power supply unit from the first
power-on to now.
Total power-on Display the running minutes of the
Uo-31 | oripo 1 0to59 power supply unit from the first
time (min)
power-on to now.
Total power-on Display the running seconds of the
U0-32 |iime (Fs)) 1 0to59  |power supply unit from the first
power-on to now.
Total power-on Display the running milliseconds of
Uo0-33 |.°P 1 0t0999 |the power supply unit from the first
time (ms)
power-on to now.
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6 Communication

The 810 series power supply unit applies to the MD810, 1S810, ES810, and TD810 series
drive units. This chapter describes only the communication of the power supply unit.

For the communication of the drive units, refer to their manuals.

6.1 Parameter Communication Address

Parameter communication addresses must be used to perform read-write and other
operations on parameters of the 810 series power supply unit. This chapter mainly
describes the method of obtaining communication addresses according to parameters
as well as special parameter communication addresses for Modbus communication.

Parameter communication addresses are often written as parameter addresses or
function addresses in this chapter.

6.1.1 Parameter Introduction

The parameters of the 810 series power supply unit are divided into basic function

parameters and monitoring function parameters. They are stored in corresponding
parameter groups.

Basic function parameters are stored in groups F and A, as shown in the following table:

810 Series | Group F (Read-write) | FO, F1, F2, F3, F4, F5, F6, F7, F8, F9, FA, FB, FC, Fd, FE, FF
Power

Supply Group A (Read-write) | A0, A1, A2, A3, A4, A5, A6, AT, A8, A9, AA, AB, AC, AD, AE, AF
Unit

Parameter i

Data Group B (Read-write) | BO, B1, B2

The following table shows the addresses used for the monitoring function parameters

including the RUN command, running status, running parameters, and alarm
information.

810 Series
Power
Supply
Unit

Function
Parameter

Monitoring

Status Data (Read-only)

U0, 8000H

Control Parameter (Write-only)

U3, 1000H

6.1.2 Description of Parameter Communication Addresses

Each of groups FO to FF, A0 to AF, and B0 to B2 include multiple function parameters.
For example, FO-16 indicates number 16 in group FO. High 16 bits of communication
addresses of function parameters are function group numbers. Low 16 bits are the
hexadecimal format of serial numbers in function groups.

That is, the communication address of F0-16 is 0xF010.
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In addition, writing basic function parameters and performing power-off save cause
frequent operations on EEPROM, reducing the service life of EEPROM. Therefore,
some basic function parameters are modified by changing the values in RAM through
communication without being stored.

See the following table.

For parameters in group F, corresponding RAM addresses are obtained as long as the
high bit F of the parameter addresses becomes 0.

For parameters in group A, corresponding RAM addresses are obtained as long as the
high bit A of the parameter addresses becomes 4.

That is, the F3-12 communication RAM address is 0x030C; the A0-05 communication
RAM address is 0x4005.

Parameter Group No. | Communication Access Address Modtil;:cra:uZ/;l\/éoPer;r;mure‘tii;Qg:ress
Groups FO to FE 0xFO00 to OXFEFF 0x0000 to OXOEFF
Groups AO to AF 0xA000 to OXACFF 0x4000 to 0x4CFF
Groups BO to BF 0xB000 to OXBFFF 0x5000 to OX5FFF
Group U0 0x7000 to OXTOFF

> @ Group FF: Parameters cannot be read and changed.

Q Group UO: Parameters can be read, but cannot be changed.

1000H and 8000H are Modbus-specific communication addresses. Some

functions are the same as group U.

Only the write operation can be performed on communication RAM

addresses. They are invalid addresses during the read operation.

€ Some parameters cannot be changed when the power supply unit is in
running state.

€ Some parameters cannot be changed regardless of states of the power
supply unit.

€ When changing a parameter, pay attention to the range, unit, and related
description of the parameter.

TS
NOTE ¢

*
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6.1.3 Modbus-Specific Parameter Communication Addresses

Parameter
Address

Parameter Description

Communication Monitoring Parameters

1000H

*Communication setting value (decimal)

-10000 to 10000

Communication setting values are percentage of relative values. 10000
and -10000 correspond to 100.00% and -100.00%, respectively.

For frequency dimension data, this percentage is a percentage of relative
maximum frequency (F0-10). For torque dimension data, this percentage
is F2-10 (Digital setting of torque upper limit).

Cont

rol commands are input to the power supply unit: (Write-only)

7311H

0000: Stop by a stop method set in F6-10
0001: Forward running

0002: Reverse running

0003: Forward jogging

0004: Reverse jogging

0005: Coast to stop

0006: Decelerate to stop

0007: Fault reset

Reading the power supply unit status

703DH

0001: Forward running
0002: Reverse running
0003: Stop

0004: Auto-tuning
0005: Fault

Parameter locking password check

1FOOH

Parameter locking password check: If an actual password value is
returned, the password check passes. (If no password is available, i.e. the
password is 0, 0000H is returned.)

DO control

7312H

BIT0: DO1 output control
BIT1: DO2 output control
BIT2: RELAY1 output control
BIT3: Reserved

BIT4: FMR output control
BIT5 to BIT9: Reserved

Pulse output control

7315H

0 to 7FFF indicate 0% to 100%.
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Parameter
Address

Parameter Description

Description of power supply unit faults

8000H

0000:
0001:
0002:
0003:
0004:
0005:
0006:

0007
0009

000A:
000B:
000C:
000D:
000E:
000F:
0010:

0013

0014:
0015:
0016:
0017:
0018:
0019:

No fault

Hardware fault

Overcurrent during acceleration
Overcurrent during deceleration
Overcurrent at constant speed
Overvoltage during acceleration
Overvoltage during deceleration
: Overvoltage at constant speed

: Undervoltage fault

Drive overload

Motor overload

Input phase loss

Output phase loss

IGBT overheat

External fault

Communication fault

: Motor auto-tuning fault
Encoder/PG card fault
Parameter read-write abnormality
Motor auto-tuning result abnormality
Motor short circuit to ground
Inter-phase short circuit

Power supply unit fault

8000H

001A:
001B:
001C:
001D:
001E:
001F:

002A
002B
002D

Running time reached
User-defined fault 1
User-defined fault 2

Power-on time reached

Load lost

PID feedback lost during running
: Excessive speed deviation

: Motor overspeed

: Motor overtemperature

0050: Fan fault
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6.2 Modbus Communication
6.2.1 Networking

. mmissionin
Basic network co tesssto g

g5 g5 g5 g5 g5
HE EF] 22 R~ 2

zlf' £ K PK£K

Il | I | —

Modbus
Figure 6-1 Modbus communication networking

6.2.2 Interface Description

The terminal names of 3-pin connection terminals are C485+, C485-, and CGND from
left to right, as shown in the following figure:

CGND
C485-
C485+

/\

Figure 6-2 3-pin connection terminals
6.2.3 Communication Performance

1) Upto 128 nodes are borne with a maximum baud rate of 115.2 Kbps. In this case,
the maximum communication distance is 100 m.

2) The maximum transmission distance corresponding to the baud rate of 9.6 Kbps is
1km.
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6.2.4 Related Parameters

Parameter

Name

Default

Setting Range

Parameter Description

Fd-00

Modbus baud
rate

0: 300 bps
1: 600 bps
2:1200 bps
3:2400 bps
4: 4800 bps

5:9600 bps
6: 19200 bps
7:38400 bps
8:57600 bps
9:115200 bps

This parameter is used to

set a data transmission rate
between the host controller
and the power supply unit.
The largerthe baud rate is,
the faster the communication
speed is.

Note that the set frequency
of the host controller must

be consistent with that of the
power supply unit. Otherwise,
communication cannot be
performed.

Fd-01

Modbus data
format

0: No check (8-N-2)

1: Even parity check (8-E-1)
2: 0dd parity check (8-0-1)
3:8-N-1

The set data format of the
host controller must be
consistent with that of the
power supply unit. Otherwise,
communication cannot be
performed.

Fd-02

Modbus local
address

1t0247. ThevalueOisa
broadcast address.

When the local address is set
to 0 (broadcast address), the
broadcasting function of the
host controller isimplemented.
The local address is unique
(except the broadcast address)
and is the basis to implement
point-to-point communication
between the host controller
and the power supply unit.

Fd-03

Modbus
response delay

0msto20ms

Interval time from the end of
data receiving by the power
supply unit data to data
sending to the host controller.
If the response delay is less
than the system processing
time, the former is subject to
the latter.

If the response delay is greater
than the system processing
time, the system sends data
to the host control only after
the response delay time
reaches after data processing is
complete.
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Parameter Name Default Setting Range Parameter Description

Whenitis setto 0.0s, the
communication timeout is
invalid. Itis generally set to
0.0s. This parameter is used to
monitor communication status

in a system with continuous
communication.
Modbus .. .
Fd-04 |communication| 0.0 0.0 (invalid), 0.1s to 60.0s When !tlssettoap effectlve
timeout value, if communication

interval time between this
communication and the next
communication exceeds Fd-
04 (communication timeout),
the system will report a
communication fault error
(Errle).

6.2.5 Modbus Communication Protocol

The 810 series power supply unit provides RS485 communication interfaces and
supports the Modbus-RTU slave communication protocol. You can implement
centralized control with a computer or PLC. You can set the power supply unit
RUN command, modify or read parameters, and read the operating state and fault
information of the power supply unit using this communication protocol.

This protocol defines the content and format of transmitted messages during serial
communication, including the master polling (or broadcasting) format and master
coding method (function code for the action, transmission data, and error check). The
slave response uses the same structure including action confirmation, data return, and
error check. If an error occurs when the slave receives information, or if the slave cannot
finish an action required by the master, a fault message will be responded to the master.

1) Application mode

The power supply unit is connected to the "single-master multi-slave" PC/PLC control
network with an RS485 bus as a communication slave.

2) Busstructure

B Topological structure

The system consists of a single master and multiple slaves. Every communication device
in the network has a unique slave address. One device, functioning as a communication
host (generally a PC host controller, PLC, HMI, etc.), actively initiates communication

to perform the parameter read or write operation on salves. Other devices functioning
as communication slaves respond to the host's inquiry or communication operations
on them. Only one device is allowed to transmit data at the same moment and other
devices receive data.
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The setting range of the slave address is 1 to 247. The value 0 is a broadcast
communication address. A slave must have a unique address in the network.

B Communication transmission mode

The asynchronous serial and half-duplex transmission mode is used. One data frame is
sent at a time in the form of packet in the serial asynchronous communication process.
Itis agreed in the Modbus-RTU protocol that when the idle time on the communication
data line is greater than the 3.5 byte transmission time, it indicates the start of one new
communication frame.

Sending1 by Response 1 Sending2 by Response 2
the master fromthe slave | the master fromthe slave
——— 000000000000 ~~ A Ome0a 00 0mm0m!
| t — e I
It ransmission Transmission |
time of over  Dataframe time of over  Dataframe
3.5 bytes 3.5 bytes

The built-in communication protocol of the 810 series power supply unit is the Modbus-
RTU slave communication protocol. It enables the power supply unit to respond to an
"inquiry/command" of the host or perform corresponding action and communication
data response according to an "inquiry/command" of the host.

Ahostis a PC, an industrial control device or a PLC, etc. A host can separately
communicate with a slave or issue broadcast information to all slaves. For a separate
"inquiry/command" from a host, a corresponding slave must return one response
frame. For broadcast information sent from a host, a slave does not need to feed back a
response to the host.

6.2.6 Communication Data Frame Structure

The communication data format of the Modbus-RTU protocol of the 810 series power
supply unit is as follows. The power supply unit supports only the read or write
operation of Word type parameters. The corresponding communication read operation
command is 0x03. The write operation command is 0x06. The multi-write operation
command is 0x10. The read or write operation of bytes or bits are not supported.

>3.5bytes lbyte 1byte 2bytes 2bytes 2bytes
| [ T T Numper T ] N
i H A - i
Calcula;e CRC o= o o o o o o o +

The host controller can theoretically read multiple continuous parameters at a time
(i.e. Nis up to 12). Do not stride the last parameter in this parameter group, otherwise
the response error will occur.
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>3.5bytes 1byte 1byte 1byte (2n) bytes 2bytes
________ Target o
Frame of reading response from the \dle (frame header) staalr?gn cor':\eragnd Number of Parameter CRCand I e
slave address 0%03 | bytes(2n) HeeoL L----H | |
Caloulate CRC PSS S S S P S S S f
>3.5bytes 1byte lbyte 2bytes 2bytes 2bytes
o ~ 5 A . . A
L Target | wiite I |
Fremeof uriingcommand fom e rame header) | station | commend| ParMeteraddress | Parameter Fead e )
address | 0X06
: | i I
Calculate CRC == == == == == == = o o o
>3.5bytes 1byte 1byte 2bytes 2bytes 2bytes
[ e (o, e, e e, r—— ;_p_\
________ - -
Frame of writing response from dle (frame header) ;r&r%g; cor\gvrr‘TE;d Parameter address Parameter CRCand P |
the slave address | 0%06 HeeeoL HeeoL L----H
e ——— -
v
Calculate CRC  mmw v e e s s e e e s
>3.5bytes lbyte  1lbyte 2bytes 2bytes lbyte (2n) bytes 2bytes
v Y ) Y ) ' ) Y
A Target T Write | Parameter T T |
Frame of multi-writing command s Number of Number of Parameter CRCand
fromthe master Idle frame header) :&Z[r‘eosr; CO{)"H%‘J ?_'ddresf Parameters (n)  bytes (2n) HeeeoL LeeooH dle
,,,,,,, . ye - - +
Calculate CRC e o s e o e o o o 4

Multi-write is the same as multi-read and up to 12 parameters can be continuously
operated.

>3.5bytes lbyte  1lbyte 2bytes 2bytes 1byte (2n) bytes 2bytes
- - - A e — ! —e
T T T T T T H |
i-writ Target | Write = Parameter = Numberof | Numberof | Parameter
Frame of mummv\énstlwgﬁgerspon sefom e (frame header) | station command  address | parameters bytes address CLRC _“_’Ld ide !
| address | 0X10 | H----L (n) Qo | HeL | L] |
v -
Calculate CRC

If the slave detects a communication frame error or reading/writing fails due to other
causes, it returns an error frame.

Note: No response will be given for CRC check error.

The slave read response error command is 0x83. The write response error command is
0x86. The multi-write response error command is 0x90.
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>3.5bytes lbyte 1lbyte 1lbyte  2bytes

Frame of reading response Idle (frame Target Error CRCand ! |
0x83 dl
error from the slave header) ;éztg‘ type SRR e
v .
Calculate CRC = == = = = = =
>3.5bytes lbyte lbyte 1byte 2 bytes Error type:
. B N A - 01: Command code
- - - error
Frame of writing response Idle (frame ;:ﬁfl: oxge | ErTor Reand b0 02: Address error
error from the slave header) 2ddres type Lo oH ' | 03: Dataerror
___________ 04: Command cannot
A be processed

Calculate CRC = = = = = = =

>3.5 bytes lbyte 1lbyte 2bytes  2bytes

P T r

Frame of multi-writing Idle (frame St:;i)e:‘ 0%90 Effoef CRCand | de :

responseerrorfromtheslave ~ heade) 1 yP S -
A

Calculate CRC == = == = = = =

Table 6-1 Description of data frame field

START Idle time greater than the transmission time of 3.5 characters

ADR Communication address range: 1 to 247; 0=Broadcast

03: Read slave parameters; 06: Write slave parameters; 10: Multi-
write slave parameters

Internal hexadecimal parameter address of the power supply unit;
parameters are divided into parameter type and non-parameter type
(e.g. running status parameter and RUN command) parameters. See
Parameter address L |the definition of address.

Low order bytes follow high order bytes during transmission.
Parameter countH |Number of parameters read in this frame. If it is 1, it indicates reading
one parameter. Low order bytes follow high order bytes during
transmission.

For this protocol, only one parameter can be rewritten at a time
without this field.

CMD

Parameter address H

Parameter count L

Data bytes The data length is twice the number of parameters.

Data H Response data or data to be written. Low order bytes follow high

Data L order bytes during transmission.

CRC low bit Detection value: CRC16 check value. High order bytes follow low
order bytes during transmission.

CRC high bit For details of the calculation method, refer to the description of CRC
check in this section.

END At 3.5 characters

CRC check mode:

CRC (Cyclical Redundancy Check) uses the RTU frame format. A Modbus message
includes an error detection domain based on the CRC method. The CRC field checks
the content of the entire message. The CRC field is two bytes, containing a 16-bit binary
value. The CRC field is calculated by the transmitting device, and then added to the
message. The receiving device recalculates CRC of received messages that is compared
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with the value in the received CRC domain. If both CRC values are unequal, it indicates
that a transmission error occurs.

The CRC s first stored to OxFFFF. Then a procedure is invoked to process the successive
8-bit byte in the message and the value in the register. Only the eight bits in each
character are used for the CRC. The start bit, stop bit and the parity bit does not apply to
the CRC.

During generation of the CRC, each eight-bit character is in exclusive-OR (XOR) with the
content in the register. Then the result is shifted in the direction of the least significant
bit (LSB), with a zero filled into the most significant bit (MSB) position. The LSB is
extracted and examined. If the LSB was 1, the register then performs XOR with a preset
value. If the LSB was 0, no XOR is performed. This process is repeated until eight shifts
have been performed. After the last (eighth) shift, the next eight-bit byte is in XOR with
the register's current value, and the process repeats for eight more shifts as described
above. The final value of the register, after all the bytes of the message have been
applied, is the CRC value.

When CRC is added in a message, high order bytes follow low order bytes. The CRC
simple function is as follows:

unsigned int crc_chk_value (unsigned char *data_value,unsigned char length)

{
unsigned int crc_value=0xFFFF;
inti;
while (length--)
{
crc_valueP=*data_value++,;
for (i=0;i<8;i++)
{
if (crc_value&0x0001)
{
crc_value= (crc_value>>1) ~0xa001;
1
else
{
crc_value=crc_value>>1;
1
1
}
return (crc_value);
}

=1L =
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6.3 CANopen/CANlink Communication

The CANopen communication protocol is an international general standard protocol.
The CANlink communication protocol is a special protocol based on CAN bus
applications and independently developed by Inovance. This protocol can communicate
with only Inovance's PLCs such as H2U and H3U.

6.3.1 Networking

. Commissionin
Basic network tes &

CANo pen/
Canlink

Figure 6-3 CANopen/CANlink communication networking

y @ Ensure that termination resistors are located at both ends of the CAN bus.
€ Acomputer or commissioning tool can be connected at the tail end of the
NOTE CAN network.

6.3.2 Interface Description

The dual RJ45 terminals of the 810 series power supply unit are CANopen/CANlink
protocol communication interfaces. The following figure shows the terminal interfaces.

1 8 1 8
L

Figure 6-4 CANopen/CANlink communication terminals of the 810 series power supply unit

Pins of both interfaces are internally connected together. The following table shows the
definition of the interfaces.

Table 6-2 Definition of RJ45 interfaces

Pin No. Signal Description
1 CANH CAN bus high level
2 CANL CAN bus low level
3 CGND Common ground of communication
4 Reserved by the manufacturer
5 Reserved by the manufacturer
6 Unconnected Reserved
7 Unconnected Reserved
8 CGND Common ground of communication

-112-



6 Communication

6.3.3 CAN Bus Topology

The following figure shows the CAN bus connection topology. It is recommended
that the CAN bus be connected using STP. Two 120 Q termination resistors must be
connected at both ends of the bus respectively to avoid signal reflection. Reliable
single-point grounding is often used for shielded layers.
Termi_nation
resistor

Shield r—n
|1200

AT Ry W =Ll
// /I vV TV UV N\

/

CANH
\ CANL \

CANH  CANL CGND )/ CANH  CANL CGND CANH  CANL CGND
// Shield single-end P
grounding
CANopen device 1 (recommended) CANopen device 2 CANopen device N

The grounding cable
and the high-power
device shall not share
common ground

Figure 6-5 CAN bus connection topology
6.3.4 CAN Transmission Distance

The transmission distance of the CANopen/CANlink bus has a direct relationship with
the baud rate and communication cable. The following table shows the relationship
between the maximum bus line length and the baud rate.

Table 6-3 Baud rate and bus length

Baud Rate (Bps)| 1M 500K | 250K 125K 100K 50K 20K

Length (m) 25 100 250 500 500 1000 1000

6.3.5 Related Parameters

To use CANopen/CANlink, set the power supply unit parameters as shown in the
following table.
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Table 6-4 Related equipment parameters

Parameter | Function Default | Setting Range Parameter Description
Units digit
(CANopen)
1:Initialization
2: Pre-running
8:Running
9: Stop
Tens digit (CANLink) | The hundred's digit is
1: Initialization used for PROFIBUS-DP
Fd-09 Communication 0 2: Pre-running communication. This read-
status 8: Running only parameter is used to
9: Stop monitor communication
Hundreds status.
digit(Profibus-
PROFIBUS-DP)
1:Initialization
2: Pre-running
8:Running
9: Stop
0: No protocol CAN communication protocol
1: CANopen selection:
Communication 2: CANlink L I
L. Ifitis setto 1, itindicates
Fd-10 | protocol 1 3: Switching the o
selection PROFIBUS-DP CANopen communication.
Ifitis set to 2, it indicates
tothe CANopen CANlink communication
Network Bridge '
CANopen mode selection.
CANopen402 0: Disabled Whgn itissetto 0, itindicates
Fd-11 mode selection ! 1: Enabled ordinary mode.
’ When it is set to 1, it indicates
CIA402 mode.
0: 20 Kbps CAN communication baud
1: 50 Kbps rate, including CANlink
2:100 Kbps and CANopen. In the same
Fd-12 |CAN baud rate 5 3:125Kbps network, baud rates of all
4:250 Kbps stations must be inconsistent,
5:500 Kbps otherwise communication is
6: 1 MKbps abnormal.
CAN station No., including
CANlink and CANopen. In
. the same network, station
Fd-13 | CAN station No. ! 1to 247 Nos. of all stations must
be inconsistent, otherwise
communication is abnormal.
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Parameter | Function Default | Setting Range Parameter Description
Itis used to monitor the bus
Number of CAN load. This parameter indicates
Fd-14 |frames received 0 0to 65535 the number of CAN frames
within unit time received by this station each
second.
Itis used to monitor bus
Max. value of errors. This parameter
Fd-15 |node reception 0 0 to 65535 indicates the maximum value
error counter of CAN reception error counter
in this node.
Itis used to monitor bus
Max. value of errors. This parameter
Fd-16 |nodesending 0 0to 65535 indicates the maximum value
error counter of CAN sending error counter
in this node.
. Itis used to monitor bus
Fd-17 tAgcumulatl\;eh errors. This parameter
B rip countof the 0 01065535 indicates the CAN bus trip
CAN bus S
count in this node.
Common bus network group
No.
Itis used for networking of
multiple groups of common
P | buses.
Fd-18 U‘;;’;’ErOSUPPy 1 1to99 The same number must be set
’ for the network with the same
group of common buses.
Numbers cannot be the same
for networks with different
common buses.
The ordinary mode is a
standard CANopen mode. In
CANopen mode 0: Ordinary mode the expert mgde, a. PDQ can be
Fd-34 " 0 sent and received in this node
selection 1: Expert mode . .
according to the mapping
configured in function code
group AF.
When 0 is selected, this
0: Disabled function code is invalid. When
Fd-35 CANopen 0 110 65535: TPDO avalueis greater than 1,ifa
disabled time disabled time (Unit: | TPDO is not configured with

100 us)

disabled time by the master,
this value is sent.
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Parameter | Function Default | Setting Range Parameter Description
When 0 is selected, this
0: Disabled function code is invalid. When
Fd-36 CANopen event 0 1to 65535: TPDO avalueis greater than 1, if a
time event time (Unit: TPDO is not configured with
ms) event time by the master, this
value is sent.

6.3.6 Description of CANopen Communication Protocol Application
1 Software feature
The MD810-CANopen supports six protocols as follows:

B Supports the Node Guard protocol. The master uses this function to query the
equipment status.

B Supports the Heartbeat protocol. The slave regularly reports the current status to
the master.

B SDO supports only the acceleration transmission mechanism. One parameter or
one object dictionary is transmitted every time.

B Supports four TPDOs and four RPDOs.
B Supports emergency objects.
B Supports synchronous mode.

2 Communication object COB-ID

CANopen provides multiple communication objects. Every communication object has
different features (For details, see "6.3.7 CANopen Communication Protocol". You can
cherry-pick a communication object according to different applications. This expansion
card uses predefined COB-ID. Specific rules are as follows:

B NMT object: 0x000
B SYNC object: 0x080
B SDO object:

SDO sending — 0x600+Node-Id
SDO receiving — 0x580+Node-Id

PDO object:

RPDO1 — 0x200+Node-Id
RPDO2 — 0x300+Node-Id
RPDO3 — 0x400+Node-Id
RPDO4 — 0x500+Node-Id
TPDO1 — 0x180+Node-Id
TPDO2 — 0x280+Node-Id
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TPDO3 — 0x380+Node-Id
TPDO4 — 0x480+Node-Id

B EMCY object: 0x80+Node-Id

Node-Id: Equipment ID (station address) set by Fd-13 (CAN
station number)

3 Parameter operations of the power supply unit

A correspondence method between the various power supply unit parameters and the
object dictionary is specified. You can simply and directly determine the relationship
between the parameters and the object dictionary by this method. This facilitates
parameter operations.

B Relationship between the parameters and CANopen object dictionary indexes of
the power supply unit

1) Correspondence method

The parameter groups of the power supply unit correspond to the indexes 0x2000 to
0x20FF of the CANopen object dictionary. The correspondence method is as follows:

An object dictionary index is high 16 bits of a parameter address plus 0x2000; an object
dictionary sub-index is low 16 bits plus 1. For example, for power supply unit parameter
F0-03 and communication address 0xF003, the corresponding object dictionary index
and sub-index are 0x20F0 and 0x04, respectively.

2) Relation list

The parameter groups of the 810 series power supply unit are divided into groups FO to
FF, AO to AF, and UO to UF.

According to the preceding correspondence method, during parameter read/write
operation, the relationship between the parameter group numbers and the object
dictionary indexes is as follows:

Parameter Group CANopen Object Dictionary Index
FO-FF 0x20F0-0x20FF
AOXXX 0x20A0-0x20AF
U0-UF 0x2070-0x207F
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A sub-index is low 16 bits of a parameter address plus 1, so the relationship between the
parameter group numbers and the object dictionary indexes is as follows:

Parameter Index CANopen Object Dictionary Index

0x0-0xFE 0x1-0xFF

Take F0-17 as an example. When the F0-17 parameter value is read, the parameter
address is 0xF011. Therefore, its object dictionary index number and sub-index number
are 0x20F0 and 0x12, respectively.

B Example of operations on the power supply unit (SDO)

The power supply unit uses a CANopen data service object (SDO) to perform the read
operation. The following table shows the data format sent from the master.

Take F0-02 as an example. According to the relation described in the preceding section,
the index and sub-index are 0x20F0 and 0x03, respectively.

Table 6-5 SDO object sent during the read operation

CAN Frame CANopen Data Description
COB-ID | 11-bitID 0x600+Node-ID DIP switch setting of Node-ID equipment address
RTR RTR 0 Remote frame flag "0"
DATAO Command code 0x40 read command

(0x40)

DATAL Low byte of index | Parameter group (group FO "0xF0")

DATA2 High byte of index | 0x20

8-byte
frame | DATA3 Sub-index Parameter No. + 1 ("0x03")
data | DATA4 Data 1 Reserved "0"
DATA5 Data 2 Reserved "0"
DATA6 Data 3 Reserved "0"
DATAT Data 4 Reserved "0"

The preceding table shows the SDO slave response data during the read operation on
the power supply unit.

If the operation is successful, the command code return value is "0x4B"; the index
remains unchanged; the read data is returned to DATA4 and DATAS; "0" is returned to
DATAG and DATAT.

