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Introduction
This product adopts high-performance vector control technology and a cascaded power
unit structure, with the maximum output voltage up to 11 kV, featuring excellent control
performance and reliability. It aims to fulfill the energy-saving and process speed
regulation needs of large- to medium-sized fans and pumps in industries including
electric power, metallurgy, mines, construction materials, petrochemical, and municipal
projects.
This guide describes the product functions, features, and applications, including the
selection, installation, parameter setting, commissioning, maintenance, and inspection.
Read through this manual before use. The equipment integrators shall forward this
manual to end users for reference.

If you have any problem concerning the functions or performance that is not described in

this guide, contact the agent or the technical support to ensure correct use.

e Unpacking inspection:

If you find any problem with the product, or the product is not consistent with your
order or damaged during transportation, contact us or the agent immediately.

Inspection Point

Check Method

Check whether the drive
ordered is complete.

Check whether all of the items listed in the supply list
are delivered.

Check whether the items
delivered are consistent with
the order?

Check the nameplate of the drive to verify that the
equipment model and specifications match the
ordering requirements.

Check whether the product is
damaged.

Check whether the product is damaged during
transportation. Check the cabinet, doors, and side
plates for damage and deformation.

Check whether the drive suffers
from moisture.

Check whether the drive suffers from raindrops
during transportation.

Intrusion of raindrops can result in component short
circuit or even equipment damage.

Check whether components

inside the cabinet are complete.

Open the cabinet door to check the conditions inside
the cabinet. Check for loose control cables, signs of
water intrusion, and missing or damaged
components.

Note

The supply list covers the equipment components, spare parts, and engineering

drawings.
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A CAUTION

o Ifthe device is damaged during transportation, register the damage items when
unloading. The register must be signed by representative of the transportation
company. Then submit a written report including the damage degree and
estimated loss to the transportation company.

e Submit a written report on the non-obvious loss within the time contracted or
notify the transportation company by fax or phone.

« Remain the damaged device in place for the transportation company to check or
for legal authority to perform necessary inspection. The loss is estimated by the
transportation company.

e Terms and abbreviations

Name Description Name Description
Rotational
. coordinate system o
d-q axis with synchronous DI Digital input
rotation speed
Syn-transfer Sythronous DO Digital output
switchover
i Electromagnetic
PWM Pulse width EMC Agn
modulation compatibility
1/0 Input/Output HMI HMI
Closed loop:
Al Analog input PID Proportional-
integral-derivative
AO Analog output - -
Change History
Date Version Description
July 2025 A00 Initial release.

Warranty
If your product becomes defective under normal use conditions, we will offer guaranteed
repair services within the warranty period. A maintenance fee will be charged out of the
warranty period.
Even in the warranty period, a maintenance fee will be charged for repair of the
following damage:
e Damage caused by operations not following the instructions in the guide
e Damage caused by fire, flood, or abnormal voltage
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e Damage caused by unintended use of the product
Damage caused by use beyond the specified scope of application of the product
Damage or secondary damage caused by force majeure (such as natural disaster,
earthquake, and lightning strike)

The maintenance fee will be charged according to our latest Price List if not otherwise
agreed upon.

For details, see the Product Warranty Card.



Table of Contents

Table of Contents

2 =] = ol 1
Safety PreCaUtiONS . .ttt e 9
T Product INformation . ... e 17
1.1 Modeland Nameplate . ... ittt 17
1.2 Operation Principle and System COmMpPONeNnts ..........eveiiiiieeenneeennnnnenn. 18
1.2.71 System Operation Principle ... ..o 18

1.2.2 System COmMPONENTS ..ottt it et ettt et et e s 19

1.3 Technical Data. . ..o oottt e e 35
1.4 System Specifications and DIMeNSioNS . ..........itiiiiiiiineeaanaann. 37
2 Installation and WiIrinNg ... ..ot e et e 48
2.1 Preparations Before Installation ........... .. i 48
2.1.1 Installation Environment Requirements. ...........oiiiiiiiiiiiiiiiinnnn 48

2.1.2 Installation Clearance Requirements ..........ouiiiiiiiiniii i 50

2.1.3 Instructions for Heat Dissipation ............ i 51

2.1.4 Foundation and Cable Design. ...ttt 64

2.2 Mechanical Installation. ... ... et 66
2.2.1 PaCKAGING . . 66

2.2 2 HAaNAliNg . 68

2.2.3 UNPACKING e ettt 71

2.2.4 Installation and FiXation. ...t e et 75

2.3 Electrical Installation ... ... e 80
2.3.1 Precautions for Electrical Installation . ............... it 80

2.3.2 Positions of Outlet HolesontheBase .............oi i, 80
2.3.35ystem GroUNdiNg . ..ot 84

2.3.4 Connection of the Main GroundingBolt............ ..., 85
2.3.5Wiringofthe Main CircUit. . ....oouein it e 86

2.3.6 Connection of the Cable Inlet/Outlet Terminals............coooiiiiiinat. 88

2.3.7 Wiring of the Control Circuit. . ....cover i e e 90

2.3.8 Peripheral Wiringonthe UserSide ...........oi ittt 106

2.3.9 Typical System Wiring Diagram .........coiiiiiiiiiii i 106

3 System COMMISSIONING ..ttt t ettt ettt et et e ettt e e iieae e aennnn 109
3.7 COMMISSIONING PrOCESS . vttt ittt ettt ettt et iiiaaaeeanns 109
3.2 CommIisSioNiNg Precautions ... ..ottt ettt e et ettt 109
3.3 Check Before COmMmMISSIONING .. oottt ittt ettt et e e eeees 110
3.4 Power-On Test of Control Cabinet . ...t iees 111
3.5 Medium-Voltage Power-0On Test of Medium-Voltage ACDrive ..........covven.. 112
3.5.1 Commissioning Procedure WithoutMotor.........................ooaa.. 112

-4-



Table of Contents

3.5.2 No-load Motor Test Procedure . ......ovuuiteniii et 113
3.5.3 With-Load Motor Test Procedure .........c..eueieeeniiieeniiieennnns 114

4 0peration INSTTUCTIONS . . . .. e et e e e e 115
4.1 Precautions Before Operation. . ........ouuuttet i 116
4.2 Buttons and Indicators on the CabinetDoor...........cov ittt 117
4.3 Control Mode SWItChOVer . . ...ttt e e et 118
4.3.1 LoCal CoNntrol ..o e 118
4.3.2 Remote CoNtrol. .ot e e 118

4.4 ACArive 0peration MO ... .vui ittt e e e e 118
4.4.1 Open-LoOP RUNNING ottt et it ettt e iiieeeeaans 118
4.4, 2 NOIMAL SEOP . e 119
4.4 3 EMeIGeNCY STOP « ittt ettt e et 119

4.5 Alarm and Fault ReSet. . ..ottt e e 119
4.6 AC Drive Operation INStruCtions . ... .ottt et e iieee e 119
LT B = o V1Y =] T o P 119

L G A = | o P 121
T8 T3 o o 121
4.6.4 C0aSTEO StOP - o ittt e 121
4.6.5 POWEI-Off . oo e e e e 121
4.6.6 Troubleshooting . ... e e e 122
T 1 17 o 1= ot [0 o 123

5 PaANEl OPeratiONS. . .ttt e e, 125
T I\ o o T (] gl = T 1= AP 126
5.2 STAtUS AlarMS. ettt e e e e 128
5. 2. FaUlt LISt .ottt e 128

5.2, 2 FAUIE LOG « ottt ittt ettt e e 128

5.2.3 Fault Details . ..ttt e e 129

5.2.4 UNit MONItONG . oottt et ettt e 130

5.2. 5 Terminal FUNCHIONS. .. ..ottt et ieees 131

5.2.6 Terminal Status . . ..o e e e 132

5.2.7 Quality of the Optical Fiber ... e 134

T8 8 20T o Yo 1o o o o S 134
ST YA (=T g T o 0] o 1= = 135
S5 TIENA CUIVES ettt ettt et et et e e et e e et et et e e e aaeees 137
570530 o T 1o AP 139
5.7 Precautions for HMI Operation . ...ttt it 139
6 Drive CoNfigUIratioN. . ... i e e 141
6.1 Drive Start/Stop CoNtrol . .. .vvv e e e e 141
6.1.7 Start/Stop Signal SourCe . .....nii it e et 141



Table of Contents

6.1.25tart MOE ...ttt e 142
6.7.3 StOP MO, . .t 143

6.2 Operating Frequency Control . ... ..ottt eees 144
6.2.1 Setting the Frequency Reference Source ............oiiiiiiiiiiinnnnnnnn. 144

6.2.2 Binding the Command Source to the Frequency Source ................... 144

6.2.3 Closed-Loop Frequency Control for Process Control ...................... 145
6.2.4 Motor Rotating DireCtioN. . ...ttt i et e 145