If the operation fails, the command code return value is "0x80"; the index remains
unchanged; SDO failure error codes are returned to DATA4, DATAS, DATA6, and DATAT.
(For error codes, see "7.3 Fault Codes and Solutions".)
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Table 6-6 SDO object returned during the read operation

CAN Frame CANopen Data Description
COB-ID | 11-bitID | 0x580+Node-ID DIP switch setting of NodeID equipment
RTR RTR 0 Remote frame flag "0"
Command code Success: "0x4B"
DATAO return Failure: "0x80"
DATA1 Low byte of index Parameter group (group FO "0xF0")
DATA2 High byte of index 0x20
DATA3 Sub-index Parameter No. + 1 ("0x03")
8-byte frame | DATA4 Datal Low byte of data
data DATA5  |Data2 High byte of data
DATAG Data 3
Success: "0"
Failure: SDO operation failure error code
DATAT7 Data 4

(Refer to the CANopen protocol.)

B SDO write operation on the power supply unit

The power supply unit uses a CANopen data service object (SDO) to perform the write
operation. The following table shows the data format sent from the master.

Table 6-7 SDO object sent during the write operation

CAN Frame CANopen Data Description
COB-ID 11-bitID | 0x600+Node-ID géif:’sistm setting of Node-ID equipment
RTR RTR 0 Remote frame flag "0"
DATAO Command code 0x2B
DATA1 Low byte of index Parameter group (group FO "0xF0")
DATA2 High byte of index | 0x20
8-byte frame | DATA3 Sub-index Parameter No. + 1 ("0x03")
data DATA4 Datal Low byte of data
DATA5 Data 2 High byte of data
DATA6 Data 3 Reserved "0"
DATAT Data 4 Reserved "0"

The preceding table shows the SDO slave response data during the write operation on

the power supply unit.

If the operation is successful, the command code return value is "0x60"; the index
remains unchanged; "0" is returned to DATA4, DATAS, DATA6, and DATAT.
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If the operation fails, the command code return value is "0x80"; the index remains
unchanged; SDO failure error codes are returned to DATA4, DATA5, DATA6, and DATAT.
(For error codes, see "7.3 Faults and Diagnostics").

Table 6-8 SDO object returned during the write operation

CAN Frame CANopen Data Description
COB-ID | 11-bitID |0x580+Node-ID DIP switch setting of Node-ID equipment address
RTR RTR 0 Remote frame flag "0"
DATAO Command code Success: "0x60" Failure: "0x80"
return
DATAL Low byte of index Parameter group (group FO "0xFQ")
8-byte DATA2 High byte of index 0x20
frame | DATA3 Sub-index Parameter No. + 1 ("0x03")
data DATA4 Data 1 .
Success: 0
DATAS Data 2 Failure: SDO operation failure error code
DATA6 Data 3 (See "6.3.7 CANopen Communication Protocol")
DATAT  |Data4 Reserved '0

B Examples of read and write operations on the power supply unit

This section takes the F0-02 read and write operations as an example. The CANopen
address of the power supply unit is set to "0x06".

B Read the power supply unit command source (F0-02)

Read the power supply unit parameter F0-02 (Command source selection). The
following table shows a CANopen packet sent from the master.

Table 6-9 Packet sent from the master to read F0-02

Packet ID (Hex) RTR

Data (Hex)

0x606 0

40 F0 200300000000

The following table shows a CANopen response packet of the power supply unit. The
current value of F0-02 is "0x0002", indicating that the current command source of the
power supply unit is a communication command channel.

Table 6-10 Response packet of the power supply unit to read F0-02

Packet ID (Hex) RTR

Data (Hex)

0x586 0

4B F0 200302000000

B Setthe command source (F0-02) to the operating panel

To set the command source to the operating panel, write F0-02 as "0" to enable the
master to send a CANopen packet shown in the following table.
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Table 6-11 Packet sent from the master to write F0-02

Packet ID (Hex) RTR Data (Hex)

0x606 0 2B F0 200300000000

The following table shows the CANopen response packet of the power supply unit. FO-
02 is rewritten as "0", i.e. the current command source is set to the operating panel.

Table 6-12 Response packet of the power supply unit to write FO-02

Packet ID (Hex) RTR Data (Hex)

0x586 0 60 F0 2003 000000 00

B PDO Configuration

The 810 series power supply unit supports four RPDOs (RPOD1, RPDO2, RPDO3, and
RPDO4) and four TPDOs (TPOD1, TPDO2, TPDO3, and TPDO4). You can configure them
as required.

You can set a slave PDO mapping on the master operation background or directly
configure a slave PDO mapping. It is generally recommended to use the CANopen
master to configure a mapping.

B Configure a slave PDO on the master

Directly select an object to be configured on the master operation background and the
master uses an SDO to write a PDO mapping to the nodes, as shown in the following
figure.

MD810 INV_V3.0 =
Slave Hode | Receive FIO |Send IO | Service Data Objects | Debug | IA0 Mapping | Module information
MNO. Name Index Sub-In... BitMNO.
1 1stReceive PDO 16#1400
Control Command 16#2073 16xi2 16
Written Freg 16#2073 1511 16
2 2nd receive PDO 16#1401
Control Command 1622073 16512 16
Written Freq 16%2073 16#11 18
Time Const of Speed-oop Fiter  16#20F2 16208 18
[[]3  3rd receive PDO 16#1402
[Cla  athreceive PDO 16#1403

W Directly configure a slave PDO
i. Configure a PDO using the commissioning software

When using a master that cannot configure a slave PDO mapping, you can directly
configure the slave using the CANopen configuration interface of the commissioning
software InoDriveShop of the 810 series power supply unit, as shown in the following
figure:
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Real-time monitoring

<
IQ # Any modification operation through the background must be finished
before a CANopen remote node is started up.

NOTE

ii. Manually configure a PDO using the operating panel

The 810 series power supply unit also supports any manual modification to parameters
in group AF to configure a PDO mapping. The following table shows the mapping
relation of every PDO.

Table 6-13 PDO mapping table

RPDO

Group AF Address

TPDO

Group AF Address

AF-00

Sub-index 1
AF-01

AF-02

Sub-index 2
AF-03

RPDO1

AF-04

Sub-index 3
AF-05

AF-06

Sub-index 4

AF-07

TPDO1

AF-32

Sub-index 1

AF-33

AF-34

Sub-index 2

AF-35

AF-36

Sub-index 3

AF-37

AF-38

Sub-index 4

AF-39
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RPDO Group AF Address TPDO Group AF Address
) AF-08 ) AF-40
Sub-index 1 Sub-index 1
AF-09 AF-41
AF-10 AF-42
Sub-index 2 Sub-index 2
AF-11 AF-43
RPDO2 TPDO2
) AF-12 ) AF-44
Sub-index 3 Sub-index 3
AF-13 AF-45
AF-14 AF-46
Sub-index 4 Sub-index 4
AF-15 AF-47
. AF-16 . AF-48
Sub-index 1 Sub-index 1
AF-17 AF-49
) AF-18 ) AF-50
Sub-index 2 Sub-index 2
AF-19 AF-51
RPDO3 TPDO3
AF-20 AF-52
Sub-index 3 Sub-index 3
AF-21 AF-53
) AF-22 ) AF-54
Sub-index 4 Sub-index 4
AF-23 AF-55
AF-24 AF-56
Sub-index 1 Sub-index 1
AF-25 AF-57
) AF-26 ) AF-58
Sub-index 2 Sub-index 2
AF-27 AF-59
RPDO4 TPDO4
) AF-28 ) AF-60
Sub-index 3 Sub-index 3
AF-29 AF-61
) AF-30 ) AF-62
Sub-index 4 Sub-index 4
AF-31 AF-63

One PDO can be configured with four mappings. Configuring one mapping requires
operating two parameters in group AF to achieve 32-bit data whose high 16 bits are an
object dictionary index and low 16 bits (large parameter No.) are an object dictionary
sub-index and object length. The object length is calculated in bits. Mapping object
format is required as follows:

31 1615 8 7 0
Index Sub-index Object Length

Group AF high bits | Group AF low bits:

MLB LSB

According to the preceding relation between the parameters and the object dictionary,
when a parameter needs to be mapped to a PDO, you need only to write into group AF
an object dictionary index and sub-index and data length corresponding to a parameter
according to the preceding rules.
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For example, you want to configure two mappings in RPDO1, one directs at F0-01 and
the other is an object dictionary object 0x6060-00. The operation is as follows:

Figure 6-6 Example of group AF mapping

REETITIE) Group AF Address Contents Remarks
Address
Parameter address index
AF- 20F
00 0x20F0 Equal to group No. FO + 0x2000
F0-01 b p
High bit 02: Parameter group No. offset + 1;
AF-01 0x0210 Low bit 10: 16-bit parameter length.
AF-02 0x6060 Object dictionary index
0x6060-00. High bit 00: Object dictionary sub-index;
AF-
03 0x0008 Low bit 08: 8-bit object length.

S
Q @ Any write operation through the background or operating panel must be

finished before a CANopen remote node is started up.
NOTE

1) Expert mode

You can select a CANopen expert mode using Fd-34. In expert mode, a PDO mapping is
subject to configurations in group AF and its configurations performed by the CANopen
master are omitted.

Note: If the CANopen master has configured it, the configured mapping is not written,
but the number of PDOs and the length must be consistent with those set in group AF.
Failure to comply may result in an error in the configuration phase.

In expert mode, you can manually set a PDO by the method described in the preceding
section "Manually configure a PDO using the operating panel" in the case that the
master does not perform configuration. After receiving a start command, the 810 series
power supply unit performs communication according to any configured mapping in
group AF.

2) Manually configure disabled time/event time

You can manually configure disabled time/event time using Fd-35 and Fd-36. Take
disabled time as an example to describe the work mode of this function code.

When Fd-35is set to 0, this function code is invalid and has no effect on disabled time;

When Fd-35 is set to a value greater than 1, if the master has configured the disabled
time of a TPDO (e.g. TPDO1), then this TPDO communicates according to the disabled
time configured by the master. If the master does not configure a TPDO with disabled
time, this TPDO communicates according to the value set in Fd-35.

The work mode of Fd-36 is the same as Fd-35.
Note: The unit of Fd-35 (disabled time) is 100 us; the unit of Fd-36 (event time) is ms.
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6.3.7 CANopen Communication Protocol

1) Overview of CANopen Communication Protocol

CANopen is an application layer protocol of the network transmission system based

on the CAN serial bus. The CAN bus follows an ISO/OSI standard model. This protocol
defines the data link layer and some physical layers in the OSI model. It can adopt
multi-master mode, in which any node in the network can send a message to other
nodes. Network nodes are classified with different priorities based on the system
real-time requirements, reducing the bus arbitration time in case of a transmission
collision. The CAN network cancels the traditional address coding that is replaced with
communication data block coding. With data block coding, the number of nodes in the
network is not limited theoretically, and different nodes can receive the same data. This
coding mode also features short transmission byte, fast speed, good fault tolerance,
and reliable data transmission, making it suitable for industrial control and distributed
real-time control. The following figure shows a CANopen equipment model.

CANbus /o0
|
Communication icati
interface Object dictionary Application | | _
Application program
PDO [ Dapa tpe Device
Sbo Communication chjact subprotocd [
Special function object Application object implementation
NMT object
S

Figure 6-7 CANopen equipment model
2) Object dictionary

Object dictionary is the most important part in the device profile. It is an ordered set

of parameters and variables, and includes all parameters of the device profile and
device network state. A set of objects can be accessed by using the ordered pre-defined
method.

The CANopen protocol uses an object dictionary with a 16-bit index and 8-bit sub-index.
The following table shows the structure of the object dictionary. One master node or
configuration tool can access all values in a slave node object dictionary.

Index Object

000 Unused

0001—001F Static data type (Standard data type such as
Boolean and Integer16)

0020—003F  Complex data type (Predefine a structure into which simple
types are combined, such as PDOCommPar and SDOParmeter)

0040—005F  Complex data type specified by the manufacturer

0060—007F  Static data type specified by the device sub-protocol

0080—009F Complex data type specified by the device sub-protocol

O0AQ—OQFFF  Reserved

1000 —1FFF  Communication sub-protocol area (e.g. device type, error
register and supported PDO quantity)

2000 —5FFF  Manufacturer-specific sub-protocol area

6000 —9FFF Standard device sub-protocol area (e.g. "DSP-401 |/0 module
device sub-protocol": Read State 8 Input Lines)

AO00—FFFF _ Reserved

Figure 6-8 Structure of object dictionary
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3) Commonly-used communication object
H NMT

An NMT includes Boot-up messages, Heartbeat protocol, and NMT messages. Based
on master-slave mode, an NMT is used to manage and monitor nodes in the network
and mainly implements three functions: node status control, error control, and node
activation.

B SDO

An SDO enables you to access items in the equipment object dictionary using an index
and sub-index.

An SDO is achieved through a CMS object of the multi-element domain in CAL and
allows transmitting data in any length. (When exceeding four bytes, data are broken into
several packets.)

The SDO protocol produces a response for every request. SDO request and response
packets always contain eight bytes.

H PDO

APDO is used to transmit real-time data from one node to one or multiple nodes. The
data length ranges from one to eight bytes.

Every CANopen device contains eight default PDO channels, four PDO sending channels,
and four PDO receiving channels.

A PDO contains synchronous and asynchronous transmission modes that depend on
the corresponding communication parameter of this PDO.

The contents of a PDO message are pre-defined and depend on the corresponding
mapping parameter of this PDO.

B SYNC object

A SYNC object is a packet that is broadcast to the CAN bus periodically by the CANopen
master. It is used to achieve basic network clock signals. Every device determines
whether to perform synchronous communication with other network devices using this
event according to its own configurations.

4) Description of CANopen packet format
B NMT module control packet

Only an NMT-Master node can send an NMT Module ControlINMT packet. "Table 6-15 NMT
packet” shows the packet format. COB-ID is fixed to "0x000". Data0 is a command word
occupying one byte, as shown in "Table 6-16 NMT packet command". Datal is a CANopen
network device address occupying one byte. When it is "0", it indicates a broadcast
message that is valid for all slave devices in the network.
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For example, set a device with device address "6" to operable state. The command is
"0x000 0x01 0x06".

Table 6-14 NMT packet

COB-ID RTR Data0 Datal
0x000 0 Command word Node ID

Table 6-15 NMT packet command

Command Description
0x01 Start Remote Node
0x02 Stop Remote Node
0x80 Enter Pre-operational State
0x81 Reset Node
0x82 Reset Communication

B NodeGuarding packet

The current state of every node can be checked using the node protection service MNT
master node. Especially, this service is significant when these nodes have no data to be
transmitted.

The standard protocol object 0x100C sets Guard Time and 0x100D sets a product factor
of Guard Time. Both jointly determine the node protection time period.

The following table shows a remote frame sent from the NMT master node.

Table 6-16 NodeGuarding packet sent from the master node

COB-ID RTR
0x700+Node-ID 1

Table 6-18 shows a response packet returned from an NMT slave node. A status word
has one byte. Table 6-19 shows the format.

Table 6-17 NodeGuarding response packet returned from a slave

COB-ID RTR Data0
0x700+Node-ID 0 Status word

Table 6-18 NodeGuarding return status

Data Bit Description
bit7 "0" or "1" must be alternatively set every time.
State:
. . 4: Stopped
bit6 to bitd 5: Operational
127: Pre-operational
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B Heartbeat packet

A Heartbeat packet is that a node is configured to generate periodicity. The status word
bit7 is "0" and bit6 to bit0 are consistent with those of NodeGuarding, as shown in the
following table. Heartbeat time is set in the standard protocol object 0x1017. One node
cannot support both NodeGuarding and Heartbeat protocols.

Table 6-19 Heartbeat packet

COB-ID RTR Data0

0x700+Node-ID 0 Status word

6.4 PROFIBUS-DP Communication
6.4.1 Networking

If more than 32 nodes are deployed, relays are required. With two relays, a maximum of
32 nodes (including the relays) can be connected.

Basic network ommissionin,
e I_g;

PROFIBUS-DP

Figure 6-9 PROFIBUS-DP communication networking
6.4.2 Interface Description
Description of PROFIBUS-DP 9PIN standard interfaces

MD810DP is connected to the PROFIBUS master station using the standard DB9 socket.
The pin signal definition and pin arrangement of the standard DB9 socket are similar to
those of Siemens' DB socket, as shown in the following figure.

1
P 4 E Internal
T Data cable B : vacant

— Data cable A :

Figure 6-10 DB9 interface pins
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Table 6-20 DB9 control terminal functions

6.4.3

6.4.4

Category Terminal ID Terminal Name Function Description
1,2,7,and 9 NC Internal vacant
3 Data cable B Positive of data cable
PROFIBU.S'DF 4 RTS Request for transmitting signal
communication
terminal 5 GND Isolated 5V power ground
6 +5V Isolated 5V power supply
8 Data cable A Negative of data cable
Baud Rate and Communication Distance
Ba;‘sps;‘te 12M | 6M | 3M | 15M | 500K | 187.5K | 192K | 9.6K
Length (m) 100 100 100 100 200 600 1200 1200
Relevant Parameters
Parameter Function D\gﬁuu;t Value Range Parameter Description
Indicates the slave station
0: DP function numberfor DP comm}mlcatlon.
B When this parameter is set
DP disabled N
I to 0, the DP communication
Fd-20 communication 1 1-125:DP o
I function is disabled. On the same
address communication }
address network, all station numbers
must be different. Otherwise,
communication fails.
Fd-97 DP software 0.00 0.00-655.35 Indicates the version number of

version

DP communication software.

6.4.5 PROFIBUS-DP Communication Protocol Description

1

Data transmission format

In the PROFIdrive protocol, parameter/process data object (PPO) is used as the data
transmission format, including PPO1, PPO2, PPO3, PPO4, and PPO5. MD810 supports all

data formats.
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Table 6-21 Functions of PPO data formats

Data . Data .
Format Supported Function Format Supported Function
Drive command and frequency
Single function parameter settings
operation Drive state and running frequency
Drive command and reading
PPOL frequency settings PPO4 Periodic writing of four function
Drive state and running parameters
frequency reading Periodic reading of four function
parameters
Single functlon parameter Single function parameter operation
operation .
. Drive command and frequency
Drive command and .
frequency settings settings
Drive state and runnin Drive state and running frequency
PPO2 | i & PPO5 |reading
quency reading Periodic writing of 10 function
Periodic writing of four
function parameters parameters
o . Periodic reading of 10 function
Periodic reading of four
. parameters
function parameters
Drive command and
PPO3 frgquency settings .
Drive state and running
frequency reading

Data blocks of the PPO data formats are divided into two zones, including the PKW
zone (parameter zone) and PZD zone (process data zone). Figure 6-10 shows the PPO
data formats supported by MD810, and Table 6-23 lists the data length in different data
zones.

PKW- PZD1 PZD2 PZD3 PZD4 PZD5 PZD6 «PZD7~PZD12—
PPO1 12 bytes

[T

PPO2 20 bytes

HEEEEEEEEEEEEEEEEN

PPO3 4 bytes | | |

PPO4 12 bytes | | ‘ | | |
PPO5 32 bytes

Figure 6-11 PPO data formats
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Table 6-22 PPO data length

PPO Data Format Length in(tBl;etzeF)’KW Zone Lenzgs:;rzét;fel):’ZD Total PP%Stzlt)a Length
PPO1 8 4 12
PPO2 3 1 20
PPO3 0 4 4
PPO4 0 1 b
PPO5 8 24 kY

2 PKW data description

PKW data is used by the master station to read/write a single parameter of the
drive. Communication addresses of the drive parameters are directly determined by
communication data. PKW data functions as follows:

B Reading AC drive function parameters

B Modifying AC drive function parameters

Data format

The PKW data includes three groups of arrays, including PKE, IND, and PWE. The PKE,
IND, and PWE data length are two bytes, two bytes, and four bytes, respectively. The
following table describes the data formats.

PKW Data Sent by the Master Station

Operation Parameter Address Reserved Writing: parametervalue
Command Reading: null
PKE PKE IND IND | PWE | PWE PWE PWE
Drive PKW response data
Operation Successful: returned
P Parameter Address Reserved value
Command . . )
Failed: error information
PKE PKE IND IND | PWE | PWE PWE PWE
Data description
PKW Data Sent by the Master Station Drive PKW Response Data

PKE

Four higher bits: command code

0: no request

1: reading parameter data

2: modifying parameter data

(The preceding command code is in
decimal format.)

Four lower bits: reserved

Eight lower bits: high-order bits of the
parameter address

PKE

Four higher bits: response code

0: no request

1: correct parameter operation

T: execution failed

Eight lower bits: high-order bits of
the parameter address
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PKW Data Sent by the Master Station Drive PKW Response Data
Eight higher bits: low-order bits of the Eight higher bits: low-order bits of
IND | parameter address IND | the parameter address
Eight lower bits: reserved Eight lower bits: reserved
Request successful: parameter value
16 higher bits: reserved quuest failed: error code (consistent
. A with standard Modbus)
16 lower bits: unused in the read S
PWE e PWE | 1: invalid command
request, and indicating the parameter o
value in the write request 2:invalid address
3:invalid data
4: other error
Example:

The following figure shows the PKW data sent by the master station and PKW response
data sent by the drive when the master station reads the drive function parameter FO-

08.

1)

Master station reading drive function
parameter FO-08

the PKW zone

Data sent by the master station in

[ 0r0 0200 0000 0000 L
> 10F0 0800 0000 0000

Y

Master

station

MD810

Gperation

10F0 0800 0000 1388

PKW zone

Data responded by the drive in the

T0F0 0800 0000 errCode

successful

Operation
failed

Example PKW data sent by the master station when reading a drive parameter

The following figure shows the PKW data sent by the master station and PKW response
data sent by the drive when the master station modifies the drive function parameter

F0-08.

Master station changing the value of drive
function parameter F0-08 to 20.00 Hz

Data sent by the master station in
the PKW zone

»|
>

20F0 08000000 07D0

]

]

\/

Master

station

Operation MD810

10F0 0800 0000 07D0O

< successful

KW zone

Data responded by the drive in the

70F0 08000000 errCode }4— .
Operation

failed
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2) Example PKW data sent by the master station when modifying a drive parameter

PKW data exchange with the drive is performed circularly. If the write command
(PKE=0x20xx) is continuously used on EEPROM, the service life of the drive's main
control chip will be shortened. Therefore, it is recommended that non-periodic write
operations or RAM addresses in PKW be used to modify drive parameters. The following
table lists RAM addresses of parameters.

Parameter Group Address
FO-FF 0x00-0x0F
AO0-AF 0x40-0x4F
BO-BF 0x50-0x5F
CO-CF 0x60-0x6F

The hexadecimal value converted from the digits in the parameter group are the eight
lower bits of the RAM address. For example, the RAM address of FO-10 is 0x000A.

PZD data description

The PZD data is used for the master station to modify and read drive data in real time
and perform periodic data exchange. Data communication addresses are directly
configured by DP network parameters. Specific data definition of PZD1 to PZD12 is
determined by PZD configuration. For details about PZD configuration, see step 5 in the
next chapter.

Configuring a slave station on the S7-300 master station

When using the PROFIBUS-DP master station, configure the GSD file (obtained from
Inovance's agency or manufacturer) of the slave station first to add the slave device
to the master station system. If a slave device exists, skip step 2. To configure a slave
station, perform the following steps:

Step 1: Open STEP 7, create a project, and add the S7-300 master station to the project,
as shown in the following figure.

& Project - C:\Program Files\Siemens\StepT\sTproj\Project

w BEypr 1)
Cut Ctrl+X
Copy crrl+c
Paste Ctrl+V
Delete Del
Insert New Object 3 SIMATIC 400 Station
PLC » SIMATIC 300 Station
Rename. B SIMATIC H Stam?n
Object Properties. Alt+Return SEEREEE

Other Station
SIMATIC S5
PG/PC

MPI

PROFIBUS

Industrial Ethernet
pPTP

Foundation Fieldbus

§7 Program
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Step 2: Double-click Hardware to access the HW Config window. In the HW Config
window, add the MD810DP.GSD file, as shown in the following figure.

W) Station Edit Insert PIC View [Options| Window Help

DB &R G meld Gons. ClsAtse |
Specify Module...
Configure Network
Symbal Table Ctrl+Alt+T

Report System Error...

Edit Catalog Profile
Update Catalog

Install HW Updates ..
Install GSD File...

Find in Service & Support...

Create GSD file for I-Device...

r y
Install GSD Files ﬂ

Install G3D Files from the directory v
|E \01_MD810%06_Dther Files Browse ...

Fils Release | Varsion | Lngusges
| | | | Lengasg |

M0E10ge 650 - - Default

’MDBIDPFS (IpV1)

Install | Show Log Jelect ALl Deselect All |

Click Install. After installation is complete, the PROFIBUS-DP module of MD810DP is
displayed, as shown in the following figure.
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E‘"’?ﬁl

=

FEOFIEUS DF
) Additional Field Devices
D General
D DIrives
+ D Switching Dewvices
=1 10
ElD Gateway
{1 hs-T
B+ INOVANCE/FROFIEUS
B0 IF

B MDB10-gateway
E lTniversal module
IH/OUT: 1 word
IH/OUT: 2 words
IH/OUT: 4 words
IH/OUT: & words
IH/OUT: 16 words
IH/OUT: 32 words
IH/OUT: B4 words
INFUT: 1 word
INFUT: & words
INFUT: 4 words
INFUT: & words
INFUT: 16 words
INFUT: 32 words

m

(dist

Step 3: Configure the actual hardware system, as shown in the following figure.

PROFIEUS-IF slaves for SIMATIC 57, MY, and CT

ributed rack)

%

_| PROFIBUS (1): IF master system (1)

=0 &
1 -
2 CPU 315-2 PHfIF |
I WPI/DP 3
¥ EN-ID
mr R[] Fort 1
e R ([ Fort 2
3 o

Step 4: Configure data feat

Erofi

ures of the slave station.

1

E (3) Mog10

1 [Standard

= %?“ FROFIBUS IF

£+ Additional Field Devices

-] General
B0 Drives
[E1-{Z] THOVANCE/FROFIBUS

EREE S

El- g NDS10PFS (IEVL)

B tniversal module
g rro-01
d rro-oz
g rro-o3
d
[

-] Switching Dewices
B /0

H-] Gateway

-] Compatible FROFIBUS IF Slaves
[ Cik Ohbjeet

B

7] Closed-Locp Contreller

m
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Step 5: Configure the PZD.

Two DP interruption modes are provided, including DPV0 and DPV1. For all Inovance DP,
only DPVO can be selected. By default, DPVO0 is selected in STEP 7, and DPV1 is selected
in Portal. Therefore, you need to change DPV1 to DPVO if Portal is used.

r N
Properties - DP slave - ﬂ

General Tarameter Assigmment |

Parameters Yale L
=28

(2] DP Interrupt Mode DPVO
{1 General DP parameters

[ Device-specific parameters
{1 Hex parameter

\

Parameters PZD1 to PZD12 are for customized periodic data exchange. They can be
configured in hardware configuration. Double-click the MD810DP sign in HW Config,
click "Device-specific parameters", and configure corresponding parameter addresses

as required.
General Parameter Assigmment |
Parameters Value -
[l General DP paramete ||
=123 Device-specific parameters
L[] PED1 [master->slave) 61440
- [&] PZD2(master->slave) 61440 E
[E] PZD3(master-=»slave) 61440
LE] PZD4(master-»slave) 51440
-[&] PZDS(master-»slave) 61440 Il
L Z] PZD6(master-slave) 51440
- [&] PZD7(master->slave) 61440
L[] PEDB{master->slave) 61440
- [&] PZD9(master->slave) 61440
-[&] PZD10(master-=slave) 61440
L] PZD11(master-»slave) 51440
8] PZD12(master-=slave) 61440
] PZD1(slave->master! 61440 A
0K Cancel Help

PZDx(master->slave) indicates the address used by the master station to write the slave
station, and PZDx(slave->master) indicates the address used by the master station

to read the slave station. PZD1 to PZD12 displayed in decimal are available. To set
PZD3(master->slave) to FO-12, enter 61452.
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By default, all PZDs of MD810 is set to FO-00 (61440 in decimal). For unused PZDs,
modification is not required and default values can be retained. PZD mapping
relationships must be set independently for each slave station as required (if mapping
relationships of various slave stations are the same, you can select one configured slave
station, press Ctrl+C, select the PROFIBUS-DP bus in the configuration, press Ctrl+V, and
modify the station number).

To enable the non-periodic read and write parameter function of DPV1, set
corresponding parameters in customized indexes at the end of "Device-specific
parameters". MD810 provides six customized indexes numbered from 0 to 5, as shown
in the following figure. For example, indexes 0 and 1 are set to F0-02 and F0-08,
respectively.

Properties - DP slave =)
General Peraneter Assigmment ‘
Paiamelers [ B
[£] PEDS5(slave-=master) 61440
[£] PEDG(slave-=master) 61440
[£] PED7(slave-=master) 61440
[£] PZD&(slave-=master) 61440
[£] PEDY(slave-=master) 61440
[£] PED10(slave-=master) 61440
[£] PED11(slave-= master) 61440
[£] PED12(slave-=master) 61440
[Z] Function code of Index) 61442
Bl Function code of Inde 61448
[2] Function code of Index2 61440 E
[2] Function code of Index3 61440
[2] Function code of Indext 61440
[2] Function code of IndexS 61440
{71 Hex parameter assianment 4
Cuncel Help

After all the preceding operations are complete, the PROFIBUS slave station is
configured. Now, you can compile programs in S7-300 to control the drive.

Non-periodic reading and writing on the slave DP station of the drive

To perform non-periodic reading and writing on the slave DP station of the drive,
Siemen's system function modules SFB52 (for reading) and SFB53 (for writing) are
required. Create an organization block in the program, and add relevant function blocks
and programs in the organization block.

DE1
SFB52
Read a Process
Data Record
“RDREC™
EN ENO
MO. 0 -{REQ VALID MO, 1
DW#1545200 - ID BUSY —MO.2
0 4 INDEX ERROR MO, 5
2 —{MLEN STATUS QDO
QWS | EECORD LEN |-qwd
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After M0.0 is set, the function block reads F0-02 (Index 0 has been set to FO-02 before) of
the drive No. 3 and saves it in QW6. Field definitions are as follows:

REQ: Command enablement. When this field is set to 1, the function block is enabled.

ID: Logic address. To specify this field, convert any bit in the Q address of the
corresponding drive slave station to a decimal value, and set bit 15 of the value to 1. For
example, after Q512 is converted to the decimal value H200, and bit 15 is set to 1, H8200
is obtained.

:l:l 11 MDSLOPFS (DFY1)
3

IF ID Order Humber / Designation T hdd f Address | Comment
1 LA FFO-05 256. .. 263 [256... 263
2 1245 —=> P05 264, .. 567 |284 .. 287

INDEX: Index ranging from 0 to 5. This field can be customized to an index mapping
address of a slave station as required.

MLEN: Maximum length of the data to be obtained. For MD38DP2, this field must be set
to 2.

RECORD: Target region of an obtained data record. This field is used to store read
data when the read operation is performed and sent data when the write operation is
performed.

VALID: New data record received and valid.

BUSY: When the field value is ON, operations are not complete.
ERROR: When the field value is ON, an error occurs.

STATUS: Block status or error information.

LEN: Obtained data record length.

During invocation, you can customize parameters or use partial or all default
parameters, as shown in the following figure.

DE1
SFES2
Fead a Process
DEL Data Record
SFES2 “RDREC”
Fead a Process ——EN ENG
Data Recoxrd
“RDEEC” DE1. DEHO. O REQ DBl. DEX10.
EN ENO —m—r TALID 0
DEL1. DEDZ —ID
.. —|REQ VALID ... DBl. DEX10.
DE1. DEWE | INDEX BUSY 1
.. 1D BUSY |-...
DELl. DEWS MLEN DEL. DEX10.
.. —|{INDEX EFRCE |-... ERROR |-2
QWE HRECORD
.. —|{MLEN STATUS |-... STATUS |-DEL.DED12
QWS RECORD LEN |-... LEN |-DEL. DEW1S
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In the preceding figure, default parameters are used on the left, that is, parameters are
set according to the information shown on the right. You can customize parameters

or use default parameters for corresponding blocks as required. However, if multiple
invocations are involved, you need to customize parameters to avoid invocation errors
caused by default parameters (note: RECORD must be customized).

Non-periodic write operations are similar to non-periodic read operations. The RECORD
field stores data to be written, as shown in the following figure.

DEZ
SFES3
Write a Process
Data Record
“WEREC”
EN ENO
Mi. 0 —FEQ DONE |-M1.1
DW#16#E200 - ID BUST |-M1.2
0 —{INDEX ERRCE M1.3
2 —LEN STATUS QD102
QW100 4RECORD

Note that before running an organization block, you need to download data blocks
(above the function block with DB1 and DB2 used as examples) to the PLC. Otherwise,
the DB block unloading error will be generated.

SFB53is used to perform operations on the EEPROM. Therefore, the program is required
to invoke relevant operations when required and disable relevant operations in time.
After the write operation is complete (M1.1is set to 1), the program is invoked to reset
M1.0, as shown in the following figure.

M. 1 Mo

— (k}—]

Execution of SFB52 and SFB53 requires invoking relevant blocks for multiple times each
time. Therefore, do not invoke them when single execution is required.

Diagnosis

Use SFC13in the program to obtain specific diagnosis information of each slave station,
as shown in the following figure.
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SFC13
Eead Diagnostic
Data of a DF Slave

“DPNFM_DG”
EN ENO
M. 0 {EEQ EET_WAl |-QW200
W#16% 5FF9 {LADDR PRQ 100.0

FECORD EBYTE 10

BUST |M2.1

REQ: Command enablement. When this field is set to ON, diagnosis information reading
is initiated.

LADDR: Configured diagnosis address of the slave DP station. The actual value is shown
in the following figure. For SFC13, the address must be specified in hexadecimal.

r =
Properties - DP slave [&J
General lParameter Assignment
Module
Order number: G3D file (type file): MDS10DF. GSD
Family: Drives

IP slawe type: WDE10FFS (DFV1)

Designation: MD310FFS (DFV1)

hddresses Hode/Master System

Diagnostic 16377 FROFIRUS. . 3

|DP master system (1)

STHC/FREEZE Capabilities
o o |v ¥atchdoz

Comment :

Cancel | Help |

A 4

RET_VAL: Error code (negative) displayed when invocation errors occur and actual
transmitted data length (positive) displayed when no error occurs.

RECORD: Target region of the read diagnosis data. The value must be in byte data type
with 10 bytes. Otherwise, an error will be generated during invocation. Byte definitions
are as follows:

Byte Definition
Byte 0-2 Station status
Byte 3 Master station number
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Byte Definition
Byte 4 Supplier ID (high byte)
Byte 5 Supplier ID (low byte)
Byte 6-9 Dedicated device diagnosis information

BUSY: When this field is 1, reading is not complete.

Dedicated device diagnosis provides relevant drive fault information, which is
consistent with the value of U0-45.

6.5 Switching the PROFIBUS-DP to the CANopen Network Bridge
6.5.1 Networking

CANopen+Modb us Modb us

[ 1r —1r 17 11 4

RM5
RJM5
RJ5
RJM5
RJM5
RM5
RM5
RJM5

Profibus-DP

Figure 6-12 Communication networking of switching the PROFIBUS-DP to the CANopen
network bridge

6.5.2 Interface Description

The PROFIBUS-DP terminal interface is the same as the standard PROFIBUS-DP
definition. For details, refer to the PROFIBUS-DP communication interface chapter.

The CANopen terminal interface is the same as the standard CANopen definition. For
details, refer to the CANopen communication interface chapter.

6.5.3 Communication Performance

One network bridge unit (PROFIBUS-DP slave) is provided with 30 CANopen slaves.
Note: The network bridge itself is also a CANopen slave.

Data sent/received during the interaction of one network bridge unit (PROFIBUS-DP
slave) with a PLC contain up to 122 parameters.

Data sent/received by every CANopen slave contains up to eight parameters.

The communication distance is the same as the standard PROFIBUS-DP and CANopen
networks. For details, refer to the PROFIBUS-DP and CANopen chapters.
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6.5.4 Related Parameters

address

Parameter Name Default|  Setting Range Remarks
Units digit (CANopen)
1: Initialization
2: Pre-running
8: Running
9: Stop
Tens digit (CANlink)
Communication ; ::::?Sian?:g The tens digit is used for CANIink.
Fd-09 status 0 8 Running Read—only, u§ed to monitor
communication status.
9: Stop
Hundreds digit
(PROFIBUS-DP)
1: Initialization
2: Pre-running
8: Running
9: Stop
0: No protocol
1: CANopen
Communication 2: CANlink The power supply unit uses the
Fd-10 |protocol 1 |3: Switching the PROFIBUS-DP network bridge
selection PROFIBUS-DP to the |function if "3" is set.
CANopen Network
Bridge
CAN communication baud rate of
. the power supply unit
(l) gg Ezp: Note: After the network runs, modify
2: 100 KtF))ps the baud rate of the power supply
Fd-12 |CAN baud rate 5 |3:125Kbps and dr'lve units and it wil t'a.ke
4: 250 Kbps effectimmediately. In addition, the
5: 500 Kbps network will detect an error and
6: 1 MKbps the error must be manually cleared.
' P Use the default if there is no special
application.
CANopen .
Fd-13 address 1 |0to127 Configure a CANopen slave address.
0: PROFIBUS-DP )
PROFIBUS-DP function disabled fsuer:ce'(?j:g?tght:/ig EﬂCLBUS'DP
Fd-20 |communication 1 |1to125: PRQFIEUS— Configure a PROFIBUS-DP node
address DP communication

address.
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Parameter

Name

Default

Setting Range

Remarks

Fd-22

Network bridge
mode

0: Uncommunicable
1: Communicable

Specially designed for the power
supply unit. It is used to select
whether to normally establish
communication when the number
of slaves configured in the PLC does
not match with that in the actual
network.

Fd-23

Number of online
slaves

0to29

Specially designed for the power
supply unit. It indicates the number
of online slaves after communication
is established. It is used to check
whether the number of online slaves
is consistent with that in the actual
network when Fd-22 is setto 1.

Fd-24

Network bridge
power-on delay

5t020

Specially designed for the power
supply unit. It indicates the network
bridge power-on delay. When

there are many common bus drive
slaves, the power-on time becomes
long and the network bridge
communicates first, but slaves are
not ready, causing errors. In this
case, set this parameter to a large
value.

Fd-25

Online status of
slaves 1-15

0to 65535

Specially designed for the power
supply unit.

Bit 1: Network bridge itself.

Bit 2: Slave 2.

The rest can be done in the same
manner. The values 0 and 1 indicate
offline and online, respectively.

Fd-26

Online status of
slaves 16-30

0t0 65535

Specially designed for the power
supply unit.

Bit 0: Slave 16;

Bit 1: Slave 17.

The rest can be done in the same
manner. The values 0 and 1 indicate
offline and online, respectively.

Fd-33

Network bridge
communication
period

AF-00
to
AF-31

Process data
mapping
received by the
power supply
unit

Process data mapping from the PLC
to the power supply unit.

For the specific configuration
method, refer to the CANopen slave
configuration chapter.
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Parameter Name Default|  Setting Range Remarks
Process data mapping from the
AF-32 Proce§S data power supply unit to the PLC.
mapping sent o ! .
to from the power For the specific configuration
AF-63 suppl unpit method, refer to the CANopen slave
PPy configuration chapter.
Number of
data mappings Effective number of mappings in this
AF-66 |received by the station and corresponds to OUT of
power supply the PLC.
unit
qu;mb;;r :fs:itta Effective number of mappings in this
AF-67 PpIng station and corresponds to IN of the
from the power
. PLC.
supply unit

6.5.5 Fault Description

The fault codes of the power supply unit are as follows:

Error Code Description Troubleshooting
E16.31 PROFIBU.S_D.P slaye Check the connection of the PROFIBUS-DP cable.
communication timeout
CAN slave offline in the CheFk V\Ifhether the \{alue of The number of
configuration process of devices" in the special device parameter of the PLC
E16.34 switching the PROFIBUS-DP to is consistent with the actual number of statlon.s
. or whether the setting of the slave station No. is
the CANopen network bridge
correct.
Incorrect configuration According to the diagnosis packet of the PLC, check
£16.35 parameter of the drive part for | whether the IN/OUT values of "NO. n" in the special
' switching the PROFIBUS-DP to | device parameter of the PLC is consistent with AF-
the CANopen network bridge | 66/67 of the slave.
Incorrect configuration According to the diagnosis packet of the PLC,
parameter of the power check whether the IN/OUT values of "NO. 1"
E16.42 | supply unit for switching in the special device parameter of the PLC is
the PROFIBUS-DP to the consistent with AF-66/67 of the network bridge
CANopen network bridge unit.

QO
Q @ In case of configuration errors, the PROFIBUS-DP is reconfigured only
after the error of the network bridge unit is reset.

NOTE

The fault codes of the drive unit are as follows:

Error Code Description

Troubleshooting

E16.11

CANopen slave communication timeout

Check the connection of the cable.
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Error Code Description Troubleshooting

CANopen configuration mappings

E16.12 inconsistent with actual transmission | Check mappings in group AF.

mappings
1: Check whether the cable is correctly
connected.

2: Check whether the termination resistor
£16.13 Communication failure between the of the grid is correct. The head end of the
' power supply and drive units network must be connected to the tail

end.

3: Check whether Fd-12 (CAN baud rate)
is consistent.

6.5.6 Description of Application

1)

Configuring parameters of the power supply unit

Step 1: Set the power supply unit as a network bridge.

Set Fd-10 to 3 (network bridge mode).

In Fd-20, set a PROFIBUS-DP slave No., which is consistent with the station No. in
the PLC slave system.

Configure interaction data between the network bridge unit and the PLC by setting
AF-00 to AF-63. The default is empty. The default parameter can be directly used.
The network bridge unit generally does not need to perform data interaction

with the PLC. For the specific setting, refer to the CANopen slave configuration
description chapter.

Step 2: Set other salve units of the network bridge that can be drive or power supply
units.

2)

Set the station No. of every slave unit in Fd-13. The station No. must start with 2
and be sequentially set without being repeated. If there are any needless power
supply or drive unit in the network and networking control is not required, this
parameter does not need to be set, i.e. the default value 1 is used.

Configure interaction data between the network bridge unit and the PLC by setting
AF-00 to AF-63. The drive unit may directly use default parameters. For specific
setting, see "6.3.6 Description of CANopen Communication Protocol Application".

Master configuration on S7-300

When using in the Profibus master, a slave GSD file must be configured first so that
corresponding slave devices can be added in the master system. If the file exists, skip
Step 2. The GSD file is available from an Inovance agent or manufacturer. Specific
operations are as follows:

Step 1: Establish a project in STEP7. Add an S7 -300 master in the project, as shown in
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the following figure:

#, SIMATIC Manager - [111 -- C:\Program Files\Siemens\Step7\s7proj\111] (=3I ==
8P File Edit Insert PLC View Options Window Hel, NER
D= 8 & 9 %% <o Falter > Y @ BEM N
B BEirTiy . T SSEhermet )
cut ctrl+x
Copy crl+c
Paste ctrl+v.
Delete Del
Insert New Object » SIMATIC 400 Station
pLC > SIMATIC 300 Station
Rename. o SIMATIC H Station
Object Properties...  Alt+Return SIMATIC PC Station
e ed Other Station
SIMATIC 55
PG/PC
meL
PROFIBUS
Industrial Ethernet
eTP

Foundation Fieldbus

S7 Program

Inserts SIMATIC 300 Station at the cursor position.

Step 2: Double-click the hardware icon to enter the HW config configuration interface
where the MD810DP.GSD file is added. The operations are as follows:

o E= e

1 HW Config - [SIMATIC 300(1) (Configurati

O Station Edit Insert PLC View [Options| Window Help HER
S8 &S o Customize... Ctrl+Alt+E
Specify Module... A olx|

Configure Network Find i i

Symbol Table Ctrl+Alt+ T et frame o
Report System Error.

[ B FROFIBUS IF
£dit Catalog Profile R pnrTaus-FA

PROFINET 10

STMATIC 300
STMATIC 400
STHATIC FC Based Control 300/400
SIUATIC FC Station

Update Catalog

Install HW Updates ...
Install GSD File.

Find in Service & Support.

Create GSD file for 1-Device.

4 i v

- :I STWATTC 300(1)

5 | Designation
i

PROFIBUS-IP slaves for SHMATIC 7, M7, amd  Eg
C7 (distributed rack) =

Click Install. After the installation is finished, the MD810-gateway module will emerge
under Gateway, as shown in the following figure:

Installs new GSD files in the system and updates the contents of the catalog.
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T} HW Config - [SIMATIC 300(1) (Configuration) -~ 111]

Ol Station
DSBS

Edit

Insert PLC View Options

Window Help

sin g |[Fh 23 %8 [ w2

« I

ﬂ:‘ SIMATIC 300 (1)

5. | Designation
i

Press F1 to get Help.

B} HW Config - [SIMATIC 300(1) (Configuration) — 1111

=) e ]

— || &%
S
Find ot o)
Profil  [Standard -]
{1 Additicnal Field Devices
{10 General
3 Drives
{1 Switching Devices =
DOte
{1 Gateway
AS-T
(] THOVANCE/FROFIEVS
=3
E-F NBL0-gatenay
[} tmiversal module
1 word
2 words
4 words
8 words
16 words
32 words
B4 words
1 word
2 words
4 words
8 words
16 words
32 words -

FROFIEUS-IF slaves for SIMATIC 57, M7, and CT

(distributed rack)

Step 3: Establish a slave system, as shown in the following figure. The establishment
of the master is not described here.

@ Station Edit Insert PLC View Options Window Help NEER
DEE-B 85 L =R
o ox
) Find |
L E
2 CPU_315-2 PH/DP L Brofil  [Standard <
; :;Zf PROFIBUS(1): DP master systen (1) & PRIFIEUS I? -
{20 Additiondl Ficld
2 pr g ([ Port 1 B comrt
2R [ P2 @ B 1810 & trives
g = {1 Switehing Doy
10 =
] Gatenay
AT
{0 THovacE/E
=0mr
- 8
« i '
- :I STIATIC 300(1)
Slot Desiguation |
[

Emmus(t) TE master systen (1)

[DF naster spsten (13

Press F1 to get Help.
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Step 4: Configure PROFIBUS-DP slave parameters. Double-click the MD810 slave, as
shown in the following figure:

Properties - DP slave

General FParameter Assigmment

Parameters Walue [ =
=23 Station parameters
—H_3 Device-specific parameters
[£] The number of devices
[E] NO.1 IN (words)
[E] NC.1 OUT (words)
[E] NO.2 IN (words)
[E] NO.2 OUT (words)
[E] NO.3 IN (words)
[£] NO.3 OUT (words)
] NO4 IN (words)
[£] NO.4 OUT (words)
[E] NO.5 IN (words)
[£] NO.5 OUT (words)
[E] NO.6 IN (words)
[£] NO.6 OUT (words)

0K Cancel Help

1

MMMMMMMMMMDDI

B "The number of devices": Number of stations in the network, up to 30, including
the network bridge itself. Assume that one power supply unit (network bridge) plus
five drive units use this function. This value is equal to 6.

B "NO.1,NO.2,NO.3..":NO.1lis the network bridge. NO.2 is a slave with No. 2 address
when Fd-13 is set to 2. NO.3 is a slave with No. 3 address when Fd-13 is set to 3.
NO.n can be done in the same manner.

B "IN,OUT": Thevaluein "IN, OUT" indicates the number of communication
data between the power supply unit and the PLC in words. IN: Data from the
power supply unit to the PLC, OUT: Data from the PLC to the power supply unit.
Communication data between the power supply unit and the PLC is configured in
function code group AF. Therefore, this value corresponds to the number of INs and
OUTs configured in group AF. For details, see section 7.4.7. Take NO.2 shown in the
figure as an example. If INs are 2, it indicates that two data is sent from the power
supply unit with CAN address being 2 to the PLC (IN) in words. Set the function
codes of both data to AF-32 to AF-35. (The function codes of both groups AF are
mapped to one data.) When OUTs are 2, the meaning is similar.

@ For specific IN and OUT values, view the parameters of every station. OUT
and IN correspond to AF-66 and AF-67, respectively.
@ AF-66 and AF-67 values are equal to the sum of bits. For example, if AF-66

NOTE is0012, OUTis3 (1+2=3).
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Step 5: Configure INPUT and OUTPUT data length.

% HW Config - [SIMATIC 300(1) (Configuration) - 111] o ®@][=]
Wl Station Edit Insert PLC View Options Window Help

DB 88 & din oo |1 3| R 2

) ®
[0 Find: o
1 z =
z CPU 3152 FI/IE | Brofil - [Stendurd El
@ (e FROFIBUS (1) IF master systen (1) es B
) PRI
ching Derices
mrrg [[f Foreq i —
2erR (] Pz o) e
£ Jl vay

HOVANCE/FRORTEUS

=

« i
ﬂﬂ B) MIBIO-gatensy

P I | Order Humber / Designstion | T Add... | @ Address | Coment
215 [URUT: 6 words 'zas 211
70 [DW/OUT: 2 words [2r2._ 215 [pse. 258

Press F1 o get Help.

You can see various units with "IN/OUT", "INPUT" and "OUTPUT" on the right. They
indicate IN and OUT data containing several words in these units.

B "IN/OUT 1word, IN/OUT 2 words...": It indicates the combination of INs and OUTs.
1 word indicates one IN and one OUT. 2 words indicate two INs and two OUTs. n
words can be done in the same manner.

B "INPUT 1word, INPUT 2words...": It indicates independent INs. 1 word indicates
one IN. 2 words indicate two INs. n words can be done in the same manner.

B "OUTPUT 1word, OUTPUT 2 words...": The same as above.

Theslot IN and OUT quantity is equal to the sum of INs and OUTs of valid stations in
the special device parameter in step 4. If "The number of devices" is 6, the sum of INs
equalsto NO.1IN +NO.2 IN +...NO.6 IN and the sum of OUTs equals to NO.1 OUT + NO.2
OUT +...NO.60UT. The value shown in the preceding figure is for reference, i.e. the sum
of INs =10 and the sum of OUTs = 10.

Insert ten INs and Ten OUTs in the slot by selecting an optional unit on the right. The
unit selection method is similar to block building. It can be a combined method or an
independent method or an independent and combined method as long as the sum
of INs is equal to the sum of INs of valid stations configured in step 4 and so are OUTs.
There are multiple combined methods in the following figure, but the result of every
combined method is that INs have a total of ten words and OUTs have a total of ten
words.
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5 P 1D

ﬂ:‘ () NDEI0-gatawsy

Order Funber / Designation

T Add 0 hddress

Comment

LN

IHAVT: & words

[2S6...2T1 [256.. 271

ZaX

[THAOUT . 2 words

etz 218

212, 278

Press F1 to get Help.

IF I

ﬂ:‘ (3)  WB10-gateway
s

. | Order Funber / Designation

[ 1 aad

| @ Address

Comment

[THEUT: & words

[ess. 271

[INEVT: 2 words

er2. 215

[OUTFIT: 8 words

|2?s 211

[OUTFUT: 2 wor ds

ler2. 275

Press F1 to get Help.

ﬂﬂ (3)  WIB10-gatensy
5. ] I .

Order Funber / Designation

I Add

Q Address

Conment,

BAX

[IH/OUT: 8 werds

lose... 271

Jose.... 271

208

[TFFUT: 2 words

pie. 215

1
2
3

225,

[OUTFUT: 2 words

le7z. 275

Press F1 to get Help.

> @ Anyinserted | and Q addresses must be continuous. In addition, insertion
must sequentially start with slot 1. There is no limitation on the number

NOTE

of slots. In addition, the total of INs and OUTs in the slot must be the same
as the calculated total of INs and OUTs in the special device parameter,

otherwise communication cannot be established.

Step 6: For obtaining the process data relation between the PLC I/Q address and the
power supply unit process data, refer to the CANopen slave configuration description

chapter.

6.5.7 CANopen Slave Configuration Description

1)

Process data mapping

Every CANopen slave supports sending and receiving up to 16-byte process data, i.e.
sending and receiving eight parameters, respectively. Any mapping is allowed. Both the
sum of sent process data and received process data cannot exceed 244 bytes.

OUT: PLC -) Power supply unit; IN: Power supply unit -» PLC
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B Manual modification using the operating panel

You can select received/sent parameters by modifying parameters in group AF of the
power supply unit. Take the following table as an example. The method of configuring
F0-01in OUT1 is as follows:

a. Enterthe parameter group No. of received/sent parameters plus 0x2000 in the
first parameter in group AF of corresponding INPUT or OUTPUT. For example, FO
corresponds to 0x20F0. Enter it in AF-00.

b. After the group No. of received/sent parameters plus 1 is finished, convert the
result into a hexadecimal number and enter the high bits of the second parameter
in group AF of corresponding INPUT or OUTPUT; convert the parameter data length
into a hexadecimal number and enter the low bits of the second parameter in
group AF of corresponding INPUT or OUTPUT.

For example, if the parameter data length of F0-01 is 16 bits, enter 0x0210.

Target Group AF Setting Remarks
Parameter No. Address Value

Parameter address index

AF-00 0x20F0 Equal to group No. FO + 0x2000
High bit 02: Parameter group No. offset + 1;

F0-01 Low bit 10: 16-bit parameter length.

AF01 0x0210 For example, this value is 20 for a 32-bit
parameter.
Note: An offset value must be converted into a
hexadecimal number.

You can also map the CANopen object dictionary to group AF. Except that an object
dictionary sub-index does not need to be added by 1, other steps are similar, as shown
in the following table:

Target Object Group AF | Setting Remarks
Dictionary Address Value
AF-00 0x2073 | Object dictionary index
0x2073-12. High bit 12: Object dictionary sub-index;
AF-01 0x1210 Low bit 10: 16-bit object length.

The following table shows the relation between the parameters in group AF and INPUT/
OUTPUT.
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Group AF DSIi/l;lt Group AF Drive
Address Address Default
Parameters

AF-00 0x2073 0x7311 AF-32 | 0x2070 | Ox7044

ouT1 (Control IN 1 —— (Status
AF-01 0x1210 word) AF-33 0x4510 word)
AF-02 0x2073 0x7310 N AF-34 | 0x2070 0x7045

ouT2 (Frequency IN 2 (Running
AF-03 0x1110 setting) AF-35 | 0x4610 frequency)
AF-04 AF-36

OuT 3 IN3
AF-05 AF-37
AF-06 AF-38

ouT 4 IN 4

ouT AF-07 AF-39

AF-08 AF-40

ouUTS5 IN5
AF-09 AF-41
AF-10 AF-42

ouT6 IN | IN6
AF-11 AF-43
AF-12 AF-44

ouT7 IN7
AF-13 AF-45
AF-14 AF-46

ouT 8 IN8
AF-15 AF-47

< @ The power supply unit has no default.
@ |If received or sent data needs to be reserved, the power supply unit and
NOTE drive units use Fd-93. If the first received data reserved by the power

B Modification using the commissioning software
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supply unit corresponds to AF-00 and AF-01, set AF-00 to 0x20Fd and AF-
01 to Ox5E10.