6.3 Instructions for Use of DI Terminals. . ......ocoiuiiiii et 145
6.4 Instructions for Use of DO Terminals. ......cooueiieinii i 145
6.5 Instructions for Use of Al Terminals. . ......coiuiiiiii e 146
6.6 Instructions for Use of AO Terminals. ... oo 146
7 Parameter DesCription . .. ... 148
7.1 Group FO: Basic FUNCtion Parameters. . .....o.eeennin i eeiieee s 148
7.2 Group F1: MOtor T Parameters . ..ottt e et et et e iae e 154
7.3 Group F2: Vector Control Parametersof Motor 1............. ..., 158
7.4 Group F4: Input Terminal Parameters. . ...t e 160
7.5 Group F5: Output Terminal Parameters. ... 167
7.6 Group F6: Start/Stop Control Parameters .........ouuiiiiii i 169
7.7 Group F7: Time Parameters . . ... e e e e e 171
7.8 Group F8: Auxiliary Function Parameters ...........oviiiiiiniiiiiiiiiiinannnns 172
7.9 Group F9: Protection Parameters. . ...ttt e e 175
7.10 Group FA: PID Parameters . oottt e e et et e e 179
7.11 Group FC: Multi-Reference and Simple PLC ...ttt 186
7.12 Group FD: Communication Parameters .......c.coiiitieiiiieeiiiieeeeeannnnns 191
7.13 Group A6: ANalog Parameters ... .ottt 195
7.14 Group A9: Unit Parameters . ......ooiiiiiii i 205
B TroUbLEShOOtING ..\ e e 208
8.1 SYStEM AlAIMIS . & et e 209
8.2 SYStEM FAUIES. . i e e e 218
B3 UNIt FAUIS. . et et 238
8.4 Replacing Damaged Power Units . ......oouiiiiniiniiniii e 240
O MaAINEENANCE. . . e e 241
9.1 Precautions for MaintenanCe ........ouuuutttmn e aaas 241
9.2 Precautions for Operation . .......oiiiiiiiii it 242
0.3 Daily INSPECHION. .ottt e, 242
9.4 Regular MaintenanCe . .....oiiiii i e e e 243



Table of Contents

9.5 Precautions for Disposal. . ....oouiii it e 245
10 Appendix A: Parameter List .. ...ttt ettt 246
10.7 List of MONitoring Parameters. . ...ttt eeen 246
10.1.7 Group UO: Basic Monitoring Parameters ... ... 246

10.1.2 Group UT: Product Parameters. .. ..ot ieees 248

T10.1.3 Group U2: Unit Status .. ..o oottt e e ee s 249

10.1.4 Group U3: Communication ShortcutData . ......cooviiiiiiiiinnnnnn 250

10.2 List of Basic FUNCLION PArameters .. ...t i iiiie e eeeeeeeeenns 251
10.2.1 Group FO: Basic Function Parameters. .........cooiiiiiniiiiiiinnennnnnn. 251

10.2.2 Group F1: Motor 1 Parameters . ... ...t eene 253

10.2.3 Group F2: Vector Control Parametersof Motor 1.........cooviivnnnnn.. 253

10.2.4 Group F4: Input Parameters . ..ot it et ei e 255

10.2.5 Group F5: Output Parameters. . ... ...t e eenns 257

10.2.6 Group F6: Start/Stop Parameters. ... it 258

10.2.7 Group F7: Time and Display Parameters..........cooiiiiiiiinnnnnnnn. 258

10.2.8 Group F8: Auxiliary Function Parameters ...........c.c.uuuiiiiiennnnnnn 258

10.2.9 Group F9: Protection Parameters. ...ttt et einns 259
10.2.10 Group FA: PID Parameters . ..ottt et et e et ei e 260
10.2.11 Group FC: Multi-Speed and Simple PLC. ... ... iiiiiiiiiees 262
10.2.12 Group FD: Communication Parameters. ...ttt nnn.. 265
10.2.13 Group A6: Analog Parameters . ... ...t 265
10.2.14 Group A9: Unit Parameters . .. ..ottt e e ees 269

11 Appendix B: Modbus Communication Protocol ..., 270
L P00 T > o oY ol o1 270
11.2 Communication Data Structure . ... e i e e 271
11.3 Parameter Address Designation Rules. ... 274
12 Appendix C: Instructions for Use of the PROFIBUS-DPCard .............ccovvee..... 277
0200 @ 1= V1= 277
T2.2 Layout and Terminals . . ..ottt et et 277
13 Appendix D: PROFINET IO Use INStructions ........coviiuitiiniiiiiiiiiieenannnn. 282
L 200 O 1= V1= PP 282
13.21Installation and SetUP. . ..o oot e e 282
13.2.7 Installing MD500-PNT .. ..o ieees 282
T3.2.2Hardware Layout ... oooii ittt et 283

13.2.3 Interface DesCriptioN . .. ..ottt e, 285

13.3 Communication Configuration . ... .. ..o 286

13.3.1 Configuration for Communication Between PN Card and HD9XS AC Drive . 286
13.3.2 Configuration for Communication Between PN Card and PROFINET Master 286

13.4 Rectifying Device Fault ... ...ttt ettt et 306

14 Appendix E: Instructions for Use of the General-Purpose Encoder Expansion Card ... 310

-1-



Table of Contents

15 Appendix F: Drive-Related Design Standards



Safety Precautions

Safety Precautions

Safety Disclaimer

e This chapter provides essential safety instructions for proper use of the product.
Before using this product, read through the user guide, especially the safety
instructions. Failure to observe the safety instructions may result in equipment
damage, personalinjuries, or even death.

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

e Use this product according to the designated environment requirements. Damage
caused by improper use is not covered by warranty.

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

Safety Levels and Definitions

A DANGER

personalinjuries or even death.

AWARNING

personal injuries or even death.

A CAUTION
indicates that failure to comply with the notice may result in minor or
moderate personal injuries or equipment damage.

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

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

Safety Precautions

e Some drawings in the guide shows the product without covers or protective guards to
display more details. Remember to install the covers or protective guards as specified
first, and then perform operations in accordance with the instructions.
Product illustrations in this guide are for reference only. Actual products may vary.
Operators must take mechanical precautions to protect personal safety and wear
protective equipment, such as anti-smashing shoes, safety clothing, safety glasses,
protective gloves, and protective sleeves.



Safety Precautions

Unpacking

AWARNING

« Do notinstall the product when you find that the product and its accessories have any
damage or corrosion or they have been used.

« Do not install the product when there is water inside the product or any of its parts is
missing or damaged.

« Do not install the product when the product name is inconsistent with that in the
packing list.

A CAUTION

o Check whether the packing is intact and whether there is damage, water seepage,
dampness, and deformation before unpacking.

o Unpack the product layer by layer. Do not strike the package violently.

« Check the surfaces of the equipment and accessories for any damage, rust, and
scratches.

« Check the equipment, accessories, and materials in the package against the packing
list.
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Safety Precautions

Storage and Handling

AWARNING

o Large-scale or heavy equipment must be transported by qualified professionals using
specialized hoisting equipment. Failure to comply may result in personal injuries or
equipment damage.

« Before hoisting the equipment, ensure that components, such as the front cover and
terminal blocks, are secured firmly with screws. Loosely-connected components may
fall off and result in personal injury or equipment damage.

o Never stand or stay below the equipment when the equipment is being hoisted by the
hoisting equipment.

« When hoisting the equipment with a steel rope, ensure the equipment is hoisted at a
constant speed without suffering from vibration or shock. Do not turn the equipment
over or let the equipment stay hanging in the air. Failure to comply may result in
personal injuries or equipment damage.

A CAUTION

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

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

¢ Store and transport the equipment based on the storage and transportation
requirements. Failure to comply will result in equipment damage.

« Avoid storage and transportation in environments with water splash, rain, direct
sunlight, strong electric field, strong magnetic field, and strong vibration.

o Store the product for no more than 3 months. For longer storage periods, implement
stricter protective measures and conduct necessary inspections.

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

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

Installation

A DANGER

« Installation must be carried out by technicians who have received relevant training on
electrical equipment and have sufficient electrical expertise. Non-professionals are
not allowed to operate the equipment.

AWARNING

« Read through the guide and safety instructions before installation.

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

« Before installation, check that the mechanical strength of the installation site can bear
the weight of the equipment. Failure to comply will result in mechanical hazards.

« Do not wear loose clothes or accessories during installation. Failure to comply may
result in electric shocks.

« When installing the equipment in a closed environment (such as a cabinet or casing),
use a cooling device (such as a fan or air conditioner) to cool the environment down to
the required temperature. Failure to comply may result in equipment over-
temperature or fire.