AF-00 = 0x2000 + Fd = 0x20Fd;
AF-01 high 8 bits = 93+1 = 0x5E;
AF-01 low 8 bits = 0x10;

You can also configure slave process data using the commissioning software of
the 810 series power supply unit, as shown in the following figure.
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2) Mapping relation between PLC I/Q addresses and process data

The PLC | address corresponds to the slave INPUT, indicating power supply unit -) PLC.
The PLC Q address corresponds to the slave OUTPUT, indicating PLC -) power supply
unit. The PLC I/Q addresses are sorted according to the station No. with data and the
increasing sequence of the IN/OUT No. of corresponding stations. The minimum PLC |
address is 256, corresponding to IN1 of station 2 and then 258 corresponding to IN2, as
shown in the following figure. Because station 2 has only two INs, the next PLC | address
corresponds to IN1 of station 3 and so on.

Station Mo, Paraneter Value FIC Q Address FLC I Address
Tae mmber of devizes | 30
OT L G-E AFOD G201 AL : Ox10 55 W W04 NG 0200 AFE : OHOSI0 256
1T ) s OT2 GAT A2 G201 P03 : 0x20 5 W2 WOs A3 02010 AR : 00810 25
- or s s
or ¢ e
! M s oo
ot e e
1O foris) e o
or s me
or L ™
.5 otz ™
0.2 fores) c e o
or ¢ e
2 M ors ™o
. T 6 e
02O foris) c oy =
ar s s
o ™
, orz ™
0.3 Gores) c o =
or ¢ e
3 T s oo
are e
030 Gors) c o o
ar s s

This table can be generated in the "Export profile" option in the PDO mapping
configuration interface of the commissioning software (the legend in the preceding
section "Modification using the commissioning software"). The PLC I/Q base address, i.e.
the address with the minimum value, must be entered before export.
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6.5.8 PLC Fault Diagnosis
PROFIBUS-DP master diagnosis information

Specific diagnosis information of slaves can be read using SFC13 in the program, as
shown in the following figure:

SFC13
Fead Diagnostic
Data of a DF Slave

“DPNEM_DG”
EN ENO
M2. 0 —REQ BET_WVAL [-aW200
W& 16# 5FF9 —|LADDR PR 100.0

RECOFD —EYIE 9

BUSY FM2.1

REQ: Command enabled. Diagnosis information reading is enabled when it is set to ON.
LADDR: Diagnosis address of configured PROFIBUS-DP slaves. The hexadecimal format
of this address, i.e. hexadecimal 3FF9 of 16337, must be filled in SFC13.

6.6 PROFINET-to-CANopen Network Bridge

6.6.1 PROFINET Overview

The PROFINET-to-CANopen network bridge function is implemented in the MD810
power supply unit to convert PROFINET to the CANopen protocol. The following figure
shows the basic structure of the network bridge.

PLC

PROFINET CANopen

N N i N B

MD810 power

fxﬁﬁ'y””” MD810 drive | MD810 drive | MD810 drive | MD810 drive

PROFINET-to- | unit unit unit unit
CANopen
function)

The network bridge function implements data exchange for a total of 30 nodes (including
the power supply unit). Detailed data is as follows.

1) Forthe power supply unit: The network bridge function supports three RPDOs and
three TPDOs each with a maximum of 24 bytes.
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2)

For the MD810 or IS810 drive unit: The network bridge function supports a
maximum of 29 nodes, each of which can be configured with up to four RPDOs
and four TPDOs each with a maximum of 32 bytes. The total number of RPDOs and
that of TPDOs configured for the 29 nodes cannot exceed 63. The maximum input
or output data length exported by the 29 nodes is 504 bytes, which is obtained by
multiplying 63 with 8.

This section describes PROFINET-to-CANopen conversion with the CANopen node of the
MD810 drive unit, Siemens' S300 PLC, and Siemens' STEP 7 are used as examples.

6.6.2 Configuration Preparation

Complete the following configuration before using the PROFINET-to-CANopen network
bridge function:

1)

Power supply unit: Set Fd-10 (Communication protocol selection) to 5 and Fd-
12 (CAN baud rate) to the desired CANopen baud rate to support PROFINET-to-
CANopen conversion.

Drive unit: Set Fd-10 (Communication protocol selection) to 1 (CANopen), set Fd-
12 (CAN baud rate) to the desired baud rate, and set Fd-13 (CAN station number) to
the CAN station number (the value 1 is not allowed). Ensure that the CAN station
numbers increase gradually. You can set Fd-13 (CAN station number) to CAN site 1
if the node with process data does not exist.

y @ The power supply unit that supports PROFINET-to-CANopen conversion
provides four Ethernet ports, which are divided into two groups. Ensure
NOTE that PROFINET and CANopen are wired properly.

6.6.3 Process Data Configuration on the AC Drive

This section describes process data configuration, which is the same for the power
supply unit and drive unit. The process data required for communication of the local
device is configured using the parameters in group AF.

Every CANopen slave supports sending and receiving up to 32-byte process data. Each
PDO supports up to eight bytes. Parameters can be selected as required.

Set the received/sent parameters as follows: In the configuration, define IN as AC drive
->PLC and OUT as PLC -> AC drive in a unified manner.

You can select received/sent parameters by modifying parameters in group AF of the
power supply unit. Take the following table as an example. The method of configuring
F0-01 (Product SN) in OUT1 is as follows:

1)

Enter the parameter group No. of received/sent parameters plus 0x2000 in the
first parameter in group AF of corresponding INPUT or OUTPUT. For example, FO
corresponds to 0x20FO0. Enter it in AF-00.

After the group No. of received/sent parameters plus 1 is finished, convert the
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result into a hexadecimal number and
in group AF of corresponding INPUT or

enter the high bits of the second parameter
OUTPUT; convert the parameter data length

into a hexadecimal number and enter the low bits of the second parameter in
group AF of corresponding INPUT or OUTPUT. For example, if the parameter data

length of FO-01 is 16 bits, enter 0x0210.

Target Group AF Setting Remarks
Parameter No. Address Value
AF-00 0x20F0 Group No. FO + 0x2000
High bit 02: Parameter No. in the group + 1;
Low bit 10: Parameter length.
F0-01 For example, this value is 10, 20, and 08
AF-01 0x0210 | for a 16-bit, 32-bit, and 8-bit parameters,
respectively.
Note: The parameter No. must be converted
into a hexadecimal number.

You can also map the CANopen object dictionary to group AF. Except that an object
dictionary sub-index does not need to be added by 1, other steps are similar, as shown

in the following table:

Target Object Group AF Setting Remarks
Dictionary Address Value
AF-00 0x2073 | Object dictionary index
0x2073-12. High bit 12: Object dictionary sub-index;
AF-0L 0x1210 Low bit 10: 16-bit object length.

MD810 mapping configuration

The MD810 drive unit is used as an example. The following table shows the relation

between the parameters in group AF and IN

PUT/OUTPUT.
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Group AF AF Process Group AF AF Process
Address Param.| Data Address Param. Data
Value | Address Value |Address
AF-00 | 0x2073 AF-32 | 0x2070
OUTL 1 Toxtato | %7311 INPUTL |- o asto | X704
ouTy [AFO2L 0073 | 20y INpUT2 [AF-341 0070 | 2040
RPDOL AF-03 | 0x1110 TPDOL AF-35 | 0x4610
outs | AF04 iNpuT3 |AF30
AF-05 AF-37
AF-06 AF-38
ouT4 1o INPUT4 |-
AF-08 AF-40
OUTS 1o INPUTS |- 7
ouTe [AF10 INPUTG | P42
AF-11 AF-43
RPDO2 TPDO2
ouT7 [AF12 INPUTT | AF-44
AF-13 AF-45
ouT8 ﬁi'ig INPUTS //:E'i?
ouT AF’16 INPUT AF‘48
ouT9 | INPUTY |- 0
ouTio AF-18 INPUT10 | AP0
AF-19 AF-51
RPDO3 TPDO3
ouT11 [ AF20 INPUT11 | AF2
AF-21 AF-53
AF-22 AF-54
ouT12 "0 INPUT12
AF-24 AF-56
oUT13| "o INPUTI3 |-
ouT1a [ AF-26 INPUT14 | AF-8
AF-27 AF-59
RPDO4 TPDO4
ouT1s A28 INPUT15 | AF-60
AF-29 AF-61
AF-30 AF-62
ouTI6 - INPUT16 - -2

Q@O

NOTE

L 2

L 2

L X X 2

For 32-bit data, ensure that each configured PDO contains not more than 8
bytes.

The power supply unit supports input and output of up to 24 bytes,
respectively. Power on the power supply unit again after modifying its
process data.

If received or sent data needs to be reserved, the power supply unit and
drive units use Fd-93. If the first received data reserved by the power
supply unit corresponds to AF-00 and AF-01, set AF-00 to 0x20Fd and AF-
01 to Ox5E10.

AF-00 = 0x2000 + FD = 0x20FD;

8 high-order bits of AF-01 = 93+1 = 0x5E;

8 lower-order bits of AF-01 = 0x10.
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2 1S810 mapping configuration method

1S810 is updated from I1S620P. For its application details, see the IS620P user guide.

Configure the I1S810 PROFINET network bridge as follows: Set the CANopen slave
number to 0C-00 and select 0C- 45 = 1 network bridge mode for the CANopen mode.

Different from the PROFIBUS-DP-to-CANopen network bridge, the PROFINET-to-

CANopen network bridge supports four RPDOs/TPDOs for 1S810 and the 8-, 16-, and 32-

bit data structures. The corresponding parameters are as follows.

2D Process 2E | Process
Group 2E
Group 2D Address|Param.| Data Param.| Data
Address
Value | Address Value |Address
Number Number
of of
. 2D-32 . 2E-20
mapping mapping
objects objects
outy 223 INPUTL |- 2E2L
RPDO1 2D-34 TPDOL 2E-22
2D-35 2E-23
ouT2 2D-36 INPUT2 2E-24 | 0x4610
2D-37 2E-25
OuUT3 D38 INPUT3 2E-26
2D-39 2E-27
ouUT4 2D-40 INPUT4 2E8
Number Number
of of
i 2D-49 X 2E-37
mapping mapping
objects objects
outs 2220 INPUTS |-2E58
OUT | RPDO2 2D-51 INPUT | TPDO2 2E-39
2D-52 2E-40
ouT6 D53 INPUT6 SEa1
2D-54 2E-42
ouT7? D55 INPUT7 2643
2D-56 2E-44
ouUT8 D57 INPUT8 2E45
Number Number
of of
. 2D-66 . 2E-54
mapping mapping
objects objects
outg 2267 INPUTY |2E25
RPDO3 2D-68 TPDO3 2E-56
2D-69 2E-57
OuUT10 >D-70 INPUT10 JE-58
2D-71 2E-59
OUT11 D72 INPUT11 2E-60
2D-73 2E-61
OUT12 2D-74 INPUT12 2E-62
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2D Process 2E Process
Group 2E
Group 2D Address|Param.| Data Param.| Data
Address
Value | Address Value |Address
Number Number
of of
. 2D-83 . 2E-71
mapping mapping
objects objects
ouT13 | 2284 INPUT13 |25
OUT | RPDO4 2D-85 INPUT | TPDO4 2E-13
2D-86 2E-74
ouTl4 |5 INPUT14 = =
AF-88 2E-76
ouT1S |t INPUTL5 ===
AF-90 2E-78
OUTI6 4o INPUT16 = ==
Q> @ Pay attention to the configured mapping length. Ensure that each
/Q configured PDO contains not more than eight bytes.
NOTE @ If PDO for communication is not required, clear the parameter value;
otherwise, the configuration may fail.
@ The configured number of mapping objects must comply with the actual

value.

6.6.4 Configuration on STEP 7
1 Import the GSDML file.
Import the GSDML file to STEP 7, as shown in the following figure.

Install GSD Files

Install GSD Files:

=

from the directory

|C :“FROGEAM FILES (X86)\SIEMENS‘\STEPT\STTMP

Erowse ...

File

| Eelease | Version | Languages |

GEIML-¥Z. 31-inowance-MDG10FHGATE-20180731. xml  OT/31/2018 12:00:00 &M V2. 31

English

| Show Log Select A1l Deselect A11

Clase

Help
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If the import is successful, the device is displayed, as shown in the following figure.

FROFIEUS IF -
B2 PROFIBUS-TA
-8 PROFINET IO
-] Additional Field Devices
ED Irives
=+ mos1o
£ MIBLOEN

E-ga MIS10FN

E| Device

Input 01 Byte
Input 02 Byte
Input 03 Byte
Input 04 Byte
Input 0S5 Byte
Input 06 Byte
Input OT Byte
Input 08 Byte
Input 09 Byte
Input 10 Byte
Input 11 Byte
Input 12 Byte
Input 13 Byte
Input 14 Byte
Input 15 Bwte
Input 168 Byte
Input 17 Byte

m

2 Build a PROFINET network.

Assume that a PLC exists in configuration, as shown in the following figure. Add a
PROFINET network.

=01 UE
1 -
2 [l CPU315-2 PE/DF (1) 3
Xy ] sener i
s PP

7 Fr Fort I
Iz Fz Fort 2
3

4 .

4 Ql @ R
Slot Module ... | Order number ... | Firmware | MPT address | I add... |§ address | Comment
1
2 CPU315-2 PH/DP (1) [GEST 315-ZEH14-0AB0 V3.1 2
£ HPI/DF B |2oa7
£ PR-ID 205
7 P14 Fore & [20a5%
22 p2([] Pore 2 [2ogas
3

Right-click PN-10 and choose Insert PROFINET 10 System from the shortcut menu. In
the displayed window, select Properties, as shown in the following figure.
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CPU315-2 PH/DP (1)

MPL/DP

Properties - Ethernet interface PN-1O (R0/S2.2)

P} __ General Parameters
s w
Slot Module |
1
2 Ecru:ns—z FHSDE (1)
& ETAgE IF address: 152, 168.0. 1

£z 1] pr-1v

g2 Fi

|4 Pore 1

£2 £2[[{ Fore 2

Subnet:

o P - T T = R PN

==

Subnet mask:

255, 255. 255. 0

If & subnet iz selected,
the next svailsble sddresses are
suggested

Gateway
Do mot use router

@ Uze router

Address: [192.168.0.1

Hew

Delete

14

Caneel Help

™"

Click New. Keep the default settings unless otherwise specified. Then, click OK. The

following figure shows the new PROFINET network.

=) Tk
1 A
2 CPU315-2 PH/DP (1) £
i HELLOP 3
] Ethernet (1]: PROFINET-I0-Systen (100)
&2 e Port 2
5 =
“ n
- o
Slot Module Order number Firmeare | WPT address | T add... | Q address | Comment
1
2 CPU315-2 PH/DE (1) [FEST 315-ZEH14-0ABD [V3. 1
If HPL/DP 2047
Iz FFID 2045+
£z Pi|[] Pore 5 2045+
iz F2|[{ Fore 2 2029+
3

Drag the previously added MD810PN device and drop it onto the bus, as shown in the

following figure.
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=0 R
1 -
z CRUS15-2 FH/DF (1) -
H HEL/DF 5
ﬁﬂ E i‘:’:"’j m Ethernet (1): PROFINET-I0-Systen (100)
bl Fort 7
= -

< m

dm| ) mstorw

Slot Module . | Order nunber .. | I Add.. |Q sddress | Diagnostic Address | Comment | Access
3 HPOTOPN A 2042 Full
£ Interface 20ars Fuld
£7 Pr R[[] Pere 1 2020 Pl
£7 52 R[] Pere 2 2070 Fadd
1
2
3

3 Allocate device names.

PROFINET communication requires each device to be allocated with a name. You can
name each device as needed and allocate the name to the device. The device name
can be kept in normal cases. You need to allocate a name to the PROFINET-to-CANopen
unit.

Double-click the module dragged to the configuration and modify the device name as
needed. You can also keep the default name.

Then, allocate the name to the PROFINET-to-CANopen device. In the preceding menu,
select Internet for PLC and select Assign device names. The following window is

displayed.
Assign device name =
Device |MD31DPN j Device |MD810
Available
IF address | MAC address Dlevice type | Dewice name | hssign name
- TO-CA-4D-FE-01-E1 MD310 mdS10prucb2885a

Wode flashing test

Turation 3 -

Flazhing on | |

[~ Show only devices of the same [ Display only devices without 1

lTpdate | Export...

Cloze Help

Select the site to be allocated with a name and click Assign name. Then, close the
window.

-162 -



6 Communication

4 Configure process data.

Before configuring process data, ensure that the AC drive parameters have been set and
the process data described above has been configured.

The configuration rules of the PROFINET-to-CANopen network bridge function are as

follows.

1) Add asite by double-clicking or dragging and dropping it to Device in the list.

2) The power supply unit network bridge is named Device 1, which must be added
regardless of whether process data of the power supply unit exists.

3) Device 2 corresponds to CANopen site 2, and so on.

4) Each device contains two sub-slots. The first one only receives input data, and the
second one only receives output data.

5) The length of data in each sub-slot must be the same as the total input or output
length of the corresponding AC drive. The length is measured in bytes.

6) If asite does not have input or output data, insert "Input No Data" or "Output No
Data" into the corresponding sub-slot.

7) Power on the power supply unit again after you modify the process data

configuration during PROFINET-to-CANopen communication.

See the following example:

:l:l (1) MDBLO0PH

Slot Module ... | Order nunber ... |Tadd.. |0 address | Diagnostic Address | Conment | Access
L HPEIOPN 2 |2042% |Full
£ Intarface B |Feell
£ PR Fort I |2 |Feell
i 28 Fort 2 |0 Pl
1 Device [eS6*

1.1 Toput 02 Byts S5 25T [Full
1.2 Tutput Ho Data L [Full
H Device [e5a*

21 Input 12 Byte 256, . 269 [Full
22 Output 12 Byte 256 . 26T [Full
3 Device [Z038%

31 Input Ho Data 20584 [Full
3.2 Output Ho Data 2036 [Full
] Device [2To*

4.1 Toput 04 Byte E70. 273 [Full
4.2 Output 04 Byte [2e5. . 271 [Full
5 Device [2Tdx

51 Input 04 Byte 274 27T [Full
52 Output 04 Byte 272, 275 [Full
6 Device [2T8%

B.1 Input 04 Byte 278, .. 281 [Full
8.2 Tutput 04 Byts AT [Full
T Device [ea2*

T.1 Toput 32 Byte [bez 313 [Full
7.2 Output 32 Byte I [Full
a8 Device [314%

g1 Input 04 Eyte 314 31T [Full
52 Output 04 Byte 312 315 [Full
9

10

As shown in the preceding figure, Device 1 is the power supply unit and has only one
input data record of two bytes in group AF. Therefore, insert "Input 02 Byte" into the first
slot, and insert "Output No Data" because no output data exists.
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Device 2 corresponds to CANopen site 2 and has six input data records and six output
data records, each of which is two bytes in length. Therefore, there are a total of 12
bytes of input data and 12 bytes of output data.

Device 3 corresponds to CANopen site 3 and has no process data. In principle, this
site can be set to site 1 (which is not involved in the network bridge function), but the
configuration in the preceding figure also ensures normal operation.

The configuration for the following sites is similar.
Process data address mapping:

Device 5is used as an example. The input data is four bytes in length. Assume that the
two process data records 0x7044 and 0x7045 are configured in the corresponding AF
group. In the PLC, | addresses 270 to 273 correspond to the two data records. 1270 to 271
correspond to 0x7044. 1270 is the higher-order place of 0x7044, and 1271 is the lower-
order place. Other mappings are similar.

/Q% @ Ensure that the AC drive configuration has a one-to-one correspondence
with each device configured on STEP 7; otherwise, an error may be

NOTE reported.

Then, download the configuration to the PLC and start communication.
6.6.5 Configuration on TIA Portal
B Import the GSDML file.

Open Manage general station description files under Options, as shown in the
following figure.

Source path: |C:'.Program Files (x86)\5iemenslAutomation|Portal V131Bin | E‘

Content of imported path

[/ File Wersion Language Status Info

¥ GSDMLV2.31-inovance-MD810PN... V2.31 English Not yet installed MDB810PN

] B
Delete | r Install 1 | Cancel |
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If the import is successful, the device is displayed, as shown in the following figure.

Options
O
- | Catalog
‘6earch> |
[ Filter
» g controllers
» @ HM

] ’-jl FCsystems
» [ Drives & starters
» [l Network compenents
] ’-jl Detecting & Monitoring
v [l Distributed li0
» [ Field devices
~ [ Other field devices
~ [l PROFINETIO
~ [ Drives
~ [ INOVANCE
~[jj mMD810
~ [ MDE10PN
[l vos 10PN
» [ SIEMENS AG
3 rjl Encoders
v [ Gateway
¥ [§ 1dent Systems
» [§ Sensors
» [ PROFIBUS DP

M Build a PROFINET network.

After a PLC is added, drag and drop the MD810PN device onto the page, and connect it
to the PLC, as shown in the following figure.

Project2 » Devices & networks - X

‘; Topology view Hﬁ-ﬂ-ﬁ Network view  |[If Device view
o8 Neowors] 1 Comnecrns SCEICT 5 [ Weworoverl< 2]
1 10 system: PLC_1.PROFINET 10-System (100) || W Device
= ¥ $7300/ET200M...
PLC 1 MD810PN [ ] boRca
CPU 315F-2 FNI.. MDB10PN DP-NORM ~ GSDdevice 1
Plc 1 » MDE1OPN
PLC_1.PROFIMNET IO-Syste...
B
.
[<| v 100% ol 9 # <]l >

B Allocate device names.

Right-click the device and choose Assign device name from the shortcut menu, as
shown in the following figure.
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The method of allocating device names is the same as that for STEP 7. For
the "Allocate device names" description in "6.6.4 Configuration on STEP 7".

Project2 } Devices & networks

details, see

[#¥ Topology view | Networkview [[f Device view |

Options

o newwor]| 1§ Connections ®om e & [ Networkoveni(< ]
R 10 system: PLC_1_PROFINET 10-System (100) W2 Deiice
~ S7300[ET200M.
» L
~ 65D device_1
» LDS10FN

PLC1 MD810PN
CPU 315F-2 PNI... MD810PN

PLCT

figuration

X ame 10 Nicro Memory Card
PLC_1.PROFINET I0-Syste...

Curlex
clsC
Culav.

& Go to topology view
compile »
Download to device »
& Goonline Cirl+K
&Y Go offine Crrls
) online & diagnostics culsD

<] 00 B E >

v | catalog
[ Fitter
» [ controllers
» [ HM
» [ FCsystems
» [l Drives & starters.
» [ Network components
» [l Detecting & Monitoring
» [ Distributed lio
» [l Field devices
[ Other field devices.
~ [ PROFINET IO
~ [@ Drives
~ [ INOVANCE
~[@ w810
~ [ MDS10PH
I st
» [ SIEMENS AG
» [ Encoders
» [ Gateway
» [ 1dent systems.
» [i@ sensors.

|| General | 10tags [ System constants [ Texts

B Configure process data.

The method of configuring process data is the same as that for STEP 7. For

» [ FROFBUS DF

details, see

the "Configure process data" description in "6.6.4 Configuration on STEP 7". The following

figure shows the page with complete configuration.

Project2 » PLC_1[CPU 315F-2 PN/DP] » Dis

ed /O » PROFINET I0-System (100): PN/IE_1 » MDB810PN

|; Topology view HﬁEh Network view

‘mf Device view L

¥2¢| Module _ |Rack  [slot | address | Q address | Type Article number Firmware Comment
¥ WDB10PN o o 2042* MDE10FN o
» Interface o ox1 2041* MDE810PN
~ Device_1 0 1 Device
Input 24 Byte 0 11 256..279 Input 24 Byte
Output 24 Byte 0 12 256..279 Output 24 Byte
~ Device_2 0 2 Device
Input 04 Byte 0 21 280..283 Input 04 Byte
- Output 04 Byte 0 22 280..283 Output 04 Byte
¥ ~ Device_3 0 3 Device
L. Input 04 Byte 0 31 284..287 Input 04 Byte
- Output 04 Byte 0 32 284_287 Output 04 Byte
~ Device_4 0 4 Device
Input 26 Byte 0 41 288.313 Input 26 Byte
Output 26 Byte 0 42 288..313 Output 26 Byte
0 5
0 3
0 7
) 8
) 9
0 10
<] i ]

Then, download the configuration to the PLC and start communication.
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6.6.6 Auxiliary Functions

B Startup with a missing site

This function is applicable in the scenario where you want to start the network without
modifying the PLC configuration and program when a CANopen slave fails to go online.
In this case, set Fd-50 to 1. The setting takes effect after power-on again.

QO @ Itis an auxiliary function not intended to solve problems similar to error 16.74.
/Q Be sure to enable this function after commissioning is complete, and do not
perform network commissioning when this function is enabled.
@ Use this function only when a node fails to go online, rather than it is slow to go
online.

NOTE

B PROFINET timeout period setting

You can set the maximum timeout period of PROFINET through Fd-55 (unit: ms; default:
350) based on the onsite situation. After the setting is successful, the CANopen network
stops running when the timeout period has elapsed. The setting takes effect after
power-on again.

6.6.7 Error Reporting and Diagnosis

When the network bridge function is incorrectly configured, the PLC and power supply
unit report errors. The power supply unit may report the following errors:

Error
Code

16.71 | PROFINET is disconnected.

16.72 | A CANopen slave is disconnected. Identify the disconnected slave and check the wiring.

Error Message

N Aslave generates an application alarm. Identify the slave. (This error is only reported by
one

the PLC.)

16.74 The configured CANopen slave is missing. Check whether the CANopen station number is
correct.

16.75 The process data configuration of some CANopen slaves is inconsistent with the PLC

configuration.

16.76 | The process data of the power supply unit is inconsistent with the PLC configuration.

The PROFINET function of the power supply unit is faulty. Set Fd-10 to 5 and power on the

16.77
power supply unit again. (The PLC generates an alarm when PROFINET is disconnected.)

16.78 The PROFINET function of the power supply unit is faulty. Set Fd-10 to 5 and power on the

power supply unit again. (The PLC generates an alarm when PROFINET is disconnected.)

You can query the error description using the diagnosis function in the PLC
commissioning software. For example, when a slave is disconnected, the power
supply panel reports error 16.72, and the same error is reported by the slot of the

corresponding node of the PLC.
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6.6.8 Monitoring

The power supply unit provides parameters used to monitor the online status and other
information about slaves, as shown in the following table.

Parameter Description
Fd-51 CANopen slave communication disabled time
Fd-52 Number of online CANopen slaves
Fd-53 Online status of sites 1 to 15. Bit 1 indicates site 1, and so on.
Fd-54 Online status of sites 16 to 31. Bit 0 indicates site 16, and so on.
Fd-59 PROFINET software version
Fd-61 Two high-order bytes of a MAC address
Fd-62 Two middle bytes of a MAC address
Fd-63 Two low-order bytes of a MAC address

6.6.9 Configuration of PROFINET Network Bridge Used with Siemens PLC
S$1500

The hardware configuration described in this section is based on the following models:

Inovance's MD810 power supply unit with the network bridge, model:
MD81020M4T22G120

Inovance's IS810P-CO CANopen bus servo, model: IS810P50M4T005CO
Inovance's standard servo motor, model: ISMH2-15C30CD-U231Y
Siemens' PROFINET bus PLC, model: S7-1500

1 Servo configuration
B Preparations

1) Check whether the MD810 power supply unit is equipped with the PROFINET
network bridge (PROFINET interface), and ensure that the drive unit in use supports
the CANopen bus.

2) Ensure that the main circuit is correctly connected, including three-phase input,
inter-unit bridging, and output motor connection.

Q@ MD810 must be connected to a three-phase 380 VAC power supply. Do not
connect it to a single-phase power supply.
@ |[f the drive unit provides the STO function, connect each terminal (four pairs
in total, 0 Vto 24 V) to 24 V, and set parameters (MD810: F8-54 = 0; IS810N:
HO01-21 = 1) on the drive unit to disable the STO function; otherwise, the
servo is always in the NR state.

NOTE

3) Connectthe network cable correctly.

Connect the PROFINET interface of the MD810 power supply unit to the PLC
communication interface through a network cable.
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Connect the RJ45 network interface of the MD810 power supply unit to the RJ45
network interface of the drive unit.

Adjust the DIP switch for the MD810 power supply unit. Turn on switches 3 and 4 for
CANL. (The following table lists the definitions of the DIP switch.)

Connect the last drive unit to a termination resistor; otherwise, CANopen
communication may be abnormal and alarm A16.13 may be generated.

TerminalID | Terminal Name Function Toggle Position
The termination resistor is connected E H H
when switches 1 and 2 are turned on. =

Selection of RS485
termination resistor | The termination resistor is
disconnected when switches 1 and 2 E H H
are turned off. 3 4
S1
The termination resistor is connected a
) when switches 3 and 4 are turned on. B B
Selection of CAN1
termination resistor The termination resistor is
disconnected when switches 3 and 4 H B E
are turned off. 1
The termination resistor is connected E
when switches 1 and 2 are turned on. B B
Selection of C485
termination resistor | The termination resistor is
disconnected when switches 1 and 2 E H H
are turned off. 3 4
S2
The termination resistor is connected H H
when switches 3 and 4 are turned on. BB
Selection of CAN2
termination resistor | The termination resistor is
disconnected when switches 3 and 4
are turned off.

B Communication parameter setting

1) Power supply unit (master):

Set Fd-10 (Communication protocol selection) to 5, indicating the PROFINET-to-

CANopen network bridge mode.

Set Fd-12 (CAN baud rate) to 5. (In this example, Fd-12 is set to 5, and the baud rate is

500 Kbit/s.)

Set Fd-13 (CAN station number) to 1 to set site 1 as the master.
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2) Drive unit (slave):
MD810 drive unit:

Set Fd-10 (Communication protocol selection) to 1, indicating the CANopen mode.

Set Fd-12 (CAN baud rate) to 5. (In this example, Fd-12 is set to 5, and the baud rate is
500 Kbit/s. The setting must be consistent between the slave and master.)

Set Fd-13 (CAN station number) to any other value than 1.

3) 1S810drive unit:

Set HOC-45 (Communication protocol selection) to 1, indicating the CANopen mode.
Set HOC-00 (CAN station number) to any value other than 1.

Set HOC-02 (CAN baud rate) to 5. (In this example, HOC-02 is set to 5, and the baud rate is
500 Kbit/s. The setting must be consistent between the slave and master.)

B Process data transmission configuration

The CANopen transmission parameters related to the 1S810 servo or drive unit belong
to groups 2D and 2E. The following table lists the mappings.

2D | Process 2E Process
Group 2E
Group 2D Address|Param.| Data Param.| Data
Address
Value |Address Value | Address
Number Number
of of
_ | 2032 | 2E20
mapping mapping
objects objects
outy 2233 INpUTL 2522
RPDO1 2D-34 TPDOL1 2E-22
2D-35 2E-23
ouT2 2D-36 INPUT2 204
2D-37 2E-25
ouT3 2D-38 INPUT3 206
OUT4 ;ng INPUT4 ;Ei;
ouT Number INPUT Number
of of
. 2D-49 X 2E-37
mapping mapping
objects objects
outs |22 INPUTS 2238
RPDO2 2D-51 TPDO2 2E-39
2D-52 2E-40
ouT6 2053 INPUT6 SEa1
2D-54 2E-42
ouTT7 2055 INPUTT7 2643
2D-56 2E-44
ouT8 2057 INPUT8 2645
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2D | Process 2E Process
Group 2E
Group 2D Address|Param.| Data Param.| Data
Address
Value |Address Value | Address
Number Number
of of
. 2D-66 . 2E-54
mapping mapping
objects objects
outy 2267 INPUTY 2522
RPDO3 2D-68 TPDO3 2E-56
2D-69 2E-57
OUT10 == INPUTL0 =0
2D-71 2E-59
e INPUTLL =0
OUT12 ;gf‘ INPUT12 ;EZ;
ouT Number INPUT Number
of of
. 2D-83 . 2E-71
mapping mapping
objects objects
ouT13 | 2284 INPUT13 | 2572
RPDO4 2D-85 TPDO4 2E-T3
2D-86 2E-74
ouT14 D87 INPUT14 2E-75
AF-88 2E-76
OuUT15 AF-89 INPUT15 2ET7
AF-90 2E-78
OUT16 AF91 INPUT16 2E-79

1) You can configure up to 32-byte RPDO and 32-byte TPDO process data. Each PDO
can be configured with process data not exceeding 8 bytes in length.

2) PDOs can be configured with servo parameters and CANopen object dictionaries.
The following table lists the mappings.

Parameters (the servo parameters are used as an example, and the same principle
applies to the AC drive):

Assume that you want to assign values to servo parameters H11-12 and H11-14 through
the PLC. The value of H11-12 consists of 32 bits, and that of H11-14 also consists of 16
bits.

You can plan a configuration method based on the actual number of PDOs to be
configured and the data type. Two configuration methods are described as follows.
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Configuration method 1:

Method 1 2D Address Value Remarks
Mappi
ppmg 2D32 2
quantity
First-segment
2D33 H1112 2011 .
OUT1 displacement
2D34 0D20 32 bits
RPDO1 ouT? 2D35 H1114 2011 First-segment speed
2D36 0F10 16 bits
2D37
0ouT3
2D38
2D39
ouT4
2D40

Configuration method 2:

2D Address Value Remarks
Mapping | )p3; 1
quantity
2033 H1112 2011 First-segment
OUT1 displacement
2D34 0D20 32 bits
2D35
RPDO1 ouT2
2D36
2D37
ouUT3
2D38
2D39
ouT4
2D40
Mapping | 5p49 1
quantity
2D50 H1114 2011 First-segment speed
OuUT5 -
2D51 0F10 16 bits
ouT6 2052
RPDO2 2D53
2D54
ouTT7
2D55
2D56
OouT8
2D57

Configuration principle:
H11-12is set to 20110D20.
(a) 20110D20: H11 value + 0x2000 = 0x2011. Enter 2011 in the high-order place of OUT1.

(b) 20110D20: The 12 part of the parameter is in the decimal format, which is 0C in the
hexadecimal format. One-bit displacement to 0D is required.
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(c) 20110D20: 32-bit parameters correspond to 20, 16-bit parameters correspond to 10,
and 8-bit parameters correspond to 08. For details about the parameter length, see the
IS620P Series Servo Drive Application Manual - CANopen Communication (document
code: 19010699).

Object dictionary:
You can configure the CANopen object dictionary to the servo.

Assume that you want to read 0x6077-12 from the servo through the PLC. The data type
is 16-bit. An offset is not required by object dictionaries. The following table lists the
formats.

2E Address
Mapping quantity 2E20 1

2E21 6077

IPUT1 N
2E22 1210 16 bits
2E23

TPDO1 IPUT2 2E24

2E25

IPUT3
2E 26
2E 27

IPUT4
2E 28

3) You can set no more than four parameters (total length not exceeding 32 bytes) for
RPDO1/TPDO1 (RPDO/TPDO2, 3, 4, and so on) as needed. The mapping quantity
must be consistent.

The CANopen transmission parameters related to the MD810 servo or drive unit belong
to group AF.

Parameters AF-00 to AF-31 belong to RPDO and are transferred from the host controller
to the drive.

Parameters AF-32 to AF-63 belong to TPDO and are transferred from the drive to the
host controller.
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Group AF AF Process Group AF AF Process
Address Param.| Data Address Param.| Data
Value | Address Value | Address
AF-00 AF-32
OUTL —3r07 INPUTL |32
ouT2 |AE-02 INPUT? |AF-34
AF-03 AF-35
RPDO1 TPDO1
ouT3 AF04 INPUT3 |-AF-36
AF-05 AF-37
AF-06 AF-38
OUT4 =407 INPUT4 o=
AF-08 AF-40
OUTS 409 INPUTS ey
ouTe AF10 INPUT6 |-AE-42
AF-11 AF-43
RPDO2 TPDO2
ouT7 HAEL2 INPUTT [-AF-44
AF-13 AF-45
ouTs HAF-14 INPUTS |-AE-46
AF-15 AF-47
ouT INPUT
ouTy AE-16 INPUTY | AF-48
AF-17 AF-49
ouT10[-AF-18 INPUT10 | 220
AF-19 AF-51
RPDO3 TPDO3
ouT11 FAE20 INPUT1I 22
AF-21 AF-53
AF-22 AF-54
OUT12 ;22 INPUT12 -y or
AF-24 AF-56
OUT13 ;5% INPUT13 - es
ouT14|-AE-26 INPUT14 [AE-58
AF-27 AF-59
RPDO4 TPDO4
ouT15 A28 INPUT15 [-AF-60
AF-29 AF-61
AF-30 AF-62
OUT16 —;e7 INPUT16 2

4) You can configure up to 32-byte RPDO and 32-byte TPDO process data. Each PDO
can be configured with process data not exceeding 8 bytes in length.

5) PDOs can be configured with AC drive parameters and CANopen object dictionaries.
The following table lists the mappings.

Parameters (AC drive parameters are used as an example):

Assume that you want to assign values to AC drive parameters F0-01 and F0-10 through
the PLC. The value of F0-01 consists of 16 bits, and that of FO-10 also consists of 16 bits.

You can plan a configuration method based on the actual number of PDOs to be
configured and the data type. The configuration method is described as follows.
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Method 1 Group AF Address Value
AF-00 F0-01 2070 |Firstsegment
OUTL displacement
AF-01 0210 16 bits
AF-02 FO-10 20F0 First-segment speed
ouT2 .
RPDO1 AF-03 0B10 16 bits
AF-04
ouT3
AF-05
AF-06
ouT4
AF-07

Configuration principle (FO-10 is used as an example):
FO-10 is set to 20F00B10.

(a) 20F00B10: FO value + 0x2000 = 0x20F0. Enter 20F0 in the high-order place of OUT1 for
AF-00.

(b) 20FO0B10: The 10 part of the parameter is in the decimal format, which is 0A in the
hexadecimal format. One-bit displacement to OB is required.

(c) 20FO0B10: 32-bit parameters correspond to 20, 16-bit parameters correspond to 10,
and 8-bit parameters correspond to 08. The AC drive parameter values are 16 bits in
length, corresponding to 10.

Object dictionary:
You can configure the CANopen object dictionary to the AC drive.

Assume that you want to write 0x2073-12 to the AC drive through the PLC. The data type
is 16-bit. An offset is not required by object dictionaries. The following table lists the
formats.

Group AF Address Value Data Length

AF-00 2073

ouT1 -
AF-01 1210 16 bits
AF-02

ouT2
AF-03

RPDO1

AF-04

ouT3
AF-05
AF-06

ouT4
AF-07

6) You can set no more than four parameters (total length not exceeding 32 bytes) for
RPDO1/TPDO1 (RPDO/TPDO?2, 3, 4, and so on) as needed. The mapping quantity

must be consistent.
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7) After servo configuration is complete, perform PLC configuration by following
"2 PLC configuration". The servo configuration and PLC configuration must be

consistent; otherwise, the drive may generate the E16.75 alarm.

The following table lists common alarms.

Fault Code Fault Description and Solution

E16.71 PROFINET is disconnected. Reconnect the network.

A CANopen slave is disconnected. Identify the disconnected slave, check the

El6.72 wiring, and reconnect to the network.

The configured CANopen slave is missing. Check whether the CANopen site

E16.74 number is matched and whether the device configuration of the PLC is correct.

The process data configuration of some CANopen slaves is inconsistent with that
of the PLC. Check the configuration of the PLC and that of the servo or AC drive
and ensure that the data length is consistent between the PLC and the servo or
AC drive.

E16.75

The process data configuration of the power supply unit is inconsistent with that
of the PLC. Check the configuration of the PLC and that of the servo or AC drive
and ensure that the data length is consistent between the PLC and the servo or
AC drive.

E16.76

The PROFINET function of the power supply unit is faulty. Set Fd-10 to 5 and

E16.77 ) .
power on the power supply unit again.

The PROFINET function of the power supply unit is faulty. Set Fd-10 to 5 and

E16.78 X -
power on the power supply unit again.

The master-slave communication is abnormal. Check whether the wiring is
correct, whether the DIP switch of the MD810 power supply unit is set correctly,
Al16.13 and whether the end drive unit is connected to a termination resistor. (You can
rectify the fault temporarily by reducing the baud rate, but you still need to add a
termination resistor.)

2 PLC configuration

On the PLC, install the GSD file and complete project configuration, network
configuration, hardware configuration, and monitoring configuration.

B Basic configuration
1) Hardware configuration: Inovance's MD810 power supply unit with the network

bridge (MD81020M4T22G120), Inovance's 1IS810P-CO (I1S810P50M4T005C0), and
Siemens' PROFINET bus PLC

2) Software: Siemens TIA Portal V14 and Inovance's servo commissioning software
(manual input is supported)
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B GSD file configuration

1

Start TIA Portal. TIA Portal V14 is used as an example. You can select a version as
needed.

2) Create a project.

Totally Integrated Automation
PORTAL

d
~[Find and ropiace

Home | Properties  [*yinfo | Diagnostics
{ Dizleyiids meraces [ Gorerat |

No'properties* available.
o properies’

CET——
> [Languages & resourcl

3) Install the GSD file.

Totally Integrated Automation
o coomive | gy IR X 1) PORTAL

Options

|
£y

v [Find and replace.

T

A E—I—
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4) Select and install the matched GSD file. A prompt is displayed if the GSD file is not

installed.

~Details view

Totally Integrated Automation
PORTAL

[ el eeed]

Content of imported path

Clre
4 csomzstinouance.

[inio 5% Disgnosics |

o properes

B

B Project configuration

No ‘properties' available.

1) Add anew device. Add a PLC based on the actual situation.

e —

BE s

Devices

500

et view

) Open deice view

HEE x o)

s
s sivamcoom
o7 5111001 00

- sasies

“Wetsrsrr00000

Totally Integrated Automation

~ [Find and replace.

= [se57 511-1AK000820 ]
o [ —




6 Communication

2) Configure a slave. The following figure shows the master after a slave is added. Add

the slave MD810PN on the right.

ST L

S B & X ==X O:e: ZEEE

Totally Integrated Automation |
FORTAL

Devices

[&

=

900 EES

Topology view |y Networkview 0¥
S Notworkon

=1

§ g

TMinio oW Disgnosiics |

I
[Sroperties

ECTETET E

3) Configure the slave, as shown in the following figure.

Sax

Hxmciec EHER
E

Totally Integrated Automation
TAL

|5

Toimio 5120

Gow 3w wamings

T —

B Network configuration

1) Add asubnet to the master.

0GB G Goonine ¥ Gootine

fo B X

A il

Totally Integrated A

S71sooETo0Ne.

S poperies ["Winfo © [ Diagnostes

5[5 Jinformation
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2) Allocate the slave to the subnet.

ly Integrated Automation
PORTAL

i 3 sweproiet & Y

Davices | & Notworkview [ Davice view s
5 Connectons Connections ][ [
A pevice [ catatog H
< Sriscosrzome sutent s71so0roone [ Searchs H
— e v e @ e £
[ — e - GsDaeice 1 Gsdeve B £
) » wosom wosioen et |
[T ml
oign anewto comsler  mDrves st °
T s » Cmtiemore compansns H
» 8 Dececing & encrng :
» @ Dirbused o s
» CmFlddeve:
- ooerelaceices
L poraicro
& S o d rperies Ancemer | 5
|G Properties | info & | Diagnostics
[[General ] Grosereterences | Compite | ~@wosions m
D) 4.]@) show ot messages =l "ﬂs\mﬁ?s Lo %
| | » @ Ercoder
o T e T e iy

< Tbetais sien
» L reoresor

Y evice conhsurstion ]

3) Selectthe subnet.

[T ———

Optons ToolsWindowrelp
) (3 sovepraiec & =

Totaly Integrated Automation
i IEEERS FORT

AL

Devices | & Topology view | Networkview | Device view || Options
500 [ et i IEH-SE A4 Connections O =]
Wloeice pe ~|catalog
D ~ 71500820008 stton1 571500 T200we..|[Seerch iyt
§ Add new device ] e [Mostoes - ~ G5 device.t GsD device.
b oeices & netuons e » voeront wosioen
= lpic 1 (st e B— g o)
I bevceconuraon O]
3 N e v 2
+ 5 Enemat source flos H
+ G ncugs
» (5 A dun s
» g vatch and orce ables =
% <[ 5 B

|%info [ % piagnostics.

I o e [Cemem o[ Gosss
& Rcams 028 (oveiine

» [ ocalmossis e
2. T — o 7 o [vamings

Tbetails view

name » L PRo0US O
0¥ evee confgurstion B8

4) The following figure shows the added network. Click PN/IE_1, select Assign device
name, and allocate a name to the slave.

c Edic Viw e Onine opions Toos vindow el Totally Integrated Automation
3 soveprojet 3 X9 BGRE o PORTAL

[ Topology view | Networkview [IY Device view || Options

Dovices =
500 5 2 o3 newon) LI comecsors [ S mmas & SfF
e Bl | 2T £

= H

s £

s szsignes

o =
-

TS

]
< 51 [iooe D)

B
Thoperties iinto £[% Disgnostics

(040 show ot meszsge:

& et
8 ool modukes ol Descipion Gow [ e |vamings

~Tbotaisview

ID¥ Device conguration
& orine & ingnosses

52 watchand orce es
15 onine ackurs
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Connect the device correctly, allocate a device interface, and click Update list.

T8 Siemens - Callsersi 1251 ojectivrojects

Poject Ed Vew ien Onine Optons ook Windon el
e =

 snepeiet 2 RYYeEE

[ Devices |
(X

» [ Device progy s
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o
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Search completed. 1012 deices were found
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=

]
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e

o
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Configured PROFINET device:
T —
(o
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7) Seethe following figure.
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10) Switch to online mode.

HEE x )
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Hardware configuration

Double-click the added MD810 device configuration to perform hardware

configuration on the MD810 power supply unit and the attached drive unit. Edit the
configuration in the Device overview pane.
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2) Perform configuration based on the PDO settings of the MD810 power supply
unit and the attached drive unit. You can only set the number of bytes on the PLC
and ensure that the set number is consistent with the number of bytes occupied
by the PDOs of the drive; otherwise, an alarm indicating hardware mismatch is
generated and the drive generates the E16.75 alarm. For example, if the drive TPDO
is configured with a 32-bit PDO and a 16-bit PDO, add 6-byte input to the PLC and
add output of the same number of bytes to RPDO.

Brief description:

In the following figure, Device_1 is the power supply unit configured with a 2-byte input
signal.

Device_2 is the drive unit configured with a 12-byte input signal and an 18-byte output
signal.
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3) Download the configuration to the PLC. After the hardware configuration in step
2 is modified, download the configuration to the PLC again. If only the hardware
configuration is modified, you can download only the hardware configuration.

S e o

B el Totally Integrated Automation
5 O3l smeprject & X %

— Help
X 92 G A 0GB G Goonine & Gootie fp INIE X 1 PORTAL

[ Topoiogy view & Netwe

Options

i

2 [ d [romiom =

v Gatalog

e

o> arepie 5

6l B o

oo ]

S

~ QoSS |

12202018 75037 U

4) Download step 1: Click Load to download the configuration to the PLC. Then, the
PLC stops running.

5) Download step 2: Click Finish after the download is complete. The PLC restarts.
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6 Communication

B Adding the online monitoring list

1) Add the monitoring list and add motoring items based on the variables to be
monitored.
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3) Click Monitor all.

Totally Integrated Automation
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= [into % Disgnostics

The configuration of the drive must be consistent with that of the PLC; otherwise, an
alarm will be generated.

The following table lists common alarms.

Fault Code Fault Description and Solution

E16.71 PROFINET is disconnected. Reconnect the network.

A CANopen slave is disconnected. Identify the disconnected slave, check the

E16.72 wiring, and reconnect to the network.
E16.74 The configured CANopen slave is missing. Check whether the CANopen site
) number is matched and whether the device configuration of the PLC is correct.
The process data configuration of some CANopen slaves is inconsistent with that
E16.75 of the PLC. Check the configuration of the PLC and that of the servo or AC drive

and ensure that the data length is consistent between the PLC and the servo or AC
drive.
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Fault Code

Fault Description and Solution

E16.76

The process data configuration of the power supply unit is inconsistent with that
of the PLC. Check the configuration of the PLC and that of the servo or AC drive
and ensure that the data length is consistent between the PLC and the servo or AC
drive.

E16.77

The PROFINET function of the power supply unit is faulty. Set Fd-10 to 5 and power
on the power supply unit again.

E16.78

The PROFINET function of the power supply unit is faulty. Set Fd-10 to 5 and power
on the power supply unit again.

Al6.13

The master-slave communication is abnormal. Check whether the wiring is
correct, whether the DIP switch of the MD810 power supply unit is set correctly,
and whether the end drive unit is connected to a termination resistor. (You can
rectify the fault temporarily by reducing the baud rate, but you still need to add a
termination resistor.)




7 Troubleshooting

7 Troubleshooting

The 810 series power supply units are used with the MD810, 15810, ES810, and TD810
series drive units. This chapter describes the troubleshooting methods for power
supply units. For details about the troubleshooting methods for drive units, see the
corresponding user guides.

7.1 Safety Information

Safety Information

&

Do not connect the power supply unit while power is on, and keep all breakers in OFF
state. Failure to comply may result in electric shock.

AWarning

&

&

Make sure to ground the power supply unit according to local laws and regulations. Failure
to comply may result in electric shock or a fire.

Do not remove the front cover or touch internal circuits while the power is on. Failure to
comply may result in electric shock.

Do not allow unqualified personnel to perform any maintenance, inspection or part
replacement work. Failure to comply may result in electric shock or a fire.

When installing the power supply unit inside an enclosed cabinet, use a cooling fan or

air conditioner to keep the temperature below 50°C. Failure to comply may result in
overheating or even a fire.

Tighten all screws based on specified tightening torque. Failure to comply may result in
electric shock or afire.

Always confirm the input voltage is within nameplate rating. Failure to comply may result
in electric shock or a fire.

Keep flammable and combustible materials away from the power supply unit.

ACaution

&

&

*

Cover the top of the power supply unit with a temporary cloth or paper during installation
so as to prevent foreign matter such as metal shavings, oil, and water from falling into the
unit.

After installation is completed, remove the temporary cloth or paper. Failure to comply
will reduce ventilation and result in overheating.

Follow proper electrostatic discharge (ESD) procedures when operating the power supply
unit. Failure to comply will damage the unit because of static electricity.
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7.2 Fault Display and Solutions

The power supply unit is designed with the fault level and alarm level for problem
locating purposes. Fault takes precedence over alarm during troubleshooting.

1) Example offaultdisplay:
2) Example of alarm display:

When a fault occurs during running, the power supply unit stops output immediately,

| ]
the faultindicator ™  flashes in red, and the contact of the fault relay acts. The
following table lists the fault types and solutions for specific fault codes. The following
information is for your reference only. Do not repair or modify the power supply unit by

yourself. If the fault cannot be eliminated, contact the agent or Inovance.

Stage Solution Remarks

Check the operating panel for detailed

information of recent three faults, such as View the information using Fo-

After fault type and frequency, current, bus voltage, |14 (1st fault type) to F9-46 (1st
the fault | DI/DO state, accumulative power-on time, fault subcode).

occurs | accumulative running time, IGBT temperature, PSR e T
[F3-19 " [F3-495]

and fault subcode at the occurrence of the
faults.

Before Find and remove the fault cause. Then follow Trogblesh:)ot the fault
the fault h bel he faul according to "7.3 Fault Codes
isreset | the steps below to reset the fault. and Solutions".
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Stage Solution Remarks
~ Power supply
unit
1) Allocate a DI terminal with function 9 "Fault fzg;i
reset (RESET)" by setting any of F4-00 (DI1 ——~—0 DI
function selection) to F4-04 (DI5 function
selection) to 9.
cav
9
2) Pressthe ENTER key on the operating ENTERI
Fault panel. M&‘}JE i’ 3 sr?FT EN?ER‘
resetting Mo A\
method
3) Automatic resetting pon

Disconnect the main circuit power supply. Wait
until the fault code disappears, and connect
the power supply again.

=

Vo]

4) Fault resetting using the host controller
Confirm that F0-02 (RUN command selection)
is set to 2 (Communication control) and write

Host
computer \

7)

"7" (fault reset) to communication address
2000H. ™

RS

(1]

For details, see "6 Communication".

7.3 Fault Codes and Solutions

Troubleshoot the fault according to the following table.

Operating
Fault Name Panel Cause Possible Solution
Display
F12.01 R phase loss occurs on Check the three-phase power.
: input voltage. Check whether the input power cable is
F12.02 S phase loss occurs on broken.
! input voltage. Check that the input terminal is correctly
T phase loss occurs on connected.
Input voltage E12.03 |. Check the hardware voltage detection
input voltage. L
abnormal circuit.
F12.04 The input three-phase Adjust three-phase voltage to normal
' voltage is too high. range.
. Check the three-phase power.
Three-phase input voltage )
E12.05 Unbalance occurs. E::j;_the hardware voltage detection
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Operating
Fault Name Panel Cause Possible Solution
Display
The am.b|ent temperature Lower the ambient temperature.
is too high.
The ventilation is clogged. |Clean the ventilation.
SCR overheat E14.00 |Thefanisdamaged. Replace the cooling fan.

The thermally sensitive
resistor of SCR is damaged.

The SCRis damaged.

Contact the agent or Inovance.

Communication
fault

E16.01

Modbus communication
times out.

Check that the RS-485 communication
cable is correctly connected.

Check that the setting of Fd-04 (Modbus
communication timeout time) and PLC
communication cycle are proper.

El6.11

CANopen communication
times out.

Check that the CAN communication
cable is correctly connected.

Check the setting of Fd-15 [Maximum
value of node reception error count (real-
time)] to Fd-17 (Bus disconnection times
per unit

of time) and confirm interference.

E16.12

The PDO mapping
configured for CANopen
is not consistent with the
actual mapping.

Check the PDO mapping of parameters
in group AF.

E16.13

Data exchange times
out when the drive units
receive data from the
power supply unit.

Check that the power supply unit is
running.

Check whether the network cables of the
power supply unit and drive units are
connected.

Check that the terminal build-out resistor
is correctly connected.

Check Fd-12 (CAN baud rate) and
confirm that the CAN baud rate setting is
consistent.
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Fault Name

Operating
Panel
Display

Cause

Possible Solution

Communication
fault
(continued)

E16.14

Data exchange is abnormal
when the drive units receive
data from the power supply
unit.

Rectify the fault of the power supply unit.

E16.21

The CANlink heartbeat
times out.

Check that the CAN communication cable
is correctly connected.

Check the setting of Fd-15 [Maximum value
of node reception error count (real-time)]
to Fd-17 (Bus disconnection times per unit
of time) and confirm interference.

E16.22

CANlink station numbers
conflict.

Change the value of Fd-13 (CAN station
number) to make CANlink station numbers
different.

E16.31

Profius-DP communication
times out (which is specific
to Profius-DP-to-CANopen
bridge mode).

Check that the Profius-DP communication
cable s correctly connected.

E16.34

ACAN slave is offline during
Profius-DP-to-CANopen
bridge configuration.

Check whether the value of the "The
number of devices" parameter of PLC
is consistent with the actual number of
stations.

Check that the slave station number is
correctly set.

E16.35

Parameters of Profius-
DP-to-CANopen bridge
configuration are incorrectly
set.

Check that the value of the "NO. n"
parameter of PLC is consistent with the
setting of AF-66 (Number of valid RPDOs)
and AF-67 (Number of valid TPDOs)
according to the PLC diagnosis report.

E16.41

Profius-DP communication
times out.

Check that the Profius-DP communication
cable s correctly connected.

E16.42

Parameters of Profius-
DP-to-CANopen bridge
configuration are incorrectly
set.

Check that the value of the "NO. 1"
parameter of PLC is consistent with the
setting of AF-66 (Number of valid RPDOs)
and AF-67 (Number of valid TPDOs) of the
bridge unit.