« Do not modify the product.

« Do not fiddle with the bolts used to fix parts and components or the bolts marked in
red.

o When installing the product in a cabinet or final assembly, make sure that the
enclosure of the cabinet or final assembly provides adequate fire prevention,
electrical protection, and mechanical protection conforming to relevant IEC standards
and local laws and regulations.

« Before installing devices with strong electromagnetic interference, such as a
transformer, install a shielding device for the equipment to prevent malfunction.

« Install the product on an incombustible object, such as metal, and do not touch or
attach the product to combustibles. Failure to comply may result in fire accident.

A CAUTION

« Cover the top of the equipment with a piece of cloth or paper during installation. This
is to prevent unwanted objects, such as metal chippings, oil, and water, from falling
into the equipment and causing faults. After installation, remove the cloth or paper on
the top of the equipment to prevent over-temperature caused by poor ventilation due
to blocked ventilation holes.

« Resonance may occur when the equipment operating at a constant speed executes
variable speed operations. In this case, install the vibration-proof rubber under the
motor frame or use the vibration suppression function to reduce resonance.
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Wiring

A DANGER

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

« Before wiring, cut off all the power supplies of the equipment. Wait for at least the
time designated on the equipment warning label before further operations because
residual voltage still exists after power-off. After waiting for the designated time,
measure the DC voltage in the main circuit to ensure the DC voltage is within the safe
voltage range. Failure to comply will result in an electric shock.

« Do not perform wiring, remove the equipment cover, or touch the circuit board with
power ON. Failure to comply will result in an electric shock.

o Check that the equipment is grounded properly. Failure to comply may result in
electric shocks.

AWARNING

« Do not connect the input power supply to the output end of the equipment. Failure to
comply may result in equipment damage or even a fire.

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

« Cables used for wiring must meet cross sectional area and shielding requirements.
The shield of the cable must be reliably grounded at one end.

« Fix the terminal screws with the tightening torque specified in the user guide.
Improper tightening torque may overheat or damage the connecting part, resulting in
a fire.

o After wiring is done, check that all cables are connected properly and no screws,
washers, or exposed cables are left inside the equipment. Failure to comply may
result in electric shocks or equipment damage.

A CAUTION

o During wiring, follow proper electrostatic discharge (ESD) procedures and wear an
anti-static wrist strap. Failure to comply can result in damage to the equipment or
internal product circuits.

o Use shielded twisted pairs for the control circuit. Connect the shield to the grounding
terminal of the equipment for grounding purpose. Failure to comply can result in
equipment malfunction.
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Safety Precautions

Power-on

A DANGER

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

« Check that the power supply meets equipment requirements before power-on to
prevent equipment damage or fire accident.

« After power-on, do not open the cabinet door or protective cover of the equipment,
touch any terminal, or disassemble any unit or component of the equipment. Failure
to comply will result in an electric shock.

AWARNING

« Perform a trial run after wiring and parameter setting to ensure the equipment
operates safely. Failure to comply may result in physical injuries or equipment
damage.

« Before power-on, check that the rated voltage of the equipment is consistent with that
of the power supply. Failure to comply may result in fire.

« Before power-on, check that no one is near the equipment, motor, or machine. Failure
to comply may result in physical injuries or even death.

Operation

A DANGER

o The equipment must be operated only by professionals. Failure to comply may result
in death or personal injury.

« Do not touch any connecting terminals or disassemble any unit or component of the
equipment during operation. Failure to comply may result in electric shocks.

AWARNING

« Do not touch the equipment enclosure, fan, or resistor with bare hands. Failure to
comply may result in personal injuries.

« Prevent metal or other objects from falling into the equipment during operation.
Failure to comply may result in a fire or equipment damage.
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Safety Precautions

Maintenance

A DANGER

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

« Do not maintain the equipment while power is on. Failure to comply will result in
electric shocks.

« Before maintenance, cut off all the power supplies of the equipment and wait for at
least the time designated on the equipment warning label.

« When a permanent magnet motor is used, do not touch the motor terminals
immediately after power-off because the motor terminals can generate induced
voltage during rotation even after the equipment power supply is off. Failure to
comply may result in electric shocks.

AWARNING

o Carry out daily and periodic inspection and maintenance on the equipment according
to maintenance requirements and retain a maintenance record.

Repair

A DANGER

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

« Do not maintain the equipment with power on. Failure to comply can result in electric
shock.

« Before inspection and repair, cut off all the power supplies of the equipment and wait
for at least the time designated on the equipment warning label.

AWARNING

« Submit the repair request according to the warranty agreement.

o When the fuse is blown or the circuit breaker or earth leakage current breaker (ELCB)
trips, wait for at least the time designated on the equipment warning label before
power-on or further operations. Failure to comply may result in death, personal injury
or equipment damage.

« 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 in according with the replacement
instructions.

« Do not perform operations on damaged equipment. Failure to comply may result in
death, personalinjuries, or severe equipment damage.

« After the equipment is replaced, check the wiring and set parameters again.
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Disposal

AWARNING

« Dispose of retired equipment in accordance with local regulations and standards.
Failure to comply may result in property damage, personal injuries, or even death.

o Recycle retired equipment by observing industry waste disposal standards to avoid
environmental pollution.

Safety Label

To ensure safe operations, comply with safety signs on the device and do not damage or

remove the safety labels. See the following table for descriptions of the safety labels.

Safety Label Description
WARNING . .
fra o Make sure that the Y-connection points are securely connected

before locking the cabinet door.

o Make sure the door is locked before MV switch-on.

« Do not open the cabinet door while the AC drive is in operation.

« Do not open the door for maintenance until MV has been cut off for a
period of time. The MV disconnection time varies with models with
different power ratings, which is subject to the safety label on the

equipment.
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Product Information

1

1.1

Product Information

Model and Nameplate

HD 9X S-J 100/2500-D N
© @6 @ 6 ® O©®
@ Product category @ Input voltage (® Output voltage
HD: Medium-voltage class 030: 3 kv
drive product line A: 1 kV 033:3.3kV
B: 2.3 kV 042:4.16 kv
C: 3kv 060: 6 kV
D: 3.3kV 066: 6.6 kV
E: 4.2 kV 100: 10 kv
F: 6 kv 110: 11 kV
@ Product series G: 6.6 kV ® Rated capacity of AC
90: General-purpose fan/ H:7.2kV drive
pump/compressor J:10kv 2500: 2500 kVA
92: Process K: 11 kv
93: Permanent magnet L:13.8 kv
motor

® Generation
Blank: First generation
S: Second generation

@ Energy regeneration
R: With energy feedback
D: Without energy
feedback

Cell bypass setting
B: With bypass
configuration
N: Without bypass
configuration (default)

HD9X Series MV AC Drive

Product Model: HD925-J100/3500-DB

Applicable motor:  2800kW
Output voltage: 3PH 0~10kV
Output frequency: 0~50Hz

Drive capacity: 3500kVA
Input voltage: 3PH 10kV
Input frequency: 50Hz
Input power factor: >0.95
IP level: 1P30
Coolingmethod: Forced air cooling

Total weight: 8T
Manufacturing SN:  01283037PT10000

Figure 1-1 Nameplate description
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1.2 Operation Principle and System Components

1.2.1 System Operation Principle

e The medium-voltage drive is voltage-sourced, with power units connected in series.
Power units are divided into three groups.

e The medium voltage power of the power grid outputs multiple low-voltage power
supplies with phase difference through the phase-shifting transformer. These power
supplies are used as the power source of power units. After rectification of the power
units, the single-phase PWM drive unit outputs AC with output voltage and frequency
adjustable. Each group of power units are cascaded in series to form a multi-step
PWM voltage output, providing the power supply needed by MV motors.

e The MV drive uses multi-pulse rectification technology to reduce harmonics on the
input side, reduce harmonic contamination on the power grid side, thus improving
the power factor on the power grid side. The output is in multi-level form and the
waveform is close to the sine wave, greatly reducing motor torque pulse.

e Control signals of the master control part and unit control part are transmitted
through optical fibers to prevent electromagnetic interference and ensure
transmission reliability.

The AC drive connection topology is shown in the following figure.

Isolation P
transformer Power umt;f o4 1 HC [{
i 1 Unit output
— =
D 1 D{ [[C
M1 —[BI} o . .
Y k=t Unit control board]e—s . 1D€" signal
N SCTe S input/output
j SR NN 73 0 _ OO
z S g
Lo T E -
z : L FPGA E HMI
o H . =
% ) [G ]
El Sos———[B] Main control unit
5 DA} - L]
> Output voltage
detection System User
interface |interface

User/DCS/PLC
and soon

Motor
Encoder [—]
Speed detection
Input voltage or
current detection
Output current
detection

Figure 1-2 AC drive topology
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1.2.2 System Components

The medium voltage drive consists of a transformer cabinet, power unit cabinet, and a
control cabinet. In addition, you can add an optional one-to-one manual, one-to-one
automatic, one-to-two manual, and one-to-two automatic bypass cabinet, a transformer
cabinet, a power unit cabinet, a control cabinet, an input/output cabinet/wiring cavity, a
manual bypass cabinet, an automatic bypass cabinet, an automatic bypass cabinet with
disconnector, a pre-charge cabinet, or an output filter cabinet.