F16.71 PROFINET communication |Check the Ethernet wiring.
' times out. Increase the PROFINET timeout interval.
Check the wiring.

E16.72

The CANopen slave
communication times out.

Check whether the termination resistor is
configured correctly.

E16.74

The configured CANopen
slave is missing.

Modify the AC drive site number or modify
the PLC configuration to ensure consistent
configuration.

E16.75

CANopen mapping data
does not match.

Check the process data mapping of
parameter configuration. Ensure that the
data length of the PLC configuration is
consistent with the process data length of
the corresponding slave.
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Fault Name

Operating
Panel
Display

Cause

Possible Solution

Communication

E16.76

The process data of the
power supply unit does not
match the configuration.

Check the process data mapping of
parameter configuration. Ensure that the
data length of the PLC configuration is
consistent with the process data length
of the power supply unit.

An internal serial

Check that Fd-10 (Communication
protocol selection) is set to 5. Then, re-

E61.03

braking unit.

fault. E16.77 |communication fault power on the power supply unit, and
(continued) occurs.
contact the agent or Inovance.
Check that Fd-10 (Communication
Aninternal SPI protocol
E16.78 |communication fault selection) is set to 5. Then, re-power on
occurs. the power supply unit, and contact the
agent or Inovance.
Check whether the braking resistor is
E61.01 The braking unit is directly [short circuited.
: connected. Check whether the brake transistor is
directly connected.
Check whether the resistance and power
of the braking resistor are too low.
Overcurrent occurs on the )
E61.02 braking unit Check for interference.
’ Check whether an error occurs during
Braking unit hardware circuit detection.
fault Overload occurs on the Check whether the resistance and power

of the braking resistor are too small.

E61.04

An overheat warning is
detected on the braking
unit.

E61.05

The braking unit
overheats.

Lower the ambient temperature.

Check whether the cooling fan runs
properly.

Clean the ventilation.

Check whether the temperature sensor is
damaged.

7.4 Symptoms and Solutions

No.

Operating Panel
Display

Cause

Possible Solution

There is no display
1 while power-on.

]

The mains voltage is not input
or too low.

Check the power supply.

The switching power supply
on the driver board of the
power supply unit is faulty.

Check the bus voltage.

The control board or operating
panelis faulty.

The rectifier bridge is
damaged.

Contact the agent or Inovance.
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Operating Panel

No. . Cause Possible Solution
Display
Related components on the
- control board are damaged.
"HC" is displayed g -
while power-on. The motor or motor cable is
2 H = short circuited to the ground. Contact the agent or Inovance.
__L The hallis damaged.
The mains voltage is too low.
) Use a megger to measure the
" Wie A Th
E23.00" is displayed shsr:qc(i):s:i(t);;ntzttor:ecai)cl)i |nsd insulation resistance of the motor
3 at power-on. g " | and motor cable.
M -
Th
E E’ ASLC & power supply unitis Contact the agent or Inovance.
damaged.
The display is normal | The cooling fan is damaged or Replace the damaged fan
while power-on. But | |ocked-rotor occurs. P & ’
after running, "HC"
4 is displayed and the
power supply unit | Short circuit exists in wiring of | Eliminate short circuit fault in
stops immediately. | control terminals. control circuit wiring.
L
The setting of carrier fi .
| N SeINg OT Carmierirequency | educe Fo-15 (Carrier frequency).
is too high.
.E14'00 (SCR overheat) The cooling fan is damaged, or | Replace the fan or clean the
5 |15 detected frequently. ventilation is clogged. ventilation.
E u_{ nn -
[N YN Components inside the power
supply unit are damaged Contact the agent or Inovance.
(thermistor or others).
Related parameters are Check and set parameters in
incorrectly set. group F4 again.
. . Re-connect external signal
Dl terminals are External signals are incorrect.
6 . cables.
disabled. - -
Jumper across OP and +24 V Re-confirm the jumper bar across
becomes loose. OP and +24 V.
The control board is faulty. Contact the agent or Inovance.
| Motor parameters are Set motor parameters or perform
The power supply unit | incorrectly set. motor auto-tuning again.
7 detects overcurrent The acceleration/deceleration | Set proper acceleration/
and overvoltage A L
time is improper. deceleration time.
frequently.
Load fluctuates. Contact the agent or Inovance.
The braking torque of Check encoder connection in FVC
the motor is insufficient | The encoder is disconnected, | mode (FO-01=1).
8 | when the motoris or overvoltage stall protection | If the braking resistor is

decelerating or in the
decelerate to stop state.

is enabled.

configured, set F3-23 (Voltage
limit selection) to 0 (Disabled).
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8 Maintenance

The 810 series power supply units are used with the MD810, 15810, ES810, and TD810
series drive units. This chapter describes the maintenance and inspection of power
supply units. For details about the maintenance and inspection of drive units, see the
corresponding user guides.

Safety Information

A Danger

*e 6 o6 oo

Do not connect or disconnect wires while the power is on.

Disconnect all power and wait for at least 10 minutes. Do not touch any terminals before
the capacitors have fully discharged.

Do not modify or disconnect wires, remove optional extension card, or replace the cooling
fan while the power is on.

Make sure to connect the motor-side grounding terminal. Failure to comply may result in
electric shock due to touching motor housing.

Do not allow unqualified personnel to do the repair and maintenance work.

Installation, wiring, commissioning, repair and maintenance, and component replacement
must be performed only by qualified technicians.

AWarning

*
*

Do not run the power supply unit with the front cover removed.

Drawings in the user guide are sometimes shown without covers or protective guards.
Remember to install the covers or protective guards as specified first, and then perform
operations in accordance with instructions.

Tighten all terminal screws based on the specified tightening torque.

Ensure that the input voltage is within the permissible range. Incorrect input voltage of the
main circuit may result in abnormal running.

Keep combustible materials far away from the power supply unit or mount the power
supply unit on incombustible surfaces.

ACaution

® & 40606 o o

Replace the cooling fan in correct ways as specified in this chapter. Ensure correct air outlet
direction of the fan. Incorrect air direction will diminish the cooling effects.

Do not connect or disconnect the motor while the power supply unit is running. Failure to
comply may result in electric shock and damage to the power supply unit.

Use shielded cables for control circuit wiring.

Meanwhile, ground the shield to the grounding terminal reliably.

Do not modify the power supply unit circuitry. Failure to comply will damage the power
supply unit.

Make sure to connect the output terminals of the power supply unit and the input terminals
of the drive units correctly.

Do not operate the power supply unit that has been damaged. This is to prevent further
damage to external equipment.
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8.1 Daily Inspection

Influence of ambient temperature, humidity, dust, and vibration will cause aging of
components in the power supply unit, which may cause potential faults or reduce the
product life. Therefore, routine and periodic maintenance is necessary. More frequent
inspection will be required if the power supply unit is used in harsh environments, such

as:

High ambient temperature

Frequent starting and stopping

Fluctuations in the AC power supply or load

Excessive vibrations or shock loading

Dust, metal dust, salt, sulfuric acid, chlorine atmospheres

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

environment

cabinet and cable
duct are abnormal.

Inspection Inspection Points Solutions Checked
Item
Check running of the cooling fan of
the power supply unit.
Inspe'ct whether the Check whether the ventilation is
cooling fan of the
Fan ower supply unit clogged.
\/F\)/orksabr?grr):qall Check whether the ambient
y temperature is within the permissible
range.
Check for input and output cables
with insulation damaged.
. Inspect whether the Check for vibration of hanging
Installation

bracket.

Check whether ground bars and
terminals become loose or get
corroded.

Input voltage

Inspect whether the
power voltage of the
main and control
circuits is within the
allowed range.

Check that the input voltage is within
the allowed range.

Check whether start of heavy load
exists.

8.2 Periodic Inspection

8.2.1 Periodic Inspection Items

Always keep the power supply unit clean. Clear away dust, especially metal powder, on
the surface of the power supply unit, to prevent dust from entering the unit. Clear oil
dirt from the cooling fan of the power supply unit.
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@ Do not perform inspection while the power is on.
@ Disconnect all power and wait for at least 10 minutes. Do not touch any terminal before
the capacitors have fully discharged.
Inspection Inspection Points Solutions Checked
Item
@ Check whether the cabinet of the
power supply unit is powered off.
@ Useavacuum cleaner to suck up
Inspect for wastes, dirt, waste§ and dust to prevent direct
and dust on the surface touching.
General .. | ® Wipe surface dirt gently with a
of the power supply unit, ) .
) soft cloth immersed in neutral
and capacitor leakage.
detergent.
€ Contact Inovance for electrolytic
capacitor replacement in case of
capacitor leakage.
Inspect power cables
apd conngct|ons for @ Replace cracked cables.
Cables | discoloration. :
S - @ Replace damaged terminals.
Inspect wiring insulation
for aging or wear.
Inspect contactors and
Peripheral | relays for excessive noise
devices | during ope:ranon.. @ Replace abnormal peripheral
suchas | Inspect coils for signs .
: devices.
relay and | of overheating such
contactor |as melted or cracked
insulation.
Inspect whether
o ventilation and heatsink @ Clean ventilation.
Ventilation | are clogged. @ Replace the fan
Check whether the fan is P ’
damaged.
Inspect for control
components in poor @ Clear away foreign matter on
contact. the surface of control cables and
Control . .
circuit Inspect for loose terminal terminals.
screws. @ Replace damaged or corroded
Inspect for control cables control cables.
with cracked insulation.
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8.2.2 Insulation Test on the Main Circuit

Note: Before measuring insulation resistance with megameter (500 VDC megameter
recommended), disconnect the main circuit from the power supply unit. Do not conduct
the dielectric strength test. A high voltage (> 500 V) test is not required because it has
been completed before delivery.

Power Drive unit

supply unit

Megger
[ |- pbcsoov *

Figure 8-1 Testinsulation on the main circuit

The measured insulation resistance must be greater than 5 MQ.

Before the test, remove the VDR screw, as shown in the following position.

Thermally
Safety sensitive
capacitor resistor

jumper screw jumper screw

Figure 8-2 Positions of ground jumpers of the VDR screw and EMC screw
For details, see "Figure 3-1 Assignment and dimensions of terminals in power supply
unit (booksize, unit: mm)" and "Figure 3-2 Assignment and dimensions of terminals in
power supply unit (vertical tower, unit: mm)".

8.3 Replacing Cooling Fans
Cooling fans are wear parts and have a service life not less than 5 years'".

[1] The standard service time indicates the service time when the power supply unit is used in the
following conditions. You can determine when to replace these parts according to the actual
operating time.
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8.3.1 Number of Cooling Fans on the Power Supply Unit

Table 8-13 Size and number of fans on the power supply unit

Ambient temperature: about 40°C on average yearly

Load rate: below 80%

Operating rate: below 24 hours per day

Possible damage causes: Bearing worn and blade aging

Judging criteria: Whether there is crack on the blade; whether there is abnormal
vibration noise upon startup; whether the blade runs abnormally

Removal and installation:

Depress the fan cover hook and pull the fan outward.

After the replacement is completed, check that the air flow direction is upright.

Number of Fans

Model 40x40x28 80x80x25 80x80x3 80x80x3
mm mm mm mm

MD810-20M4T22GXXX 1 - - .
MD810-20M4T45GXXX - 1 - .
MD810-20M4T110GXXX - . 2 .
MD810-20M4T160GXXX (W) - - - 3
MD810-20M4T355GXXX - - - 3
ES810-20M4T56-10 1 . . .
TD810-20M4T22GXXX 1 - -
TD810-20M4T45GXXX - 1 -
TD810-20M4T110GXXX - - 2 _
TD810-20M4T160GXXX(W) - - 3
TD810-20M4T355GXXX - - 3
ES810-20M4T110-10 - 1 - .
ES810-20M4T240-00 - - 2 .
ES810-20M4T358-00 - . - 3
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8.3.2 Removing and Installing Fans
B Removing the fan (80 mm x 80 mm) of a unit with equal height

Removal

1) Depress the fan cover hook and take the | 2) Pull the fan outward and disconnect the
fan cover off the top of the power supply
unit.
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B Installing the fan (80 mm x 80 mm) of a unit with equal height

Installing

1) Install the fan in reverse order of removal. Pay attention to the fan direction.
@ Pluginthe fan power cable to the fan power socket.

&

Mounting pin x 2

3) After the replacement is complete, check that the air flow direction is upright.
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B Removing the fan of a vertical tower unit

Removal
1) Disconnect the six screws and 2) Disconnect the fan power cable connector from
remove the front cover. the power supply unit. Each fan has a power

cable connector.

3) Remove two screws from the fan 4) Loosen four screws from each fan cover and
box and draw the fan box out in the remove the fan.
direction of the arrow.

-203-



8 Maintenance

B |Installing the fan of a vertical tower unit

Installing

Install the fan in reverse order of removal. Pay attention to the fan direction.

@ Align the fan box to the rail and push it into the power supply unit.

@ Connect the fan power cable connectors and fix the two screws. After the replacement is
complete, check that the air flow direction is upright.

|

]

289

SR o
556588 o8]

o
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9 Technical Data and Options

The 810 series power supply units are used with the MD810, 15810, ES810, and TD810
series drive units. This chapter describes the technical specifications and options of
power supply units. For details about the technical specifications and options of drive
units, see the corresponding user guides.

9.1 Technical Data
Table 9-1 Parameter specifications of the power supply unit
Output Current
Power Supply Unit i) Powgr IToreset DC Braking | Carrying | Thermal
Power|Capacity| Current . .
Model Current Unit Capacity |Power (W)
(kW) | (kVA) (A) ) )
380 VAC to 480 VAC (operating range: 323 VAC to 528 VAC); output voltage: 537 VDC to 679
VDC
MD810- (Optional)
20M4T22GXXX 2 4 9 6 Built-in 100 176
MD810- (Optional)
20M4T45GXXX “ 81 112 110 Built-in 200 290
(Optional)
MD810-
110 179 196 240 |External 200 590
20M4T110GXXX MDBUN
(Optional)
MD810-
160 263 292 358 |External 200 880
20M4T160GXXX (W) MDBUN
(Optional)
MD810-
355 565 619 759  |External 200 1525
20M4T355GXXX MDBUN
ES810-20M4T56-10 | 22 | 54 59 56 gﬁ’ltt'_?:al) 100 176
TD810- (Optional)
20M4T22GXXX 2 81 9 %6 Built-in 200 290
TD810- (Optional)
20M4T45GXXX 4 179 112 110 Built-in 200 >90
(Optional)
TD810-
110 263 196 240 |External 200 880
20M4T110GXXX MDBUN
(Optional)
TD810-
160 565 292 358 |External 200 1525
20M4T160GXXX(W) MDBUN
(Optional)
TD810-
355 54 619 759 |External 100 176
20M4T355GXXX MDBUN
ES810-20M4T110-10| 45 | 81 112 | 110 (B(i‘i)ltt'_?:al) 200 290
(Optional)
ES810-20M4T240-00 | 110 179 196 240 |External 200 590
MDBUN
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Output Current
Power Supply Unit iy Powgr InputAC DC Braking | Carrying | Thermal
Power|Capacity| Current . .
Model Current Unit Capacity |Power (W)
(kW) | (kVA) (A)
(A) (A)
(Optional)
ES810-20M4T358-00 | 160 263 292 358 |External 200 880
MDBUN
Table 9-2 Technical specifications of the power supply unit
Item Specifications
Basic Inbut voltage Three-phase 380 V AC to 480 V AC (operating range: 323
parameter P & V AC to 528 VAC)

Support for Modbus-RTU: max. baud rate 115,200, 128
nodes, max. distance 1000 m

Personalized |Communication/ |Support for PROFIBUS-DP (depending on different
function Fieldbus models): 12 Mbps, 32 nodes, max. distance 100 m
Support for CANopen: 1 Mbps, 64 nodes, max. distance
40m

Five general multifunctional input terminals; isolation of
drain source input programmable terminals; operating
voltage 9V to 30 V; inactive voltage less than 5V; input
impedance 3 kQ; compliant with 100 Hz frequency input;

DI/DO

HMI three relay outputs; programmable normally open (NO)
and normally closed (NC) contacts.
Sizgzyng panel Standard configuration: 5-bit LED display and five keys
Overtemperature protection, power phase loss protection, detection of
Protection three-phase input voltage unbalance, overvoltage protection, braking

circuit overcurrent protection, braking resistor short circuit protection, and
detection of braking transistor direct connection

General technical specifications

Mains voltage |Three-phase 380V AC to 480V AC: 323V AC to 528 V AC (-15% to +10%)

MD810 series power supply unit: 22 kW, 45 kW, 110 kW, 160 kW, and 355 kW
Power TD810 series power supply unit: 22 kW, 45 kW, 110 kW, 160 kW, and 355 kW
ES810 series power supply unit: 22 kW, 45 kW, 110 kW, and 160 kW

Mains type TN, TT, and IT star topologies

Input 0t0 500 Hz
frequency
Braking Additional braking module and resistor
IP rating P20
Cooling Forced air cooling
Operating temperature: -10°C to +50°C ; ambient temperature variation <
. 0.5°C /min; derating above 40°C ; derating of rated current by 1.5% with every
Ambient N . ) o
1°C temperature rise; max. operating temperature: 50°C
temperature

Storage temperature: -25°C to +70°C
Transportation temperature: -25°C to +70°C
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Relative humidity variation: 5% to 95%. Standard models are not suitable
. for use in environments with corrosive gases. Select models with corrosion-
Relative . .
Bumidiny resistant coated housing.
Relative humidity for storage: 5% to 95%
Relative humidity for transportation: less than 95% at 40°C
Altitude 1000 m; derating of 1% with every increase of 100 m above 1000 m until 3000

9.2 Installation Dimensions

The 810 series power supply units are classified into the MD810, ES810, and TD810
series that come in four outline structures and two unit types: booksize and vertical
tower units. The booksize unit with equal height and depth provides three design width
options: 100 mm, 200 mm, and 300 mm. The 355 kW power supply unit is a vertical
tower unit measuring 180 mm wide.

Front view

(Y FomN
H|H1H2
oo
- W W

50mm 100mm 200mm 300mm 300mm Water-cooled
Side view

. - - - =]

D D D D D

Figure 9-1 Overall dimensions of the power supply unit

-207 -



-208 -

9 Technical Data and Options

Table 9-3 Overall dimensions of the power supply unit

Bt Mounting Hole Mounting Weight
Power Supply Unit Model Location (mm) Hole Size (kg)
H2 | H w D | WL [ W2 [ HL | (mm) g
MD810-20M4T22GXXX | 400 | 350 | 50 | 305 | - - 384 o7 38
MD810-20M4T45GXXX | 400 | 350 | 100 | 305 | 50 | - |384| @7 8
MD810-20M4T110GXXX | 400 | 350 | 200 | 305 | 150 | - |384| o7 23
MD810-20M4T160GXXX | 400 | 350 | 300 | 305 | 250 | 150 | 384 = o7 38
MD810-20M4T160GXXXW | 426.5 | 350 | 300 | 305 | 250 | 150 | 384 | o7 38
MD810-20M4T355GXXX | 832 | 800 | 180 | 445 | 105 | - | 795 | @12 65
ES810-20M4T56-10 400 | 350 | 50 | 305 | - - 384 o7 38
TD810-20M4T22GXXX | 400 | 350 | 50 | 305 | - - 384 o7 38
TD810-20M4T45GXXX | 400 | 350 | 100 | 305 | 50 | - |384| o7 8
TD810-20M4T110GXXX | 400 | 350 | 200 | 305 | 150 | - |384| o7 23
TD810-20M4T160GXXX | 400 | 350 | 300 | 305 | 250 | 150 | 384 | o7 38
TD810-20M4T160GXXXW | 426.5 | 350 | 300 | 305 | 250 | 150 | 384 | 7 38
TD810-20M4T355GXXX | 832 | 800 | 180 | 445 | 105 | - | 795 | @12 65
ES810-20M4T110-10 | 400 | 350 | 100 | 305 | 50 | - |384 | o7 8
ES810-20M4T240-00 | 400 | 350 | 200 | 305 | 150 | - |384 | o7 23
ES810-20M4T358-00 | 400 | 350 | 300 | 305 | 250 | 150 | 384 | &7 38
9.3 Options
Applicable Power
Name Supply Unit Model Model Code
Co-bus external power |, MD810-CON1 01040014
Co-bus external|terminal of 100 A
power terminal |co_phys external power |45KkW, 110 kW, and
terminal of 200 A 160 kw MD810-CON2 01040015
50 mm wide embedded |, |\, MD810-AZJ50M-W1 01040039
mounting bracket
Embedded i?gur:;"n‘gf;fgfedded 45 kw MD810-AZJ50M-W2 01040040
mounting 1 m wide embedded
bracket mm wiee EmPeaded 110 kw MD810-AZJ20M-W3 01040042
mounting bracket
300 mm wide embedded , ¢ .\ MD810-AZJ20M-W4 01040043
mounting bracket
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Applicable Power

Name Supply Unit Model Model Code
50 mm wide heat 22 kKW MD810-DLB-W1 01040044
insulation baffle
100 mm wide heat 45 KW MD810-DLB-W2 01040045
Heat insulation |insulation baffle
baffle 200 mm wide heat 110 KW MD810-DLB-W3 01040046
insulation baffle
300 mm wide heat 160 kW MD810-DLB-W4 01040047
insulation baffle
50 mm wide shielding |, |, MD810-PBJ50M-W1 01040048
bracket
Shielding 100 mm wide shielding |5 MD810-PBJSOM-W2 01040049
bracket bracket
200 mm wide shielding |, MD810-PBJ50M-W3 01040050
bracket
External LCD  |SOP-20-externalLCD |y, 10 serjes SOP-20-MD 01040028
operating panel|operating panel
External
operating panel|3 m network cable Whole series C45590-GNCN-C25003  |01040020
network cable
240 mm network cable |50 mm wide model |C45590-GNCN-C2500024 [01040038
250 mm network cable {100 mm wide model |C45590-GNCN-C2500025 {01040018
Network cable |350 mm network cable |200 mm wide model |C45590-GNCN-C2500035 [01040019
430 mm network cable |300 mm wide model |C45590-GNCN-C2500043 |{01040021
800mm network cable {180 mm wide model |C45590-GNCN-C2500080 {01040016

9.3.1 Co-bus External Power Terminal

B The co-bus external power terminal of 100 A is applicable to 22 kW power supply
units (which correspond to 50 mm width).

B The co-bus external power terminal of 200 A is applicable to 45 kW, 110 kW, and
160 kW power supply units (which correspond to 100 mm, 200 mm, and 300 mm
width).

Co-bus external power terminal of 100 A Co-bus external power terminal of 200 A
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Figure 9-2 Physical appearance of the co-bus external power terminal

Table 9-4 Recommended cable diameter for the co-bus external power terminal

Terminal Model Cable Diameter
Co-bus external power terminal of 100 A 10 AWG to 1 AWG
Co-bus external power terminal of 200 A 6 AWG to 250 kemil

9.3.2 Embedded Mounting Bracket and Backplate Tapping Dimensions

The embedded mounting bracket is only applicable to single rack installation. When
installing a booksize power supply unit, select an embedded mounting bracket based
on the unit's width. The embedded mounting bracket is not required for installing
vertical tower units.

| 300 | 200 | 100 | 100 |50/50|50/50
I |

58 5 5|6 5[0 66 6[5[B[8]®
== ==

Hole

Figure 9-3 Physical appearance of the embedded mounting bracket and backplate tapping
dimensions (unit: mm)

9.3.3 Heat Insulation Baffle

The heat insulation baffle is applicable to dual rack installation. When installing a
booksize power supply unit, select a heat insulation baffle based on the unit's width.
The heat insulation baffle is not required for installing vertical tower units.
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300 200
150 150 50
I — -
[ 0 o) 0 [ [
o . 5 .

Figure 9-4 Overall dimensions of the heat insulation baffle (unit: mm)

9.3.4 Shielded Bracket

Itis recommended that a shielding layer fixed by a shielding bracket be used for input
cables of a booksize power supply unit.

a7

O O
0®0d0

Figure 9-5 Overall dimensions of the shielded bracket (unit: mm)
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9.3.5 External LCD Operating Panel

72 26.4

§0P-20

Figure 9-6 Overall dimensions of the external LCD operating panel

9.4 Selection of Braking Components
9.4.1 Selection of Resistance of the Braking Resistor

During braking, almost all regenerative energy of the motor is consumed by the braking
resistor. The resistance of the braking resistor is calculated by the following formula:

U X U/R=Pb

U indicates the braking voltage at system stable braking. U varies depending on
different systems. For the 810 series power supply units, usually select the 760 V braking
voltage, which can be adjusted by setting F1-02 (Braking unit applied voltage).

Pb indicates the braking power.

9.4.2 Selection of Power of the Braking Resistor

In theory, power of the braking resistor is the same as the braking power. However, in
consideration of derating K, power of braking resistor is calculated using the following
formula:

KX Pr=Pb XD
Kis set to 50% or an approximate value.
Prindicates the power of the braking resistor.

D indicates the braking frequency (percentage of regenerative process to whole
deceleration).

The following two formulas can be obtained:
KX Pr=PbXD=U X U/RXD
Pr=(U X U X D)/(R X K)
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The braking resistor power is calculated accordingly.

Kis the derating coefficient of braking resistor. Low K value ensures that the braking
resistor does not get overheated. The K value can be increased appropriately on the
condition of good dissipation and must not exceed 50%. Failure to comply may result in
a fire due to overheating of braking resistor.

Braking frequency (D) is determined by application. Typical values of braking frequency
in different applications are listed in Table 9-6.

Table 9-5 Typical values of braking frequency in different applications

- Winding and . Occasional General
Application Elevator O Centrifuge . -
unwinding braking load application
Brakin 20% to 50% to
& ° 20% to 30% ° 5% 10%
Frequency 30% 60%
9.4.3 Selection Guidance
125% Braking Torque .
. Braking Unit ’ 2 Min.
| Applicable (10% ED; Max. 10s) .
Power Supply Unit o ; " Braking
otor i emarks
Model Braking Number Resistance
(kw) Model Quantity Resistor of Braking @)
Specifications | Resistors
MD810-20M4T22GXXX 22 Built-in - 4Kkw,320 1 24
MD810-20M4T45GXXX 45 Built-in - 9kw, 13Q 1 12.8
Input voltage
-60- : 3%
MD310- 110 MDBUN-60-T 2 11kW, 9.4 Q 2 <asovac | ¥3%2
20MATLI0GIXX 110 |MDBUN-60-5T| 2 11kW,10.50 2 Input voltage | ) o
> 440V AC
Input voltage
-90- . 2%
MD810- 160 MDBUN-90-T 2 16 kW, 6.3Q 2 <440V AC 6.2 X2
20MATI60GKIX (W) 160  |MDBUN-90-5T| 2 | 16kW,720Q o |Imputvoliage| 44y
> 440V AC
Input voltage
MDBU-200-B 23 kW, 3.80 2.5 X
MD810- 355 U-200 3 3kw, 3.8 3 <440V AC 5X3
20M4T355GXXX Input voltage
-200- X
355 MDBU-200-C 3 23 kW, 4.9Q 3 sasovac | 30%3
TD810-20M4T22GXXX 2 Built-in - 4KW,320 1 24
TD810-20M4T45GXXX 45 Built-in . 9kw, 130 1 12.8
110 MDBUN-60-T 2 11KW,9.40 2 'nf:;g%lfcge 9.3x2
TD810-20M4T110GXXX ln‘put voltage
-60- . 5X
110 MDBUN-60-5T 2 11kw, 10.50 2 sadovac | 105%2
Input voltage
TD810- 160 MDBUN-90-T 2 16 kW, 6.30 2 <240V AC 6.2X2
20M4T160GXXX(W) . Input voltage «
160 MDBUN-90-5T 2 16 kW, 7.20 2 sasovac | TOX2
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. . 125% Braking Torque .
. Braking Unit Min.
.| Applicable (10% ED; Max. 10s) .
Power Supply Unit - . y Braking
otor H emarks
Model Braking Number Resistance
(kw) Model Quantity|  Resistor | of Braking o
Specifications | Resistors
355 MDBU-200-B 3 23KkW,3.80 3 'nf:;;(\’/lfcge 25%3
TD810-20M4T355GXXX ol
355 MDBU-200-C 3 23KW,4.90 3 5240 y ACg 3.0%3
ES810-20M4T56-10 22 Built-in - 4kW,320 1 24
ES810-20M4T110-10 45 Built-in - 9KW,13Q 1 12.8
110 | MDBUN-60T | 2 11kW,9.40 2 '”f;’;(‘)'c\’/lfcge 932
ES810-20M4T240-00 ol
110  |MDBUN-60-5T| 2 | 11kw,10.50Q 2 f44OVACg 10.5 X 2
160 | MDBUN-9O-T | 2 16 kW, 630 2 'nfjigc\’/lffe 6.2 X2
ES810-20M4T358-00 e
160  |MDBUN-90-5T| 2 16 kW, 7.2Q 2 >p44OVACg 7.0 X2

9.4.4 Overall Dimensions and Installation Dimensions of Braking Unit

Figures 9-7 and 9-8 show the overall dimensions and installation dimensions of the
MDBUN series braking unit (unit: mm).

60 o5 ‘ 165
L «——>
A A —
236 247 224
\ A —

Figure 9-7 Overall dimensions of the MDBUN series braking unit
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Hot air
7
100
I
50
| &
100 Installeéj
upwar
veFr)tically /
7)) \\7;
Cold air
Figure 9-8 Installation dimensions of the MDBUN series braking unit
187
R 192
2-
120 6 4—7
W = 7y Y
i
(o))
430 PR ER 415 430 390
y
4 2 o o 5y y Y
6 120

Figure 9-9 Overall dimensions of the MDBU series braking unit (unit: mm)

O
/Q @ For details about how to install and use MDBUN, see the 19010533

MDBUN Series Braking Unit User Guide.
NOTE
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9.4.5 Overall Dimensions of Energy Feedback Unit
The active front end (AFE) is an optional unit used to feed the energy generated by the
motor during braking back to the mains, which removes the use of the braking unit and
braking resistor and reduces heat emission. Inovance AFE features energy efficiency,
low noise, low harmonic, and high power factor.

W

A @ D
-~
p @ @

H| B

OO
OO
OO
A(;ammm QOO
ﬂl (]

Figure 9-10 Overall dimensions of the MD051 series AFE (unit: mm)

Table 9-6 Overall dimensions of the MD051 series AFE

Dimensions (mm) Locationmm) | oumig | weight

H w D A B (mm) (ke)
MDO51T5.5G 305 190 163 130 290 7.0 7.2
MDO51T7.5G 305 190 163 130 290 7.0 7.2
MDO051T11G 305 190 163 130 290 7.0 7.2
MDO051T15G 425 215 174 160 410 7.0 13.2
MDO051T18.5G 425 215 174 160 410 7.0 13.2
MD051T22G 490 260 200 160 475 7.0 19.6
MDO051T30G 490 260 200 160 475 7.0 21.3
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S 1 S N w—
A
w

L

H1

Figure 9-11 Overall dimensions of the MDO050 series AFE (unit: mm)

Table 9-7 Overall dimensions of the MD050 series AFE

. . Mounting Hole | Mounting )
Model D E S Location (mm) | Hole Size W(i'g)ht
H H1 w D A B (mm) g
MD050-T37G
MDO050-T45G 549 600 385 265 260 580 10 32
MD050-T55G
MDOS0-T75G 660 | 700 473 307 | 343 | 6718 10 47
MD050-T90G
MDO050-T110G
MDO050-T132G 880 | 930 579 380 | 449 | 903 10 90
MDO050-T160G
MDO050-T200G
MD050-T220G
MDO050.T2500 983 | 1060 | 650 377 | 420 | 1030 12 130
MD050-T280G
MD050-T315G
MDO50-T355G | 1703 | 1358 | 800 400 | 520 | 1300 14 200
MDO050-T400G
MDO050-T450G

o
Q 4 MDO050 and MD051 cannot be used with the power supply unit.

NOTE
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9.5 Selection of Electrical Peripherals
9.5.1 MCCB and Contactor

Fuse
s Power Bussmann
SpeC|f|ca2t|ons Supply (Pass UL Contactor| MCCB
Power Supply Unit (mm?) Unit | o | Certification)
LIt T::'Arlrizltr;]al Rated Rated | Rated
Input |Ground T Current| Model Current |Current
(A) (A) (A)

Three-phase 380 to 480V, 50/60 Hz

MD810-20M4T22GXXX | 3x 10 10 14 M6 100 | FWH-100B 65 80
MD810-20M4T45GXXX | 3x 25 16 18 M6 150 |FWH-150B 95 160
MD810-20M4T110GXXX| 3x95 70 28 M10 325 | FWH-325A 205 400
?/\I/\%810—20M4T1606XXX 3x185| 95 38 M12 500 | FWH-500A 300 400
2x(3x FWH-
MD810-20M4T355GXXX 185) 185 / M16 1000 1000A 620 800
TD810-20M4T22GXXX | 3x10 10 14 M6 100 |FWH-100B 65 80
TD810-20M4T45GXXX | 3x25 16 18 M6 150 | FWH-150B 95 160
TD810-20M4T110GXXX | 3x 95 70 28 M10 325 | FWH-325A 205 400
TD810-
20MAT160GXXX(W) 3x185 95 38 M12 500 | FWH-500A 300 400
2x(3x FWH-
TD810-20M4T355GXXX 185) 185 / M16 | 1000 1000A 620 800
ES810-20M4T56-10 3x10 10 14 M6 100 | FWH-100B 65 80
ES810-20M4T110-10 3x25 16 18 M6 150 | FWH-150B 95 160
ES810-20M4T240-00 3x95 70 28 M10 325 | FWH-325A 205 400
ES810-20M4T358-00 |3x185| 95 38 M12 500 | FWH-500A 300 400
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9.5.2 Lugs

GTNR series

w

TNR se

—

ries

TNS series

Figure 9-12 Lugs manufactured by Suzhou Yuanli Metal Enterprise Co., Ltd.

A
D
v
Figure 9-13 Dimensions of TNR series lug
Table 9-8 Models and dimensions of TNR series lug
Cable Range impi
Model & : D a1 E F B | L Current | Crimping
AWG/MCM | mm (A) Tool
TNRO.75-4 | 22-16 0.25-1.0 | 2.8 | 1.3 | 45|66 | 80|43 |150| 10 RYO-8
TNR1.25-4 | 22-16 |0.25-1.65| 3.4 | 1.7 | 45|73 | 8 |53 |158| 19 AK-IM
R
H K
e n\/ ,,,,,,,,,,,,,,,,, =
pommee /\ S !
/ 1 \3 I
- B | -4 |dl | D
Ff } } i \ % P v
[ L A -
L

Figure 9-14 Dimensions of GTNR series lug

=219 =



-220-

9 Technical Data and Options

Table 9-9 Models and dimensions of GTNR series lug (unit: mm)

Model D d1 E H| kK| B | d]| F L | g |0
Tool
GTNRLSS | 40 | 22 | 50 | 50 | 20| 80 | 53 | 10 | 160 |
GTNR2.5-4 5.0 43 18.0
8.0 1.0
GTNR255 | 45 | 29 | 7.0 2.0 53
6.0 20.0
GTNR2.5-6 102 | 64 | 08
GTNR4-5 53
52 | 36 | 7.0 | 60 | 20 | 10.0 10 | 200 RYO-8
GTNR4-6 6.4 YYT-8
GTNR6-5 6.0 53 23.0 RYO-14
10.0 12
GTNR6-6 60 | 42 | 90 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 | 120 | 80 | 40 | 124 13 | 310
GTNR16-8 8.4
GTNR25-6 8.0 140 | 64 | 20 | 320
GTNR25-8 95 | 75 | 120 | 90 | 45| 155 | 84 | 16 | 340 CT-38
GTNR25-10 10.5 175 | 105 | 1.4 | 37.0 CT-100
GTNR35-6 6.4
9.0 15.5 28 | 380 | 10
GTNR35-8 | 114 | 86 | 15.0 5.0 8.4
GTNR35-10 10.5 175 | 105 | 25 | 405
GTNR50-8 8.4
126 | 96 | 160 | 11.0 | 6.0 | 180 28 | 435
GTNR50-10 10.5
GTNR70-8 8.4
GTNR70-10 | 150 | 12.0 | 180 | 13.0 | 7.0 | 210 | 105 | 2.8 | 500 CT-100
GTNR70-12 13.0 14
GTNR95-10 10.5
= 174 135 | 200 | 13.0 | 9.0 | 25.0 39 | 550
GTNR95-12 13.0
GTNR120-12 14.0 13.0 60.0
198 | 150 | 220 10.0 | 28.0 47 16
GTNR120-16 16.0 17.0 64.0
GTNR150-12 13.0
212 | 165 | 26.0 | 16.0 | 11.0| 30.0 47 | 69.0
GTNR150-16 17.0 RYC-150
GTNR185-16 | 23.5 | 185 | 320 | 170 | 120 340 | 170 | 50 | 780 | 24
GTNR240-16 17.0
265 | 215 | 380 | 20.0 | 14.0 | 38.0 55 | 92.0
GTNR240-20 21.0
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Figure 9-15 Dimensions of TNS series lug
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Table 9-10 Models and dimensions of TNS series lug (unit: mm)

Model D | di E H K | B | d | F L r | Crimping
Tool
TNSLSS. | 40 | 22 | 50 | 50 | 20 | 80 | 53 | 10 | 160 |
TNS2.5-4 5.0 43 18.0
8.0 1.0
TNS2.55 | 45 | 29 | 7.0 2.0 53
6.0 20.0
TNS2.5-6 102 | 64 | 08
TNS4-5 53
520 | 36 | 70 | 6.0 | 20 | 10.0 10 | 200 RYO-8
TNS4-6 6.4 YYT-8
TNS6-5 6.0 5.3 23.0 RYO-14
10.0 12
TNS6-6 60 | 42 | 90 3.0 6.4 7
75 26.0
TNS6-8 120 | 84 | 10
TNS10-6 6.4 265
70 | 50 | 90 | 80 | 35 | 124 13
TNS10-8 8.4 275
TNS16-6 6.4
78 | 58 | 120 | 80 | 40 | 124 13 | 310
TNS16-8 8.4
TNS25-6 8.0 140 | 64 | 20 | 320
TNS25-8 95 | 75 | 120 | 90 | 45 | 155 | 84 | 1.6 | 340 CT-38
TNS25-10 10.5 175 | 105 | 1.4 | 37.0 CT-100
TNS35-6 6.4
9.0 15.5 28 | 380 | 10
TNS358 | 114 | 86 | 15.0 5.0 8.4
TNS35-10 10.5 175 | 105 | 25 | 405
TNS50-8 8.4
126 | 96 | 160 | 11.0 | 6.0 | 180 28 | 435
TNS50-10 10.5
TNS70-8 8.4
TNS70-10 | 15.0 | 12.0 | 180 | 13.0 | 7.0 | 21.0 | 105 | 2.8 | 50.0 CT-100
TNS70-12 13.0 14
TNS95-10 10.5
174 | 135 | 200 | 13.0 | 9.0 | 25.0 39 | 550
TNS95-12 13.0
TNS120-12 14.0 13.0 60.0
19.8 | 150 | 220 10.0 | 28.0 47 16
TNS120-16 16.0 17.0 64.0
TNS150-12 13.0
212 | 165 | 260 | 16.0 | 11.0 | 30.0 47 | 69.0
TNS150-16 17.0 RYC-150
TNS185-16 | 235 | 185 | 32.0 | 17.0 | 12.0 | 340 | 17.0 | 50 | 780 | 24
TNS240-16 17.0
265 | 215 | 380 | 20.0 | 14.0 | 380 55 | 92.0
TNS240-20 21.0
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9.5.3 AC Input Reactor
An AC input reactor is connected to suppress harmonic current on the input side. Install
an AC reactor when the application has higher requirements on harmonic suppression.
For models above 200G, ensure that the cabinet has sufficient space for installing the
reactor. Table 9-12 lists the recommended AC reactor manufacturers and models.

Table 9-11 Recommended AC reactor manufacturers and models

Power Supply Unit Model AC Input Reactor Model (Inovance)

MD810-20M4T22GXXX MD-ACL-60-0.24-4T-2%

MD810-20M4T45GXXX MD-ACL-120-0.12-4T-2%

MD810-20M4T110GXXX MD-ACL-250-0.056-4T-2%

MD810-20M4T160GXXX (W) MD-ACL-330-0.042-4T-2%

MD810-20M4T355GXXX MD-ACL-800-0.017-4T-2%

TD810-20M4T22GXXX MD-ACL-60-0.24-4T-2%

TD810-20M4T45GXXX MD-ACL-120-0.12-4T-2%

TD810-20M4T110GXXX MD-ACL-250-0.056-4T-2%

TD810-20M4T160GXXX(W) MD-ACL-330-0.042-4T-2%

TD810-20M4T355GXXX MD-ACL-800-0.017-4T-2%

ES810-20M4T56-10 MD-ACL-60-0.24-4T-2%

ES810-20M4T110-10 MD-ACL-120-0.12-4T-2%

ES810-20M4T240-00 MD-ACL-250-0.056-4T-2%

MD-ACL-330-0.042-4T-2%

ES810-20M4T358-00

B Model description:

MD-ACL-50-0.28-4T-2%
Inovance AC input reactor }—

‘ Rated current: 50 A

Percentage of voltage
reduction: 2%

Rated voltage: 380 V ‘

Inductance: 0.28 mH
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B Overall dimensions of the AC input reactor:

B Dimensions of the AC input reactor of 60 A

! =

Figure 9-16 Dimensions of the AC input reactor of 60 A

Table 9-12 Dimensions of the AC input reactor of 60 A (unit: mm)

Rated

Current (A) Al B C D E F G H | d K L

60 64 [ 160 | 195 | 80£10 | 75£5 | 35+5 | 135 |120£1| 92+2 | $8.5*20 | 72£2 | $6.4

B Dimensions of the AC input reactor of 120 A

A D
| | |
o] [o] o] {}
T 5T —
o | | | E
L b Lo || 5 (11 F

Figure 9-17 Dimensions of the AC input reactor of 120 A
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Table 9-13 Dimensions of the AC input reactor of 120 A (unit: mm)

Rated
T ) A B C D B F G H | J K| L |M
120 195|188+1 (160 | 78%10 | 79+5|40+5|135|120*1

®8.5"20 | 922 | 20 | 9 |10

B Dimensions of the AC input reactor of 250A/330A
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Figure 9-18 Dimensions of the AC input reactor of 250A/330A

Table 9-14 Dimensions of the AC input reactor of 250A/330A (unit: mm)

Rated

Current (A) A B C D E F G H | J K| Ll M
250 250| 8115|260 102£10/ 160£5| 50£5| 175| 182*1| ®11*18| 96£2 | d11| 13| 25
330 290| 95+5| 275/ 107£10/ 160£5| 60£5| 180| 214*1| ®11*18| 100+2| ®12| 15| 30
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B Dimensions of the AC input reactor of 800A
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Figure 9-19 Dimensions of the AC input reactor of 800A

Table 9-15 Dimensions of the AC input reactor of 800A (unit: mm)

Rated

T A B C D E F |G H I J K LM

800 385(123£5 |390 [142£10 [238£5 [70+5 250 [260%2 [®12*20 175+1 |®12 |22 |50 23

9.5.4 External EMC Filter
B Standard EMC filter

The standard EMC filter meets the EN 61800-3 C2 emission requirement of CE
certification. Connect the filter to ground reliably and ensure that the length of the
cable connecting the power supply unit and filter is less than 30 cm.

@ The length of the cable connecting the power supply unit and filter must
be less than 30 cm. The filter and power supply unit must be connected
to the same ground reference plane, and the filter must be reliably
connected to the ground. Failure to comply will diminish the filter effect.

@ The power supply unit with built-in standard filter satisfies the European
EMC directive 2014/30/EU and the standard EN 61800-3 Category C3. The
power supply unit is applied to the second environment.

NOTE
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B Physical Appearance

-

Schaffner FN3258 series filter

Qg;)

_—
&/

Schaffner FN3359 series filter

Changzhou Jianli series filter

Figure 9-20 Physical appearance of standard EMC filter
B Selection Guidance

Schaffner and Jianli filters are recommended. See Table 9-16.

Table 9-16 Recommended EMC filter manufacturers and models

Power Supply Unit Model Input AC Filter Model (Schaffner) I?Eﬁzﬁgziiétjz?gzﬁfl
MD810-20M4T22GXXX FN 3258-75-34 DL-65EBK5
MD810-20M4T45GXXX FN 3258-100-35 DL-100EBK5

MD810-20M4T110GXXX FN 3359-250-28 DL-250EBK5
MD810-20M4T160GXXX (W) FN 3359-320-99 DL-400EBK3
MD810-20M4T355GXXX FN 3359-800-99 DL-700EBK3
TD810-20M4T22GXXX FN 3258-75-34 DL-65EBK5
TD810-20M4T45GXXX FN 3258-100-35 DL-100EBKS
TD810-20M4T110GXXX FN 3359-250-28 DL-250EBKS
TD810-20M4T160GXXX(W) FN 3270H-320-99 DL-400EBK3
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Input AC Filter Model

Power Supply Unit Model Input AC Filter Model (Schaffner) {Changzhou Jianli)
TD810-20M4T355GXXX FN 3270H-800-99 DL-700EBK3
ES810-20M4T56-10 FN 3258-75-34 DL-65EBK5
ES810-20M4T110-10 FN 3258-100-35 DL-100EBK5
ES810-20M4T240-00 FN 3359-250-28 DL-250EBK5
ES810-20M4T358-00 FN 3270H-320-99 DL-400EBK3

Mounting Dimensions

Dimensions of Schaffner FN 3258 series filter of 50 to 180 A

D ‘|=\

] o
J e e ©
H¢ o) o) o) T‘I
: i

E

<
€

Figure 9-21 Dimensions of Schaffner FN 3258 series filter of 50 to 180 A (unit: mm)

Table 9-17 Dimensions of Schaffner FN 3258 series filter of 50 to 180 A (unit: mm)

Cu?;tsf( m| A B Cc oD E | F| G |H| 1| J|K L
7 190 | 40 | 70 | 160 | 180 | 20 | 45 | 1 | 22 | M5 | 20 | 295
16 250 | 45 | 70 | 220 | 235 | 25 | 54 | 1 | 22 | M5 | 225 | 295
30 270 | 50 | 85 | 240 | 255 | 30 | 54 | 1 | 25 | M5 | 25 | 395
42 310 | 50 | 8 | 280 | 295 | 30 | 54 | 1 | 25 | M6 | 25 | 375
55 250 | 85 | 90 | 220 | 235 | 60 | 54 | 1 | 39 | M6 | 425 | 265
75 270 | 80 | 135 | 240 | 255 | 60 | 65 | 15| 39 | M6 | 40 | 705
100 | 270 | 90 | 150 | 240 | 255 | 65 | 65 | 15| 45 | M10 | 45 | 64
130 | 270 | 90 | 150 | 240 | 255 | 65 | 65 | 15| 45 | M10 | 45 | 64
180 | 380 | 120 | 170 | 350 | 365 | 102 | 65 | 15| 51 | M10 | 60 | 47
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B Dimensions of Schaffner FN 3359 series filter of 150 to 2500 A
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Figure 9-22 Dimensions of Schaffner FN 3359 series filter of 150 to 2500 A (unit: mm)
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Figure 9-23 Dimensions of the copper bar(unit: mm)

Table 9-18 Dimensions of Schaffner FN 3359 series filter of 150 to 2500 A (unit: mm)

Mark | 150A | 180A | 250A | 320A | 400A | 600A | 800A | 1000A | 1600A | 2500A
A 300 | 300 | 300 300 300 | 300 | 350 | 350 400 600
B 210 | 210 | 230 260 260 | 260 | 280 | 280 300 370
C 120 | 120 | 125 115 115 | 135 | 170 | 170 160 200
D 160 | 160 | 180 210 210 | 210 | 230 | 230 250 300
E 120 | 120 | 120 120 120 | 120 | 145 | 145 170 250
F 185 | 185 | 205 235 235 | 235 | 255 | 255 275 330
G 012 | ¢12 | 912 | 12 o122 | 912 | 012 | ¢12 | o¢12 $l4
H 2 2 2 2 2 2 3 3 3 3
| 33 33 33 43 43 43 | 53 53 93 98
J MIO | M10 | M10 | M12 | M12 | M12 | M12 | M12 | WMI12 M16
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Mark 150A 180A | 250A 320A 400A | 600A | 800A | 1000A | 1600A 2500A
K 55 55 62.5 20 20 20 25 25 25 25
L 30 30 35 20 20 20 25 25 25 25
M 420 420 420 440 440 440 510 510 - -
N 171 171 191 221 221 221 241 241 - -
(0] 127 127 132 122 122 142 177 177 - -
S - - - - - - - 26 35
T - - - - - - - 26 35
U 50 50 55 60 60 60 60 60 60 100
\ - - 25 25 25 40 40 60 70
W - - 6 6 8 8 8 10 15
X - - 15 15 15 20 20 17 20
Y - - 40 40 40 50 50 90 95
z - - 105 | ¢10.5 | $10.5| ¢l4 | ¢la ol4 ol4
B Dimensions of Jianli series filter of 50 to 200 A
B C
B
] b K
L gt
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Figure 9-24 Dimensions of Jianli series filter of 50 to 200 A (unit: mm)
Table 9-19 Dimensions of Jianli series filter of 50 to 200 A (unit: mm)
Model A B C D B F G| H | J K M N P L
DL-25EBK5
DL-35EBKS
X
DL.S0EBKS 24312241265 |58 | 70 | 102 25|92 | M6 |58 | M4 | 74| 49 | M6 | 6.4 X 9.4
DL-65EBK5
DL-80EBK5
DL-100EBK5
DL-130EBK5 354|323 | 388 | 66 | 155|188 |30 | 92 | M8 |62 | M4 | 8 | 56 | M8 | 6.4 X 9.4
DL-160EBK5
DL-200EBKS
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B Dimensions of Jianli series filter of 250 to 800 A
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Figure 9-25 Dimensions of Jianli series filter of 250 to 800 A (unit: mm)
B Dimensions of Jianli series filter of 1000 A
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Figure 9-26 Dimensions of Jianli series filter of 1000 A (unit: mm)
B Simple EMC input filter
Asimple EMC input filter is installed to prevent the surrounding interference and
prevent the interference from the power supply unit during running.

Connect the simple EMC filter to ground reliably and ensure that the length of the
cable connecting the power supply unit and the filter is less than 30 cm.
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Table 9-20 Recommended models of simple EMC input filters

Power Supply Unit Model Simple EMC AC Input Filter Model
MD810-20M4T22GXXX DL65EB1/10
MD810-20M4T45GXXX DL-120EB1/10

MD810-20M4T110GXXX /
MD810-20M4T160GXXX (W) /
MD810-20M4T355GXXX /
TD810-20M4T22GXXX DL65EB1/10
TD810-20M4T45GXXX DL-120EB1/10
TD810-20M4T110GXXX /
TD810-20M4T160GXXX(W) /
TD810-20M4T355GXXX /
ES810-20M4T56-10 DL65EB1/10
ES810-20M4T110-10 DL-120EB1/10
ES810-20M4T240-00 /
ES810-20M4T358-00 /

65%02
L ‘

45102 7~ <\ x
r N

a4 8 |

100%2

5B

&— &

13.75*+1

Mounting width:1151+0.5
Width:130+2

Mounting length:8010.2

1202

Length: 1573

N

35*1
Height: 502

Figure 9-27 Mounting dimensions of the simple EMC filter (unit: mm)
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Table 9-21 Overall dimensions and mounting dimensions of the simple EMC filter

Overall Dimensions

Mounting Dimensions

Filter Model (Length x Width x Height, in (Mounting Length x Mounting Width,
mm) in 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
DL-120EB1/10 334 X 185 X 90 304 X 155
DL-180EB1/10 388 X 220 X 100 354 X 190
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Appendix A Standards Compliance

A.1 CE Certification

C€

Figure A-28 CE Mark
CE mark indicates compliance with European safety and environmental
regulations. It is required for engaging in business and commerce in Europe.
European standards include the Machinery Directive for machine manufacturers,
the Low Voltage Directive for electronics manufacturers, and EMC guidelines for
controlling noise.

This power supply unit is marked with CE mark based on the following EMC
guidelines and the Low Voltage Directive.

B 2014/35/EU: Low Voltage Directive

B 2014/30/EU: Electromagnetic compatibility

Machines and devices used in combination with this power supply unit must also
be CE certified and marked.

The integrator who integrates the power supply unit with the CE mark into other
devices has the responsibility of ensuring compliance with CE standards and
verifying that conditions meet European standards.

A.1.1 CE Low Voltage Directive Compliance

This power supply unit has been tested according to IEC 61800-5-1: 2007, and it
complies with the Low Voltage Directive completely.

To enable machines and devices integrating this power supply unit to comply with the
Low Voltage Directive, be sure to meet the following conditions:

B Mounting Location

Mount the power supply unit in places with pollution not higher than severity 2 and
overvoltage category 3 in accordance with IEC60664.

B Installing Fuse on the Input Side

To prevent accidents caused by short circuit, install a fuse on the input side. The fuse
must comply with the UL standard. Select the fuse according to Table A-1.

For details about the input and output current of the power supply unit, see "9 Technical
Data and Options"
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Table A-22 Options of the external fuse for the power supply unit

Power Supply UnitModel FWH Series Fugz;r;;zmg:gsrécis\;vgznunL Certification
Three-phase 380 to 480V, 50/60 Hz Rated(g,)urrent Model Quantity

MD810-20M4T22GXXX 100 FWH-100B 1
MD810-20M4T45GXXX 150 FWH-150B 1
MD810-20M4T110GXXX 325 FWH-325A 1
MD810-20M4T160GXXX (W) 500 FWH-500A 1
MD810-20M4T355GXXX 1000 FWH-1000A 1
TD810-20M4T22GXXX 100 FWH-100B 1
TD810-20M4T45GXXX 150 FWH-150B 1
TD810-20M4T110GXXX 325 FWH-325A 1
TD810-20M4T160GXXX(W) 500 FWH-500A 1
TD810-20M4T355GXXX 1000 FWH-1000A 1
ES810-20M4T56-10 100 FWH-100B 1
ES810-20M4T110-10 150 FWH-150B 1
ES810-20M4T240-00 325 FWH-325A 1
ES810-20M4T358-00 500 FWH-500A 1

Q@ When the fuse burns or the wiring breaker trips, do not connect to power
Q immediately or operate the machine. Check wiring and peripherals to
identify the cause. If the cause cannot be identified, contact the agent or
Inovance. Do not connect to power or operate the machine by yourself.
@ Each input cable of the power supply unit must be connected to a fuse.
When a fuse burns, replace all other fuses.

NOTE

B Preventing Entry of Foreign Objects

The 810 series power supply units must be installed in a fireproof cabinet with doors
that provide effective electrical and mechanical protection. The installation must
conform to local and regional laws and regulations, and to relevant IEC requirements.

B Grounding
If using a power supply unit of the 400 V class, connect the neutral point of the power
supply unit to ground.

A.1.2 EMC Guidelines Compliance

Electromagnetic compatibility (EMC) describes the ability of electronic and electrical
devices or systems to work properly in the electromagnetic environment and not to
generate electromagnetic interference that influences other local devices or systems. In
other words, EMC includes two aspects: The electromagnetic interference generated by
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a device or system must be restricted within a certain limit; the device or system must
have sufficient immunity to the electromagnetic interference in the environment.