There are ten types in general, as shown in the following figure:

Power cabinet Control cabinet

-
X

Input/output Transformer cabinet
cabinet

Figure 1-3 System components (models of 11kV-2500 kVA and below)
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(]
2@
T
Transformer cabinet Power cabinet Control
— " o 2 2 . cabinet
] T
Unit cabinet Transformer cabinet

Figure 1-4 System components (models of 11 kV-2800 kVA to 4500 kVA)
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|
X

|
HIM MIM E i N
DA AL
Transformer cabinet Power cabinet Control

cabinet

Power cabinet

Transformer cabinet

Figure 1-5 System components (models of 11 kV-5000 kVA to 7000 kVA)
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Power cabinet Control cabinet
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Input/output Transformer cabinet
cabinet

Figure 1-6 System components (models of 10 kV-2500 kVA, 6.6 kV-1600 kVA, and below)

Note

Input and output cabinets for models of 10 kv-2500 kVA and lower specifications (manual
bypass cabinet, auto bypass cabinet, and output isolation cabinet are optional).
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Figure 1-7 System components (models of 10 kV-2800 kVA to 4500 kVA, and 6.6 kV-1800 kVA
to 3000 kVA)
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Figure 1-8 System components (models of 10 kV-5000 kVA to 7000 kVA, and 6.6 kV-3500 kVA
t0 4000 kVA)

T 1
A

Precharge cabinet Transformer cabinet Power cabinet Control cabinet

Figure 1-9 System components (models of 10 kV/11 kV-8000 kVA to 13750 kVA, and 6.6 kV-
4500 KVA to 9000 kVA)
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Unit cabinet Control cabinet

AL il

Wiring cabinet/Transformer cabinet

Figure 1-10 System components (models of 6 kV-2800 kVA, 4.16 kV-1800 kVA, 3.3 kV-1400
kVA, 3 kV-1250 kVA, and below)
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T T
Transformer cabinet Power cabinet Control
cabinet

Figure 1-11 System components (models of 6 kV-3150 kVA to 4000 kVA, 4.16 kV-2000 kVA to
2800 kVA, 3.3 kV-1600 kVA to 2250 kVA, and 3 kV-1250 kVA to 2000 kVA)

i

i | : i

A

T T

Pre-charge Transformer Power Control
cabinet cabinet cabinet cabinet

Figure 1-12 System components (models of 6 kV-4500 kVA to 8000 kVA, 4.16 kV-3150 kVA to
5600 kVA, 3.3 kV-2500 kVA to 4500 kVA, and 3 kV-2250 kVA to 4000 kVA)

1. Transformer cabinet
The main equipment in the cabinet is the phase shifting transformer. The phase shift
transformer uses a dry structure. The phase shifting transformer base is connected to
the cabinet base through bolts. The cabinet top is equipped with a centrifugal fan used
to cool down transformers and power units. The primary side of the phase shift
transformer is connected to three-phase medium-voltage power (passing through the
medium-voltage incoming cabinet or mains power bypass cabinet), and the multi-
channel output on the secondary side are respectively connected to the input
terminals of the power unit in the unit cabinet.

2. Unit cabinet
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The cabinet consists of 9, 12, 15, 18, 24, or 27 power units (3, 4, 5, 6, 8, or 9 power units
in series per phase) to achieve output voltage of 3 kV (3.3 kV), 4.16 kV, 6 kV, 6.6 kV, 10
kv, and 11 kV, respectively. Each power unit is equipped with a pair of communication
fibers for communication with the master control system.

. Control cabinet
The control cabinet mainly includes the main control module, low voltage power
distribution and interface components.

The main functions of the main control module are system control and status
collection. Low voltage power distribution and interface components are used to
provide low voltage power supply interface for users, system fan control, and user
signal interface.

Door indication areas include the touch screen (HMI), indicators, REM/LOC switch, and
emergency stop buttons.

. Input/output cabinet/wiring cavity
The input/output cabinet or wiring cavity is used as the wiring space for the drive
input/output power cables.

. Manual bypass cabinet
The manual bypass cabinet is used to provide mains operation circuit of the motor
when the drive is faulty. This is to ensure the motor can starts at mains frequency when
the drive is faulty to ensure production continuity. After inspection on the drive is done,
switch the motor to variable frequency operation state. The manual bypass cabinet
has three disconnectors (QS1, QS2-a, QS2-b) that can be switched by operators
manually. The following shows a manual bypass cabinet.
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coo @
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Figure 1-13 Internal manual bypass cabinet drawing (models of 10 kvV-2500 kVA, 6.6

kV-1600 kVA, and below)
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Figure 1-14 External manual bypass cabinet drawing (models of 10 kV-2800 kVA and

above, 6.6 kV-1800 kVA and above, and 6 kV-2800 kVA and below)
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The main circuit diagram is as follows: disconnector (QS1, QS2-a, QS2-b), user MV
switch (QF).

Grid

—_———— e —— 4

AC drive

Figure 1-15 Main circuit diagram of manual bypass cabinet

6. Automatic bypass cabinet
The automatic bypass cabinet is used to provide mains frequency operation circuit of
the motor when the drive is faulty. This is to ensure the motor can start at mains
frequency when the drive is faulty to ensure production continuity. After inspection on
the drive is done, switch the motor to variable frequency operation state. There are
three vacuum contactors (KM1, KM2, KM3) or vacuum circuit breakers (QF1, QF2, QF3)
in the automatic bypass cabinet. The automatic switching process is achieved through
electrical control circuit. The following shows an automatic bypass cabinet.
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Figure 1-16 Automatic bypass cabinet drawing (models of 10 kV-2500 kVA, 6.6 kV-1600

kVA, and below)
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Figure 1-17 Automatic bypass cabinet drawing (models of 10 kV-2800 kVA and above,
6.6 kV-1800 kVA and above, and 6 kV-2800 kVA and below)

The main circuit diagram is as follows (taking the contactor as example): Vacuum
contactors (KM1, KM2, KM3), user MV switch (QF).
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Figure 1-18 Main circuit diagram of automatic bypass cabinet

7. Automatic bypass cabinet with disconnector
There are three vacuum contactors (KM1, KM2, KM3), three vacuum circuit breakers
(QF1, QF2, QF3), and two disconnectors (QS1, QS2) in the automatic bypass cabinet.
The automatic switching process is achieved through electrical control circuit. The
following shows an automatic bypass cabinet with isolation disconnector.

©

Figure 1-19 Automatic bypass cabinet with disconnector drawing (models of 10 kV-

2800 kVA and above, 6.6 kV-1800 kVA and above, and 6 kV-2800 kVA and below)

The main circuit diagram is as follows (taking the contactor as example): Vacuum
contactors (KM1, KM2, KM3), user MV switch (QF).
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Grid

Figure 1-20 Main circuit diagram of automatic bypass cabinet with isolation

disconnector

8. Primary pre-charge cabinet
The primary pre-charge cabinet has one electrically-held vacuum contactor and one
mechanically-held vacuum contactor or vacuum circuit breaker, along with three-
phase pre-charge resistors (R1, R2, R3). The AC drive pre-charging process is achieved
through an electrical control circuit. The following shows a primary pre-charge
cabinet.
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Figure 1-21 Primary pre-charge cabinet drawing (models of 10 kV/11 kV-8000 kVA to

13750 kVA, and 6.6 kV-4500 kVA to 9000 kVA)

The main circuit diagram is as follows: Vacuum contactor (KM1), vacuum circuit
breaker (QF4), three-phase pre-charge resistors (R1, R2, R3), and user MV switch (QF).

Grid

AC drive

Motor

Figure 1-22 Main circuit diagram of primary pre-charge cabinet
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Note

When the output current of the drive is above 404 A, add a pre-charge cabinet to
suppress the exciting inrush on the phase-shifting transformer upon power-on.
It reduces the impact on your power grid and minimizes damage to the
capacitors in each phase power unit of the AC drive during the power-on instant.

Scheme: Connect current limiting resistors with corresponding resistances in
series with the three phases of the primary side of the phase-shifting
transformer. Install matching vacuum contactors in the series resistor circuit and
add a bypass vacuum contactor (or circuit breaker). When pre-charging starts,
close the vacuum contactor in the series resistor circuit. At this time, the current-
limiting resistor is connected to the main circuit, limiting the exciting inrush
during power-on of the phase-shifting transformer. After the pre-charging
process ends, the bypass vacuum contactor (or circuit breaker) automatically
closes. This bypasses the current-limiting resistor in the main circuit. Then, open
the vacuum contactor in the series resistor circuit. This completes the entire AC
drive power-on process.

For other information regarding the pre-charge cabinet, contact us.

9. Output filter cabinet

The output filter cabinet is generally used for long-cable-drive and high-frequency
motor applications. The cabinet contains one reactor primarily used to suppress
higher-order harmonics output from the AC drive. The reactor operates on a
continuous duty system and is equipped with cooling fans. The following figure shows
an outputﬂfilter cabDinet.
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Figure 1-23 Output filter cabinet drawing
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The main circuit diagram is as follows: Output filter (L) and user MV switch (QF).
Grid high-voltage
input 10 kV, 50 Hz, 3 PH

Output filter cabinet

User motor @

Figure 1-24 Main circuit of output filter cabinet

1.3 Technical Data

Item Voltage

3kVto 11 kv

Rated input voltage

Three-phase 50 Hz/60 Hz, 3 kV to 11 kvi!l

Voltage fluctuation

Full-current running at U N +10%; long-term
running at -35% to -10% by applying derating

Frequency range

50 Hz/60 Hz+5%

Input Input voltage of power
units

690V

Input power factor

= 0.95 (with load more than 20%)

Input current
harmonics

< 5%, compliant with the IEEE519-2014 and
GBT14549-93 standards

Output voltage range OkvtoUn
Output voltage of
. 690 V
power units
output Output frequency 0 Hz to 50 Hz/60 Hz; max. 120 Hz; above 120 Hz
P range as customized product

Speed regulation ratio

40:1 (universal vector); 100:1 (SVC); 200:1 (FVC)

Rotational speed
accuracy

+0.5% (SVC); 0.2% (FVC)

Acceleration and deceleration time

0.7s to 6500s; > 6500s customizable

Start/Stop control

Local or remote

Control system

ARM, DSP, FPGA, and HMI

Panel display

HMI, Support for English and Russian
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Item Voltage

3kVto 11 kv

Overload capacity

120% of rated current, 1 minute (=462 A, 110% of
rated current, 1 minute)

Efficiency

296%

Power unit protection

Overvoltage, undervoltage, input phase loss,
overcurrent, overtemperature, and
communication

System protection

Motor overload, output overload, output short
circuit, output grounding, input overcurrent,
input overvoltage, input imbalance, input
grounding, cooling fan fault alarm, door switch
interlock protection, transformer overheat alarm,
transformer overheat trip, and transformer
secondary short circuit protection

Mean time between failures (MTBF)

50,000 hours

Communication interface

Modbus-RTU, Modbus-TCP/IP, CANLlink,
PROFIBUS-DP, Profinet

Digital input

7 inputs, relay dry contact

Digital output

8 outputs, relay dry contact

Analog input

4inputs, 4 mAto20mAor0Vto 10V

Analog output

5 outputs, 4 mAto20mAor0Vto 10V

Service environment

Indoor

Ambient temperature

-10°C to +40°C; derating at 40°C to 50°C;
preheating before startup below -10°C

Ambient humidity

5% to 95%, without condensation

Altitude

<1000 m; derating at more than 1000 m. Specify
the altitude when ordering

Total noise of equipment

80 dB to 90 dB

Cooling

Forced air cooling

IP rating

IP30, options IP31/1P41/1p421"]

Cable entry and exit method

Lower cable entry and exit, or customized
configuration

Control power supply

380 V+£10% AC, three-phase and four-wirel?

Supported encoder types

MD38PGMD

[1]: The default frequency of the control power supply is 50 Hz. If 60 Hz is required,

customization is needed.

[2]: If you have any other requirements, please consult the manufacturer.
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1.4 System Specifications and Dimensions
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Figure 1-25 System appearance and dimensions (models of 11 kV-2500 kVA and below)
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Figure 1-26 System appearance and dimensions (models of 10 kV-2500 kVA, 6.6 kV-1600

kVA, and below)
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Figure 1-29 System appearance and dimensions (models of 10 kV/11 kV-8000 kVA to 13750
kVA, and 6.6 kV-4500 kVA to 9000 kVA)

]
i

Figure 1-30 System appearance and dimensions (models of 6 kV-2800 kVA, 4.16 kV-1800

kVA, 3.3 kV-1400 kVA, 3 kV-1250 kVA, and below)
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Figure 1-31 System appearance and dimensions (models of 6 kV-3150 kVA to 4000 kVA, 4.16
kV-2000 kVA to 2800 kVA, 3.3 kV-1600 kVA to 2250 kVA, and 3 kV-1250 kVA to 2000 kVA)

\/

o

Figure 1-32 System appearance and dimensions (models of 6 kV-4500 kVA to 8000 kVA, 4.16

kV-3150 kVA to 5600 kVA, 3.3 kV-2500 kVA to 4500 kVA, and 3 kV-2250 kVA to 4000 kVA)

Note

Models of 6 kV-4500 kVA to 6300 kVA have four fans, and models of 6 kV-7000 kVA to
8000 kVA have five fans.