The power supply unit with a built-in standard filter satisfies the European EMC
directive 2014/30/EU and the standard EN 61800-3 Category C3. The power supply unit
is applied to the second environment.

The power supply unit with an external filter satisfies the European EMC directive
2014/30/EU and the standard EN 61800-3 Category C2. The power supply unit is applied
to both the first environment and the second environment.

AWarning

& When applied in the first environment, the power supply unit may generate radio
interference. Besides the CE compliance described in this chapter, take measures to avoid

the radio interference if required.

To satisfy the EMC directive and standard, install the EMC filter on the input side of the
power supply unit, connect a shielded cable on the output side, connect the filter to
ground reliably, and connect the shield layer of output cable fully to ground. For details
about EMC filter selection, see "9 Technical Data and Options". For details about how to
select and install drive cables on the output side, see "Chapter 3 Electrical Installation™.

The integrator of the system installed with the power supply unit is responsible for
compliance of the system with the European EMC directive and standard EN 61800-3
Category C2, C3, or C4 according to the system application environment.

A.1.3 Definition of Terms

First environment: Environment that includes domestic premises. It also includes
establishments directly connected without intermediate transformers to a low-voltage
power supply network 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 power supply unit: power drive system (PDS) of rated voltage less than
1000V, intended for use in the first environment

Category C2 power supply unit: PDS of 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 a professional.

Category C3 power supply unit: PDS of rated voltage less than 1000V, intended for use
in the second environment and not intended for use in the first environment

Category C4 power supply unit: PDS of 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
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A.1.4 Cabling Requirements

1) The shielded cable must be used to satisfy EMC requirements of CE marking.
Shielded cables are classified into three-conductor cables and four-conductor
cables. If conductivity of the cable shield is not sufficient, add an independent PE
cable, or use a four-conductor cable, of which one phase conductor is a PE cable.
To suppress emission and conduction of radio frequency interference effectively,
the shield of the cable is copper braid. Braided density of the copper braid must
be greater than 90% to enhance shielding efficiency and conductivity. For details
about selection and grounding of shielded cables, see "3.1.3 Cable Selection" and
"3.1.4 System Grounding".

2) The motor cable and PE shielded conducting wire (twisted shielded) should be as
short as possible to reduce electromagnetic radiation and external stray current
and capacitive current of the cable. If the motor cable is longer than 100 meters, an
output filter or dv/dt reactor is required.

3) Itis recommended that all control cables be shielded.

4) Motor cables must be routed away from other cables. Motor cables of multiple
drive units can be routed in parallel.

5) Itis recommended that motor cables, power input cables, and control cables
be laid in different ducts. To avoid electromagnetic interference caused by rapid
change of output voltage of the drive unit, do not lay motor cables and other
cables side by side for a long distance.

6) If the control cable must run across the power cable, make sure they are arranged
at an angle of close to 90°. Other cables are not allowed to run across the power
supply unit.

7) Powerinput and output cables of the power supply unit and weak-current signal
cables (such as control cable) must be laid vertically (if possible) rather than in
parallel.

8) Cable ducts must be in good connection and well grounded. Aluminum ducts can
be used to improve electric potential.

9) Thefilter and power supply unit must be connected to the system (machinery or
appliance) properly, with spraying protection at installation part and conductive
metal in full contact.

10) For detailed cabling requirements, see '3 Electrical Installation".

A.1.5 Solutions to Current Leakage

The power supply unit outputs high-speed pulse voltage, producing high-frequency
leakage current during running of the unit. Each power supply unit produces more than
100 mA leakage current. Therefore, it is necessary to select a residual current circuit
breaker with a rated operating current of 100 mA or above. The power supply unit
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generates DC leakage current in a protective conductor. In this case, a time-delay B-type
breaker must be used.

If multiple power supply units are required, each power supply unit must be installed
with a circuit breaker.

Factors that influence the leakage current are as follows:

Power supply unit capacity

Carrier frequency

Type and length of the motor cable

EMI filter

When leakage current causes the circuit breaker to act, you must:
Increase sensitivity current of the circuit breaker.

Replace the circuit breaker with a new one with high-frequency suppression
function.

Reduce carrier frequency.
Shorten length of the output cable.

Install a current leakage suppression device.

Recommended residual current circuit breaker manufacturers are Chint Electric and
Schneider.

A.1.6 Solutions to Common EMC Interference Problems

The power supply unit generates very strong interference. Although EMC measures are
taken, interference may still exist due to improper cabling or grounding during use.
When the power supply unit interferes with other devices, adopt the following solutions.

Table A-23 Solutions to common EMC interference problems

Interference Type Solution

@ Reduce carrier frequency.

@ Shorten length of the drive cable.

@ Wind ferrite core around the drive input cable except the PE cable.

@ For tripping at the moment of power-on, cut off the large capacitance
Leakage protection to ground on the power input side by disconnecting the grounding
switch tripping terminal of the external or built-in filter and disconnecting the

grounding terminal of Y capacitance to ground of input terminals.

@ For tripping when the power supply unit is running or enabled, take
leakage current suppression measures (install a leakage current
filter, safety capacitor + wind ferrite core, or wind ferrite core).
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Interference Type

Solution

Drive interference
during running

Connect the motor housing to the PE of the drive.

Connect the PE of the AC drive to the PE of the mains.

Wind the power input cable with a ferrite core.

Add a safety capacitor or ferrite core to the interfered signal terminal.
Add an extra common ground.

Communication
interference

L 2K 2R 2R 2R 2R 2R 2% 2R 2

L 2R 4

*

Connect the motor housing to the PE of the drive.

Connect the PE of the AC drive to the PE of the mains.

Wind the power input cable with a ferrite core.

Add a matching resistor between the communication cable source
and load.

Add a common grounding cable besides the communication cable.
Use a shielded cable as the communication cable and connect the
cable shield to the common grounding point.

Adopt the daisy chain mode for multi-node communication and
reserve branch length of less than 30 cm.

1/0 interference

*

Enlarge capacitance at low-speed DI. A maximum of 0.1 uF
capacitance is suggested.
Enlarge capacitance at Al. A maximum of 0.22 uF is suggested.
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Appendix B Parameter Table

The 810 series power supply units are used with the MD810, 15810, ES810, and TD810
series drive units. This chapter describes the parameters of power supply units. For
details about the parameters of drive units, see the corresponding user guides.

If FP-00 (User password) is set to a non-zero value (which enables password protection),
the parameter menu is accessible in base mode and user-modified mode only after the

correct password is entered. To disable password protection, set FP-00 (User password)
to 0.

The password is only used for locking the operating panel. After the password is set,
you need to enter the password each time you access the operating panel for parameter
reading and writing. However, reading and writing of parameters (except parameters in
groups FP and FF) is not password-protected during communication.

Password protection is not available for the parameter menu in user-defined mode.

Groups F and A include standard function parameters. Group U includes monitoring
function parameters. The symbols in the parameter table are described as follows:
Y 1 Itis possible to modify the parameter with the power supply unit in the stop orin
the Run status.
% : Itis not possible to modify the parameter with the power supply unit in the Run
status.
@ : The parameter is the actual measured value and cannot be modified.
*: The parameter is a factory parameter and can be set only by the manufacturer.

B.1 Standard Parameters

Pa'\:im. Param. Name Setting Range Default|Property
Group FO: Basic Parameters
FO-00 [Module type 2: Power supply unit 2 [ J
FO-01 |Product SN 810 810 [ J
General version: uxx.xx
F0-02 |Software version Interim version: Lxx.xx; customized - [ )
version: Fxx.xx
F0-03 |[Software version upgrade process |Xxx.xx - [ ]
FO-04 |Customized SN 0-9999 - [ )
Group F1: Standard Parameters
F1-00 |Undervoltage threshold 300 to 500V 350V pAe
F1-01 |[Bus overvoltage threshold 700to 850V 820V bie
F1-02 |Braking unit applied voltage 700to 800V 760V AY
F1-03 |Reserved - [ J
F1-04 |Reserved - )
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Pal\:zm. Param. Name Setting Range Default|Property
F1-05 |Reserved - - [ ]
F1-06 |Usr correction coefficient 80.0% to 140.0% 100.0% pie
F1-07 |Ust correction coefficient 80.0% to 140.0% 100.0% pie
F1-08 |Utr correction coefficient 80.0% to 140.0% 100.0% Ad
0: Automatic running
The fan starts when temperature is above
F1 F I mod o 1 Y
-09 |Fan control mode The fan stops when temperature is below
40°C.
1: Always running
0: Disabled
1: Enabled
Ones: Braking transistor direct connection
Protection of braking transistor  |protection (enabled forcibly)
F1-10 |, ; ) A 111 [ ]
direct connection Tens: Braking transistor overcurrent
protection (enabled forcibly)
Hundreds: Braking transistor overload
protection (enabled forcibly)
0: Disabled
1: Enabled
Protection of abnormal three- Ones: Input phase loss
- 111
Fl-11 phase input Tens: High three-phase input voltage B
Hundreds: Three-phase input voltage
unbalance
F1-12 |Reserved - - [ ]
F1-13 Protectlo'n ofabnormal 0: Disabled 1 Py
communication 1: Enabled
0: Disabled
1: Enabled
F1-14 |IGBT overtheat protection Oneis: Module overheat fault (enabled 1 P
forcibly)
Tens: Module overheat warning (enabled
forcibly)
) 0: Disabled
F1-15 |EEPROM fault protection 1 Enabled 1 [
F1-16 |Reserved - - [ ]
Protectlo'n ofabnormal 0: Disabled
F1-17 |communication between power 1 Al
. - . 1: Enabled
supply unit and drive unit
Timeout time of communication
F1-18 |between power supply unitand |1.00s to 20.00s 5.00s AY

drive unit
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Pal\:zm. Param. Name Setting Range Default|Property
Group F2: Information Exchange Between Power Supply Unit and Drive Unit
F2-00 Drlye unit protection upon high 5 Py
mains voltage
F2-01 Drl\(e unit protection upon low 1 P
mains voltage
F2-02 Drive L{mt protectlon‘ upon three- 3 Py
phase input voltage imbalance
F2-03 Drive unit protection upon input 3 °
phase loss
Drive unit protection upon
F2-04 |braking transistor direct 2 [ J
connection
Drive unit protection upon
F2-05 braking transistor overcurrent 1:Able to run 1 b
: ; ; 2. Coast to stop
Drive unit protection upon - )
F2-06 braking transistor overload 3:Stop in configured mode ! *
F2-07 |Reserved 0 o
F2-08 |Reserved 0 [ )
F2-09 Drive unit protectio‘n upon 1 PS
abnormal communication
F2-10 |Reserved 0 o
Drive unit protection upon
F2-11 eepRoM fault 3 e
£9-12 Drive unit protection upon IGBT 2 °
overheat
F2-13 Drive unit protgctlon upon IGBT 3 #
overheat warning
Power supply unit protection 0: Able to run
- 1
F2-14 upon high mains voltage 1: Coast to stop *
Group F4: DI terminals
F4-00 |DI1 function selection 0:No function 5 i
1: RUN enabled
F4-01 |DI2 function selection 2: Incoming circuit breaker feedback 0 e
X - 3: Auxiliary circuit breaker feedback
F4-02 DI3 function selection 4: Residual current device feedback 0 b
F4-03 |DI4 function selection 5: Fault reset ) ) 0 ¥
6: RUN disabled for drive unit
F4-04 |DI5 function selection I Dr!ve un!t coast' to stop 0 bAe
8: Drive unit stop in configured mode
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Pal\:zm. Param. Name Setting Range Default|Property
F4-05 |DI1 filter time pAe
F4-06 |DI2 filter time pie
F4-07 |DI3 filter time 0.000s to 5.000s 0.010s Ae
F4-08 |DI4 filter time pAY
F4-09 |DI5 filter time A
F4-10 |DI1 active delay PAY
F4-11 |DI2 active delay IAd
F4-12 |DI3 active delay 0.00s to 600.00s 0.00s pie
F4-13 |DI4 active delay pie
F4-14 |DI5 active delay pie
F4-15 |DIlinactive delay bie
F4-16 |DI2 inactive delay PAY
F4-17 |DI3inactive delay 0.00s to 600.00s 0.00s PAS
FA-18 |Dl4 inactive delay PAY
F4-19 |DI5inactive delay bAY

0: Low level active

1: High level active
Ones: DI1 active mode
F4-20 |DI active mode selection Tens: DI2 active mode 00000 ¥
Hundreds: DI3 active mode
Thousands: DI4 active mode
Ten thousands: DI5 active mode

Group F5: DO terminals

0: No function

; . lecti 1: Able to run "
F5-00 |RO1 function selection 2: Fault 0
3:Alarm
4: Circuit breaker act
5: Bus undervoltage
F5-01 |RO2 function selection 6:Bus overvoltage 0 PAY
7:Normal bus voltage
11: Abnormal bus voltage
12: Abnormal three-phase input
13: Normal three-phase input
F5-02 |RO3 function selection 14: Output upon heatsink overheat 0 ¥
15: Output upon SCR overheat warning
F5-03 |RO1 active delay 0.00s PAY
F5-04 |RO2 active delay 0.00s to 600.00s 0.00s PAY
F5-05 |RO3 active delay 0.00s bAY
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Pal\:?)m. Param. Name Setting Range Default|Property
F5-06 |RO1 inactive delay 0.00s bie
F5-07 |RO2 inactive delay 0.00s to 600.00s 0.00s pie
F5-08 |RO3inactive delay 0.00s pie
0: High level active
1: Low level active
F5-09 [RO active state selection Ones: RO1 active mode 000 pie
Tens: RO2 active mode
Hundreds: RO3 active mode
Group FA: Fault Record
FA-00 Fault code upon 5th fault (the i ) °
most recent fault)
FA-01 |Fault subcode upon 5th fault - - [ ]
FA-02 |Bus voltage upon 5th fault Min. unit: 0.1V - [ J
FA-03 Heatsink temperature upon 5th Min. unit: 1°C ) °
fault
FA-04 Ambient temperature upon 5th Min. unit: 1°C ) °
fault
FA-05 Braking circuit current upon 5th Min. unit: 0.01 A ) °
fault
FA-06 [Mains voltage Usr upon 5th fault |Min. unit: 1V - o
FA-07 |Mains voltage Ust upon 5th fault  |Min. unit: 1V - [
FA-08 [Mains voltage Utr upon 5th fault  |Min. unit: 1V - [ J
Degree of three-phase input ) .
- Min. :0.019 -
FA-09 voltage unbalance upon 5th fault in. unit: 0.01% *
FA-10 |DIstatus upon 5th fault - - [ ]
FA-11 |RO status upon 5th fault - - o
. 1: Able to run
FA-12 ESOP [Coﬂri:imi;?:gguﬁy power 2. Coast to stop - [ )
PPy P 3: Stop in configured mode
FAL13 Total power-on time (in hours) Min. unit: 1 hour . °
upon 5th fault
FA-14 Total power-on time (in minutes) Min. unit: 1 minute ) P
upon 5th fault
FA-LS Total power-on time (in seconds) Min. unit: 1s ) P
upon 5th fault
FA-20 Fault code upon 4th fault (the ) °
second most recent fault)
FA-21 |Fault subcode upon 4th fault - - [ ]
FA-22 |Bus voltage upon 4th fault Min. unit: 0.1V - [ J
FA23 fl-;ismk temperature upon 4th Min. unit: 1°C ) °
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Pal\:zm. Param. Name Setting Range Default|Property

FA-24 Ambient temperature upon 4th Min. unit: 1°C ) PS
fault

FA-25 Braking circuit current upon 4th Min. unit: 0.01 A ) P
fault

FA-26 |Mains voltage Usr upon 4th fault |Min. unit: 1V - [ ]

FA-27 |Mains voltage Ust upon 4th fault |Min. unit: 1V - [ ]

FA-28 [Mains voltage Utr upon 4th fault |Min. unit: 1V - [ )
Degree of three-phase input ) . o

FA-29 voltage unbalance upon 4th fault Min. unit: 0.01% ) b

FA-30 |DlI status upon 4th fault - - [ )

FA-31 |[RO status upon 4th fault - - [ )

. 1:Able to run
FA-32 SSOP roﬂxini;iﬂf}l%guﬁy POWEr5 Coastto stop - o
PPY P 3: Stop in configured mode

FA-33 Total power-on time (in hours) Min. unit: 1 hour . PS
upon 4th fault

FA-34 Total power-on time (in minutes) Min. unit: 1 minute ) PS
upon 4th fault

FA-35 Total power-on time (in seconds) Min. unit: 1s . PS
upon 4th fault
Fault code upon 3rd fault (the

FA-40 third most recent fault) i ) g

FA-41 |Fault subcode upon 3rd fault - - [ ]

FA-42  |Bus voltage upon 3rd fault Min. unit: 0.1V - [ )

FA-43 Heatsink temperature upon 3rd Min. unit: 1°C ) °
fault

FA-44 Ambient temperature upon 3rd Min. unit: 1°C ) °
fault

FA-45 Braking circuit current upon 3rd Min. unit: 0.01 A ) PS
fault

FA-46 |Mains voltage Usr upon 3rd fault |Min. unit: 1V - [ ]

FA-47 |Mains voltage Ust upon 3rd fault  |Min. unit: 1V - [ )

FA-48 |Mains voltage Utr upon 3rd fault |Min. unit: 1V - [ )

FA-49 Degree of three-phase input Min. unit: 0.01% ) PS
voltage unbalance upon 3rd fault

FA-50 |DI status upon 3rd fault - - [ )

FA-51 |RO status upon 3rd fault - - [ )
Stop command sending by power LiAbleto run

FA-52 P EOYP 2. Coast to stop - [

supply unit upon 3rd fault

3: Stop in configured mode
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Pal\:?)m. Param. Name Setting Range Default|Property

FA-53 Total power-on time (in hours) Min. unit: 1 hour ) °
upon 3rd fault

FA-54 Total power-on time (in minutes) Min. unit: 1 minute ) P
upon 3rd fault

FA-S5 Total power-on time (in seconds) Min. unit: 1s ) P
upon 3rd fault
Fault code upon 2nd fault (the

FA-60 fourth most recent fault) i i o

FA-61 |Fault subcode upon 2nd fault - - [ )

FA-62 |Bus voltage upon 2nd fault Min. unit: 0.1V - [}

FA-63 Heatsink temperature upon 2nd Min. unit: 1°C ) P
fault

FA-64 Ambient temperature upon 2nd Min. unit: 1°C ) °
fault

FA-65 Braking circuit current upon 2nd Min. unit: 0.01 A ) P
fault

FA-66 |Mains voltage Usr upon 2nd fault |Min. unit: 1V - [ )

FA-67 |Mains voltage Ust upon 2nd fault |Min. unit: 1V - [ )

FA-68 [Mains voltage Utr upon 2nd fault |Min. unit: 1V - [ ]

FA-gg |DeBreeof three-phaseinput |y i 0705 - °
voltage unbalance upon 2nd fault

FA-70 |DlI status upon 2nd fault - - [ )

FA-71 |RO status upon 2nd fault - - [ )

. 1:Able to run
FA-T2 :LEOP roﬂxini;?ﬂddl :a%ut:z POWEr5 Coastto stop - [
PPY P 3: Stop in configured mode

FAT3 Total power-on time (in hours) Min. unit: 1 hour ) °
upon 2nd fault

FA-74 Total power-on time (in minutes) Min. unit: 1 minute ) P
upon 2nd fault

FA-TS Total power-on time (in seconds) Min. unit: 1s ) °
upon 2nd fault

FA-80 Fault code upon 1st fault (the fifth | ) P
most recent fault)

FA-81 |Fault subcode upon 1st fault - - [ )

FA-82 |Bus voltage upon 1st fault Min. unit: 0.1V - [ ]

FA-83 Heatsink temperature upon 1st Min. unit: 1°C . °
fault

FA-84 grzltilent temperature upon 1st Min. unit: 1°C ) Py
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Pal\:zm. Param. Name Setting Range Default|Property
FA-85 Braking circuit current upon 1st Min. unit: 0.01 A ) °®
fault
FA-86 |Mainsvoltage Usr upon 1stfault |Min. unit: 1V - o
FA-87 |Mainsvoltage Ust upon 1st fault |Min. unit: 1V - [ J
FA-88 [Mains voltage Utr upon 1st fault |Min. unit: 1V - [ J
FA-89 Degree of three-phase input Min. unit: 0.01% ) °
voltage unbalance upon 1st fault
FA-90 |DI status upon 1st fault - - [ ]
FA-91 |RO status upon 1st fault - - [ ]
. 1:Ableto run
FA-92 ZEOP lcoﬁ?:imi;elr::lfgilk;y power 2. Coast to stop - [ )
PPy P 3: Stop in configured mode
FA-93 Total power-on time (in hours) Min. unit: 1 hour ) °
upon 1st fault
FA-94 Total power-on time (in minutes) Min. unit: 1 minute ) P
upon 1st fault
FA-95 Total power-on time (in seconds) Min. unit: 1s ) P
upon 1st fault
Group Fd: Communication Parameters
0:300 bps
1: 600 bps
2:1200 bps
3:2400 bps
4:4800 bps
Fd-00 |[Modbus baud rate 5:9600 bps 5 AS
6: 19200 bps
7:38400 bps
8: 57600 bps
9:115200 bps
0: No check <8,N,2>
1: Even parity check <8,E,1>
Fd-01 |Modbus data format 2: 0dd parity check <8,0,1> 0 pie
3:8-N-1
1to 247
Fd-02 |Modbus local host address 0: Broadcast address 1 Al
Fd-03 |Modbus response delay 0to20 ms 2ms bie
Modbus communication timeout [0.1s to 60.0s
Fd-04 time 0.0: Disabled 00 *
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Pal\:zm. Param. Name Setting Range Default|Property
Ones (CANopen)
1: Initialization
2: Pre-running
8: Running
9: Stop
Tens (CANLink)
1: Initialization
Fd-09 |Communication status 2: Pre-running 0 o
8: Running
9: Stop
Hundreds (PROFIBUS-DP)
1: Initialization
2: Pre-running
8:Running
9: Stop
0: No protocol
i 1: CANopen
Fd-10 g;emc:;;‘:'cat'on protocol 2: CANlink 1 Yo
3: Switching the PROFIBUS-DP to the
CANopen Network Bridge
0: Disabled
Fd-11 |CANopen 402 1: Enabled 21 PAS
0: 20 Kbps
1: 50 Kbps
2:100 Kbps
Fd-12 |CAN baud rate 3:125 Kbps 5 pie
4:250 Kbps
5:500 Kbps
6: 1 MKbps
Fd-13 |CAN station number 1to 127 1 pAe
Fd-14 Number of rec'elveq real-time CAN| ) °
frames per unit of time
Fd-15 Maximum value of node reception| ) °
error count (real-time)
Fd-16 Maximum value of node sending | ) P
error count (real-time)
Fd-17 Bus.dlsconnectlon times per unit | i
of time
Fd-18 |Power supply unit number 1t099 - Y
Fd-20 Profius-DP communication 0to 125 .
address
Fd-22 |Network bridge mode 0 Uncommynlcable 0 *
1: Communicable
Fd-23 |Number of online slaves 0to029 0 [ J
Fd-24 |Network bridge power-on delay|5 to 20 8 *
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Pal\:zm. Param. Name Setting Range Default|Property
Fd-25 |Online status of slaves 1-15 0to 65535 0 [ ]
Fd-26 |Online status of slaves 16-30 |0 to 65535 0 *
Fd-30 Number of RPDO1 and RPDO2 i ) °
mapped bytes
Fd-31 Number of TPDO1 and TPDO2 ) PS
mapped bytes
. 0: Communication not saved
Fd-32 |Group AF mapping mode change 1: Communication saved - PAY
Fd-33 |CANopen communication cycle |- - o
Fd-34 |CANopen mode selection 0: Ordinary mode 0 *
1: Expert mode
Fd-35 |CANopen disabled time 0to 65535 (Unit: 100 us) 0 *
Fd-36 |CANopen event time0 0to 65535 (Unit: ms) 0 *
Group FP: Parameter Management
FP-00 |User password 0to 65535 0 pAe
0: No operation
1: Restore factory parameters
FP-01 |Parameter initialization 2. Clear records 0 Al
4: Back up current user parameters
501: Restore user backup parameters
P02 Selection of parameter 0: Parameter modification enabled 0 %
modification 1: Parameter modification disabled
0000 to FFFF
Bit 00: Bus voltage
Bit 01: Heatsink temperature
Bit 02: Ambient temperature
Bit 03: Braking circuit current
Bit 04: Usr cable voltage
Bit 05: Ust cable voltage
Bit 06: Utr cable voltage
FP.03 Sgttlng of monitoring parameter |Bit 07: Degree of three-phase input OX00FB %
display 1 voltage unbalance
Bit 08: DI status
Bit 09: RO status
Bit 10: DI function status 1
Bit 11: DI function status 2
Bit 12: Current fault code
Bit 13: Current fault subcode
Bit 14: Reserved
Bit 15: Reserved
Setting of monitoring parameter |Bit 00: Any memory address value
FP-04 display 2 Bit 01 to Bit 15: Reserved 0x0000 B
Group AF: Process Data Address Mapping

For details, see group AF parameter setting for drive units.
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B.2 Power Supply Unit Monitoring Parameters

Param.

No. Param. Name Setting Range Default |Property
Group UO: Monitoring Parameters
U0-00 |Bus voltage (V) Min. unit: 0.1V -
U0-01 |Heatsink temperature (°C) Min. unit: 1°C -
U0-02 |Braking transistor temperature (°C) Min. unit: 1°C -
U0-03 |Braking circuit current (A) Min. unit: 0.01 A -
U0-04 |Input voltage Usr (V) Min. unit: 1V -
U0-05 |Input voltage Ust (V) Min. unit: 1V -
U0-06 |Input voltage Utr (V) Min. unit: 1V -
U0-07 Degree of three-phase input voltage Min. unit: 0.01% )

unbalance (%)

U0-08 |DlI status - -

U0-09 |RO status - -

U0-10 |DlI function status 1 - -

U0-11 |DI function status 2 - -

U0-12 |Current fault code - -

U0-13 |Current fault subcode - -

U0-14 |DI status after delay - -

U0-15 Dl status after positive and negative logic | i
processing

U0-17 |RO status after delay - -

RO status after positive and negative logic

U0-18 A - -
processing
U0-19 |Reserved - -
U0-20 |Current running time (in hours) Min. unit: 1 hour -
U0-21 |Current running time (in minutes) Min. unit: 1 minute -
U0-22 |Current running time (in seconds) Min. unit: 1s -
U0-23 |Current running time (in milliseconds) Min. unit: 1 millisecond -
U0-24 |Fan control command word 0: Disable fan -
1: Enable fan
0: Disable braking
. . transistor
U0-25 |Braking unit control command word 1: Enable braking - o
transistor
U0-26 |Reserved - - o
1:Able torun
Command word for interaction of power 2. Coast to stop
uo-27 ! L . : - ®
supply unit and drive unit 3: Stop in configured
mode
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Pa'\jzm. Param. Name Setting Range Default | Property
uo0-28 |- - o
uo0-29 |- , Y
U0-30 |Total power-on time (in hours) - o
U0-31 |Total power-on time (in minutes) - o
U0-32 |Total power-on time (in seconds) - @
U0-33 |Total power-on time (in milliseconds) - @
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Warranty Agreement

INOVVANCE warranty 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) If there 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.

Add.: Building E, Hongwei Industry Park, Liuxian Road, Baocheng No. 70 Zone, Bao'an District, Shenzhen
Tel: +86-755-2979 9595

Fax: +86-755-2961 9897

http: //www.inovance.com

Suzhou Inovance Technology Co., Ltd. H"‘mmmm

Add.: No. 16 Youxiang Road, Yuexi Town, Wuzhong District, Suzhou 215104, P.R. China
Tel: +86-512-6637 6666 19010680A02

Fax: +86-512-6285 6720

http: //www.inovance.com Copyright © Shenzhen Inovance Technology Co., Ltd
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