System dimensions shown in the following table are for reference only. The actual
dimensions may vary. For details, contact the sales staff.
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Ui Applicable . .
Capacity (KVA) Motor Power Outline Dimensions (W x D x H) (mm)
(kw)
Voltage Class: 3 kv
315 250 2000 x 1225 x 1908 (height of 2285 mm with fans)
355 280 2000 x 1225 x 1908 (height of 2385 mm with fans)
400 315 2300 x 1475 x 2008 (height of 2480 mm with fans)
450 355 2300 x 1475 x 2008 (height of 2480 mm with fans)
500 400 2300 x 1475 x 2008 (height of 2480 mm with fans)
560 450 2300 x 1475 x 2008 (height of 2480 mm with fans)
630 500 2300 x 1475 x 2008 (height of 2480 mm with fans)
710 560 2300 x 1475 x 2008 (height of 2480 mm with fans)
800 630 2300 x 1475 x 2008 (height of 2480 mm with fans)
900 710 2600 x 1525 x 2050 (height of 2600 mm with fans)
1000 800 2600 x 1525 x 2050 (height of 2600 mm with fans)
1120 900 2600 x 1525 x 2050 (height of 2600 mm with fans)
1250 1000 2600 x 1525 x 2050 (height of 2600 mm with fans)
1400 1120 4950 x 1300 x 2455 (height of 3007 mm with fans)
1600 1250 4950 x 1300 x 2455 (height of 3007 mm with fans)
1800 1400 4950 x 1300 x 2455 (height of 3007 mm with fans)
2000 1600 4950 x 1300 x 2455 (height of 3007 mm with fans)
2250 1800 6650 x 1900 x 2450 (height of 3061 mm with fans)
2500 2000 6650 x 1900 x 2450 (height of 3061 mm with fans)
2800 2250 6650 x 1900 x 2450 (height of 3061 mm with fans)
3150 2500 6650 x 1900 x 2450 (height of 3061 mm with fans)
3550 2800 6650 x 1900 x 2450 (height of 3061 mm with fans)
4000 3150 6650 x 1900 x 2450 (height of 3061 mm with fans)
Voltage Class: 3.3 kV
315 250 2000 x 1225 x 1908 (height of 2285 mm with fans)
355 280 2000 x 1225 x 1908 (height of 2385 mm with fans)
400 315 2000 x 1225 x 1908 (height of 2385 mm with fans)
450 355 2300 x 1475 x 2008 (height of 2480 mm with fans)
500 400 2300 x 1475 x 2008 (height of 2480 mm with fans)
560 450 2300 x 1475 x 2008 (height of 2480 mm with fans)
630 500 2300 x 1475 x 2008 (height of 2480 mm with fans)
710 560 2300 x 1475 x 2008 (height of 2480 mm with fans)
800 630 2300 x 1475 x 2008 (height of 2480 mm with fans)
900 710 2600 x 1525 x 2050 (height of 2600 mm with fans)
1000 800 2600 x 1525 x 2050 (height of 2600 mm with fans)
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Ui Applicable . .
Capacity (KVA) Motor Power Outline Dimensions (W x D x H) (mm)
(kw)
1120 900 2600 x 1525 x 2050 (height of 2600 mm with fans)
1250 1000 2600 x 1525 x 2050 (height of 2600 mm with fans)
1400 1120 2600 x 1525 x 2050 (height of 2600 mm with fans)
1600 1250 4950 x 1300 x 2455 (height of 3007 mm with fans)
1800 1400 4950 x 1300 x 2455 (height of 3007 mm with fans)
2000 1600 4950 x 1300 x 2455 (height of 3007 mm with fans)
2250 1800 4950 x 1300 x 2455 (height of 3007 mm with fans)
2500 2000 6650 x 1900 x 2450 (height of 3061 mm with fans)
2800 2240 6650 x 1900 x 2450 (height of 3061 mm with fans)
3150 2500 6650 x 1900 x 2450 (height of 3061 mm with fans)
3550 2800 6650 x 1900 x 2450 (height of 3061 mm with fans)
4000 3150 6650 x 1900 x 2450 (height of 3061 mm with fans)
4500 3550 6650 x 1900 x 2450 (height of 3061 mm with fans)
Voltage Class: 4.16 kV
315 250 2000 x 1225 x 1908 (height of 2285 mm with fans)
355 280 2000 x 1225 x 1908 (height of 2285 mm with fans)
400 315 2000 x 1225 x 1908 (height of 2285 mm with fans)
450 355 2000 x 1225 x 1908 (height of 2385 mm with fans)
500 400 2000 x 1225 x 1908 (height of 2385 mm with fans)
560 450 2300 x 1475 x 2008 (height of 2480 mm with fans)
630 500 2300 x 1475 x 2008 (height of 2480 mm with fans)
710 560 2300 x 1475 x 2008 (height of 2480 mm with fans)
800 630 2300 x 1475 x 2008 (height of 2480 mm with fans)
900 710 2300 x 1475 x 2008 (height of 2480 mm with fans)
1000 800 2300 x 1475 x 2008 (height of 2480 mm with fans)
1120 900 2600 x 1525 x 2050 (height of 2600 mm with fans)
1250 1000 2600 x 1525 x 2050 (height of 2600 mm with fans)
1400 1120 2600 x 1525 x 2050 (height of 2600 mm with fans)
1600 1250 2600 x 1525 x 2050 (height of 2600 mm with fans)
1800 1400 2600 x 1525 x 2050 (height of 2600 mm with fans)
2000 1600 4950 x 1300 x 2455 (height of 3007 mm with fans)
2250 1800 4950 x 1300 x 2455 (height of 3007 mm with fans)
2500 2000 4950 x 1300 x 2455 (height of 3007 mm with fans)
2800 2240 4950 x 1300 x 2455 (height of 3007 mm with fans)
3150 2500 6650 x 1900 x 2450 (height of 3061 mm with fans)
3550 2800 6650 x 1900 x 2450 (height of 3061 mm with fans)
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Ui Applicable . .
Capacity (KVA) Motor Power Outline Dimensions (W x D x H) (mm)
(kw)
4000 3150 6650 x 1900 x 2450 (height of 3061 mm with fans)
4500 3550 6650 x 1900 x 2450 (height of 3061 mm with fans)
5000 4000 6650 x 1900 x 2450 (height of 3061 mm with fans)
5600 4500 6650 x 1900 x 2450 (height of 3061 mm with fans)
Voltage Class: 6 kV
315 250 2000 x 1225 x 1908 (height of 2285 mm with fans)
355 280 2000 x 1225 x 1908 (height of 2285 mm with fans)
400 315 2000 x 1225 x 1908 (height of 2285 mm with fans)
450 355 2000 x 1225 x 1908 (height of 2285 mm with fans)
500 400 2000 x 1225 x 1908 (height of 2285 mm with fans)
560 450 2000 x 1225 x 1908 (height of 2285 mm with fans)
630 500 2000 x 1225 x 1908 (height of 2285 mm with fans)
710 560 2000 x 1225 x 1908 (height of 2385 mm with fans)
800 630 2300 x 1475 x 2008 (height of 2480 mm with fans)
900 710 2300 x 1475 x 2008 (height of 2480 mm with fans)
1000 800 2300 x 1475 x 2008 (height of 2480 mm with fans)
1120 900 2300 x 1475 x 2008 (height of 2480 mm with fans)
1250 1000 2300 x 1475 x 2008 (height of 2480 mm with fans)
1400 1120 2300 x 1475 x 2008 (height of 2480 mm with fans)
1600 1250 2300 x 1475 x 2008 (height of 2480 mm with fans)
1800 1400 2600 x 1525 x 2050 (height of 2600 mm with fans)
2000 1600 2600 x 1525 x 2050 (height of 2600 mm with fans)
2250 1800 2600 x 1525 x 2050 (height of 2600 mm with fans)
2500 2000 2600 x 1525 x 2050 (height of 2600 mm with fans)
2800 2240 2600 x 1525 x 2050 (height of 2600 mm with fans)
3150 2500 4950 x 1300 x 2455 (height of 3007 mm with fans)
3550 2800 4950 x 1300 x 2455 (height of 3007 mm with fans)
4000 3150 4950 x 1300 x 2455 (height of 3007 mm with fans)
4500 3550 6650 x 1900 x 2450 (height of 3061 mm with fans)
5000 4000 6650 x 1900 x 2450 (height of 3061 mm with fans)
5600 4500 6650 x 1900 x 2450 (height of 3061 mm with fans)
6300 5000 6650 x 1900 x 2450 (height of 3061 mm with fans)
7000 5600 6650 x 1900 x 2450 (height of 3061 mm with fans)
8000 6300 6650 x 1900 x 2450 (height of 3061 mm with fans)
Voltage Class: 6.6 kV
315 250 2700 x 1325 x 2008 (height of 2386 mm with fans)
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Ui Applicable . .
Capacity (KVA) Motor Power Outline Dimensions (W x D x H) (mm)
(kw)
355 280 2700 x 1325 x 2008 (height of 2386 mm with fans)
400 315 2700 x 1325 x 2008 (height of 2386 mm with fans)
450 355 2700 x 1325 x 2008 (height of 2386 mm with fans)
500 400 2700 x 1325 x 2008 (height of 2482 mm with fans)
560 450 2700 x 1325 x 2008 (height of 2482 mm with fans)
630 500 2700 x 1325 x 2008 (height of 2482 mm with fans)
710 560 2700 x 1325 x 2008 (height of 2482 mm with fans)
800 630 2700 x 1325 x 2008 (height of 2482 mm with fans)
900 710 3050 x 1575 x 2108 (height of 2582 mm with fans)
1000 800 3050 x 1575 x 2108 (height of 2582 mm with fans)
1120 900 3050 x 1575 x 2108 (height of 2582 mm with fans)
1250 1000 3050 x 1575 x 2108 (height of 2582 mm with fans)
1400 1120 3050 x 1575 x 2108 (height of 2582 mm with fans)
1600 1250 3050 x 1575 x 2108 (height of 2582 mm with fans)
1800 1400 4500 x 1325 x 2050 (height of 2525 mm with fans)
2000 1600 4500 x 1325 x 2050 (height of 2525 mm with fans)
2250 1800 4500 x 1325 x 2050 (height of 2600 mm with fans)
2500 2000 4500 x 1325 x 2050 (height of 2600 mm with fans)
2800 2240 4500 x 1325 x 2050 (height of 2600 mm with fans)
3000 2500 4500 x 1325 x 2050 (height of 2600 mm with fans)
3500 2800 6295 x 1500 x 2455 (height of 2930 mm with fans)
4000 3150 6295 x 1500 x 2455 (height of 2930 mm with fans)
4500 3550 8200 x 1900 x 2750 (height of 3300 mm with fans)
5000 4000 8200 x 1900 x 2750 (height of 3300 mm with fans)
5600 4500 8200 x 1900 x 2750 (height of 3300 mm with fans)
6300 5000 8200 x 1900 x 2750 (height of 3300 mm with fans)
7000 5600 8200 x 1900 x 2750 (height of 3300 mm with fans)
8000 6300 8200 x 1900 x 2750 (height of 3300 mm with fans)
9000 7100 8200 x 1900 x 2750 (height of 3300 mm with fans)
Voltage Class: 10 kv
315 250 2700 x 1325 x 2008 (height of 2386 mm with fans)
355 280 2700 x 1325 x 2008 (height of 2386 mm with fans)
400 315 2700 x 1325 x 2008 (height of 2386 mm with fans)
450 355 2700 x 1325 x 2008 (height of 2386 mm with fans)
500 400 2700 x 1325 x 2008 (height of 2386 mm with fans)
560 450 2700 x 1325 x 2008 (height of 2386 mm with fans)
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Ui Applicable . .
Capacity (KVA) Motor Power Outline Dimensions (W x D x H) (mm)
(kw)

630 500 2700 x 1325 x 2008 (height of 2386 mm with fans)
710 560 2700 x 1325 x 2008 (height of 2386 mm with fans)
800 630 2700 x 1325 x 2008 (height of 2386 mm with fans)
900 710 2700 x 1325 x 2008 (height of 2482 mm with fans)
1000 800 2700 x 1325 x 2008 (height of 2482 mm with fans)
1120 900 2700 x 1325 x 2008 (height of 2482 mm with fans)
1250 1000 2700 x 1325 x 2008 (height of 2482 mm with fans)
1400 1120 3050 x 1575 x 2108 (height of 2582 mm with fans)
1600 1250 3050 x 1575 x 2108 (height of 2582 mm with fans)
1800 1400 3050 x 1575 x 2108 (height of 2582 mm with fans)
2000 1600 3050 x 1575 x 2108 (height of 2582 mm with fans)
2250 1800 3050 x 1575 x 2108 (height of 2582 mm with fans)
2500 2000 3050 x 1575 x 2108 (height of 2582 mm with fans)
2800 2240 4500 x 1325 x 2050 (height of 2525 mm with fans)
3000 2400 4500 x 1325 x 2050 (height of 2525 mm with fans)
3150 2500 4500 x 1325 x 2050 (height of 2525 mm with fans)
3500 2800 4500 x 1325 x 2050 (height of 2600 mm with fans)
3750 3000 4500 x 1325 x 2050 (height of 2600 mm with fans)
4000 3150 4500 x 1325 x 2050 (height of 2600 mm with fans)
4500 3550 4500 x 1325 x 2050 (height of 2600 mm with fans)
5000 4000 6295 x 1500 x 2455 (height of 2930 mm with fans)
5600 4500 6295 x 1500 x 2455 (height of 2930 mm with fans)
6300 5000 6295 x 1500 x 2455 (height of 2930 mm with fans)
7000 5600 6295 x 1500 x 2455 (height of 2930 mm with fans)
8000 6300 8200 x 1900 x 2750 (height of 3300 mm with fans)
9000 7100 8200 x 1900 x 2750 (height of 3300 mm with fans)

10000 8000 8200 x 1900 x 2750 (height of 3300 mm with fans)

11250 9000 8200 x 1900 x 2750 (height of 3300 mm with fans)

12500 10000 8200 x 1900 x 2750 (height of 3300 mm with fans)

13750 11000 8200 x 1900 x 2750 (height of 3300 mm with fans)

Voltage Class: 11 kv

315 250 2951 x 1375 x 2008 (height of 2386 mm with fans)
355 280 2951 x 1375 x 2008 (height of 2386 mm with fans)
400 315 2951 x 1375 x 2008 (height of 2386 mm with fans)
450 355 2951 x 1375 x 2008 (height of 2386 mm with fans)
500 400 2951 x 1375 x 2008 (height of 2386 mm with fans)
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Ui Applicable . .
Capacity (KVA) Motor Power Outline Dimensions (W x D x H) (mm)
(kw)

560 450 2951 x 1375 x 2008 (height of 2386 mm with fans)
630 500 2951 x 1375 x 2008 (height of 2386 mm with fans)
710 560 2951 x 1375 x 2008 (height of 2386 mm with fans)
800 630 2951 x 1375 x 2008 (height of 2386 mm with fans)
900 710 2951 x 1375 x 2008 (height of 2481 mm with fans)
1000 800 2951 x 1375 x 2008 (height of 2481 mm with fans)
1120 900 2951 x 1375 x 2008 (height of 2481 mm with fans)
1250 1000 2951 x 1375 x 2008 (height of 2481 mm with fans)
1400 1120 3350 x 1575 x 2108 (height of 2582 mm with fans)
1600 1250 3350 x 1575 x 2108 (height of 2582 mm with fans)
1800 1400 3350 x 1575 x 2108 (height of 2582 mm with fans)
2000 1600 3350 x 1575 x 2108 (height of 2582 mm with fans)
2250 1800 3350 x 1575 x 2108 (height of 2582 mm with fans)
2500 2000 3350 x 1575 x 2108 (height of 2582 mm with fans)
2800 2240 4800 x 1325 x 2050 (height of 2600 mm with fans)
3000 2400 4800 x 1325 x 2050 (height of 2600 mm with fans)
3150 2500 4800 x 1325 x 2050 (height of 2600 mm with fans)
3500 2800 4800 x 1325 x 2050 (height of 2600 mm with fans)
3750 3000 4800 x 1325 x 2050 (height of 2660 mm with fans)
4000 3150 4800 x 1325 x 2050 (height of 2660 mm with fans)
4500 3550 4800 x 1325 x 2050 (height of 2660 mm with fans)
5000 4000 6870 x 1500 x 2455 (height of 3066 mm with fans)
5600 4500 6870 x 1500 x 2455 (height of 3066 mm with fans)
6300 5000 6870 x 1500 x 2455 (height of 3066 mm with fans)
7000 5600 6870 x 1500 x 2455 (height of 3066 mm with fans)
8000 6300 8200 x 1900 x 2750 (height of 3300 mm with fans)
9000 7100 8200 x 1900 x 2750 (height of 3300 mm with fans)

10000 8000 8200 x 1900 x 2750 (height of 3300 mm with fans)

11250 9000 8200 x 1900 x 2750 (height of 3300 mm with fans)

12500 10000 8200 x 1900 x 2750 (height of 3300 mm with fans)

13750 11000 8200 x 1900 x 2750 (height of 3300 mm with fans)
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Note

Models of 10 kV-4500 kVA, 6 kV-2800 kVA, and lower specifications do not have
front or rear door plates with a thickness of 25 mm.

The specific dimensions in this table are for reference only and the actual
dimensions are subject to the order.

47-



Installation and Wiring

2 Installation and Wiring

Install the medium-voltage drive to different positions based on different projects. See
the foundation drawing provided for plant layout and construction.

2.1 Preparations Before Installation

2.1.1 Installation Environment Requirements

e The application environment must meet the requirements in the following table.

Table 2-1 Application environment requirements

Item Description
Ambient Pre-heating may be needed for temperatures below 0°C within -10°C
temperature to +40°C. Derating is needed for temperatures above 40°C. The daily
P average temperature must be within 5°C to 35°C.
Relative 5% RH to 95% RH, without condensation
humidity
Height <1000 m (Derating is required for altitudes above 1000 m.) (Contact us

for altitudes higher than 1000 m).

Air pressure

86 kPa to 106 kPa

The dust in the electrical room must be equal to atmospheric dust and

Air quality cannot contain ferrous power or organic silicon particles.
Corrosive Gas Concentration
Hydrogen sulfide (H2 S) <0.001 PPM
Sulfur dioxide (SO 2) <0.05 PPM
Corrosion Chlorine (Cl2) <0.1 PPM
factors Ammonia (NH 3) <0.1 PPM
Nitrogen oxide (NO x) <0.02 PPM
Trioxygen (0 3) <0.002 PPM
Hydrogen chloride (HCL) <0.1mg/m?
Note

The preceding table lists the standard specifications. For details, see the Technical

Protocol.
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Note

Never use silicon series paraffin for floor of the electrical room. Failure to comply
will have bad impact on electrical contacts.

After connecting external cables (grounding cables, main circuit cables, and
control cables) into the cabinet, seal the cable entry holes with putty. Otherwise,
small animals such as rats may gain access to the cabinets and this may cause
serious damage to the device.

The storage environment must meet the requirements in the following table.

[
Table 2-2 Storage environmental condition
Item Specifications
Storage -20°C to +50°C, air temperature

temperature change less than 1°C/min

No freezing or condensation
should occur due to sharp change

Relative
humidity

5% to 95% in temperature.

Storage Free from direct sunlight, dust, corrosive gases, inflammable gases, oil
environment mist, vapor and water drop

Note

Improper storage can affect the service life of the AC drive and may even cause
improper operation of the drive.

For details about the environment conditions for storage, see IEC 60721-3-1:
2018 class 1K22 and IEC 60721-3-3: 2019 class 3K22 and 357 (solid particles).

General requirements

m Never directly place the drive on the floor but place it on a pallet.

m Add appropriate amount of desiccant in environments with excessive moisture.

s Use polyethylene sheet or aluminum foil as protective package to avoid water
seepage.

m Regular inspection: Throughout the storage period, check the storage condition
and packaging condition of the equipment monthly, pay particular attention to
mechanical damage and damage caused by humidity, temperature or fire. If the
packing is damaged or you find any damage to the equipment, check the damage
condition immediately. After the damaged equipment is repaired, store it as
described above.

= Storage of spare parts
Pay attention to the following items to prevent spare parts of the equipment from
being damaged.
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A CAUTION

o The spare parts must be stored in the position free from vibration and shock and
be protected against moisture, frost, temperature change, dust and gravel.

« The spare parts must be stored in their original packing in a dry and insect-proof
room. The storage place must be free of corrosive gases.

« Relative humidity: 5% to 95%. If you find the maximum allowed humidity has
been exceeded, protect the spare parts by taking proper measures such as
reducing temperature, heating, and dehumidifying.

« The spare parts must be stored in environments with a temperature range of -
20°C to +50°C.

« The PCBs must be stored in antistatic bags that prevent desiccant leakage and
free from corrosive gases or gases containing salt, soda, or other impurities. Do
not freeze the PCBs.

« Long-term storage will degrade the capacitor that is built in the power unit.
Then, the power unit must be energized once every six months.

2.1.2 Installation Clearance Requirements

See the engineering drawings provided by the manufacturer for cabinet dimensions and
baseplate mounting drawings. All cabinets must be installed according to drawings.
Reserve sufficient clearance in the surroundings to leave enough space for smooth air
flow, free door opening/closing, and maintenance. Provide a passageway for entering
the installation foundation and reserve sufficient space for the auxiliary equipment to
transport the equipment.

21000 21500
AC

% o
i o

I
X

Trench

Figure 2-1 Installation clearance of models of 10 kV/11 kV-7000 kVA, 6.6 kV-4000 KVA, 6 kV-
2800 kVA, 4.16 kV-1800 kVA, 3.3 kV-1400 kVA, and 3 kV-1250 kVA and below (unit: mm)
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2.1.3

>1000 |
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21500

21500
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Trench

Figure 2-2 Installation clearance of models of 10 kV/11 kV-8000 kVA, 6.6 kV-4500 KVA, 6 kV-

3150 kVA, 4.16 kV-2000 kVA, 3.3 kV-1600 kVA, and 3 kV-1250 kVA and above (unit: mm)

Note

« Install all cabinets on the U-steel base solidly and tie them to workshop ground
reliably.

e The protective armor of medium-voltage inlet and outlet cables, which must be
grounded and fixed to the cabinet reliably, must have sufficient mechanical
strength and away from the ground based on the grounding insulation distance
specified in all medium-voltage technical specifications.

« Reserve sufficient space at both the left and right sides of the cabinet for walking
around.

Instructions for Heat Dissipation

This product is a large-scale electronic device with strict environmental requirements.
The following describes the three heat dissipation solutions for AC drives. @ Install an air
conditioner. @ Install an air duct. ® Use the air-to-water cooling method.

These three solutions apply to different applications. The following describes these
solutions in details.

Installing an air conditioner

Refrigerating capacity of air conditioner

Place the drive in an enclosed room and install an air conditioner in the room. The air
conditioner dissipates the heat produced by the drive to the outside. The heat produced
by the drive must be estimated according to actual operating condition. The maximum
thermal design power is 4% of the rated power of the drive.

Calculate the refrigerating capacity needed based on the usable area of the room (0.15
kW generally). The total refrigerating capacity of the machine room is the sum of the
thermal design power of the drive and the refrigerating capacity needed.
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Q total room heat = { Q drive heat} + { Q space leakage heat}
= (W Ac drive capacity X 4%) + (S room area X 0.15)

Selection of air conditioner

e BasedonHP

Xhorse power Q Refrigerating * 2.5

capacity

e Based on model
Generally, 1P represents a refrigerating capacity of 2500 W (model 25). 1.5P
represents a refrigerating capacity of 3500 W (model 35). For other models, you can
estimate the HP needed based on the refrigerating capacity. For example, the model
50is 2P.

VMO“I = QRemgeramgcapamy+ 100
e Based on power consumption of the air conditioner

Woowe= Qumancss T oo
~
~ X Horse power X 735 (unit: watt)

e Precautions for selecting the air conditioner

m  When the indoor and outdoor ambient temperatures exceed the rated cooling
capacity conditions of the air conditioner, appropriately upgrade the air
conditioner power.

m The hot air discharged from the AC drive must be effectively cooled by the air
conditioner. If site conditions prevent this, the air conditioner power must be
upgraded.

m  When the power is greater than the power of the installed air conditioner, a
significant temperature difference between the inside and outside of the machine
room can easily cause condensation on the frequency converter. In this case, anti-
condensation measures should be taken.

Advantage of an air conditioner

The air conditioner can help keep the environment clean as no direct air exchange exists,

which can prolong the service life of the drive and reduce the maintenance rate.
Installing an air duct

Design of an air duct

Generally, the air duct is installed above the cabinet to dissipate the heat generated by
the drive to the outside. The air inlet of the drive is refilled with cold air continuously to
cool the system down.

The following two air duct installation methods are available.
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e Airduct and fan cover connection

mmm Air outlet
: | =]
- I Rain cover
>
Metal mesh A (
% % % 3. Cotton Airinlet
< filter
e )
Cable
] trench |

Figure 2-3 Air duct diagram (models of 10 kV/11 kV-2500 kVA, 6.6 kV-1600 kVA, and

below)
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; -
Air outlet ‘ | |—=-—‘7
Rain cover
>
O
% % % % - Metal mesh O g B
SRR & P B
- Cotton A4 Airinlet
% % % % é fer d
Cable
trench
D e =
[ [ A
0 _ o

Figure 2-4 Air duct diagram (models of 10 kV/11 kV-2800 kVA to 4500kVA, and 6.6 kV-
1800 kVA to 3000 kVA)

“ Wall  wall o
. L Air outlet = ?n cover
= X X % % AC jl

%IX %I I %IX ) Metal mesh drive | Airinlet
%D%%%E ﬁlc;'gl?n

Cable

trench

Wall

Figure 2-5 Air duct diagram (models of 10 kV/11 kV-5000 kVA to 7000 kVA, and 6.6 kV-
3500 kVA to 4000 kVA)
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1 I:] E] Air outlet \ \ [ ]
: m M M M g Mf 'ACdriver'
O |

'ﬂ“j“” j“ e

Rain cover

_—
Airinlet

Figure 2-6 Air duct diagram (models of 10 kV/11 kV-8000 kVA to 13750 kVA, and 6.6

kV-4500 kVA to 9000 kVA)
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Wall Wall _
Rain cover
Air outlet o3
o AC .
% Metal mesh Drive / Air Inlet
% Filter
cotton
Cable
trench

Figure 2-7 Air duct diagram (models of 6 kV-2800 kVA, 4.16 kV-1800 kVA, 3.3 kv-1400

kVA, 3 kV-1250 kVA, and below)
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Wall
Air outl == |
I iroutlet Weather canopy
N N @ Add a steel N
l | N'@ @ mesh here ‘-@
% @ N % % @ @ Filter cotton
Trench
Wall

zsi=s

Figure 2-8 Air duct diagram (models of 6 kV-3150 kVA to 4000 kVA, 4.16 kV-2000 kVA
to 2800 kVA, 3.3 kV-1600 kVA to 2250 kVA, and 3 kV-1250 kVA to 2000 kVA)

Wall

[

Air outletg™ == [

& |Add a steel / i ) Weather canopy
mesh here, } \\’

=~ Airinlet
Filter cotton

Trench

Wall

e

Figure 2-9 Air duct diagram (models of 6 kV-4500 kVA to 8000 kVA, 4.16 kV-3150 kVA
to 5600 kVA, 3.3 kV-2500 kVA to 4500 kVA, and 3 kV-2250 kVA to 4000 kVA)

e Integrated air duct
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Air outlet
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Metal mesh
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Airinlet
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Figure 2-10 Air duct diagram (models of 10 kV/11 kV-2500 kVA, 6.6 kV-1600 kVA, and

below)

|
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‘ ‘ Air outlet
- T Rain cover
>
% % % % 2 Metal mesh O
a T - =
=, Airinlet
= L
- Cotton filter|
Cable
trench

JEE A

Figure 2-11 Air duct diagram (models of 10 kV/11 kV-2800 kVA to 4500kVA, and 6.6 kV-
1800 kVA to 3000 kVA)
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EnEENN

Wall Wall
‘f—“—i T_J 3 Airoutlet 100w} R}”‘COVEV
%| %| %|% Metal mesh AC drive “Airinlet
AN ZAN|174N

% D % % E ﬁlcigtron

Cable

trench

Wall

Figure 2-12 Air duct diagram (models of 10 kV/11 kV-5000 kVA to 7000 kVA, and 6.6

kV-3500 kVA to 4000 kVA)

E. El E F Air outlet rj .
i T AC S
M N% M M N M M M drlve; ﬁﬁ;‘:’”
Cable
trench
e

Figure 2-13 Air duct diagram (models of 10 kV/11 kV-8000 kVA to 13750 kVA, and 6.6

kV-4500 kVA to 9000 kVA)
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’—‘ Airou’t?ﬁﬁ— — @ | F?n cover

%% % e Airinlet
Metal mesh | AC |
drive | /
%% % Cotton
filter
Cable
trench

Wall

Figure 2-14 Air duct diagram (models of 6 kV-2800 kVA, 4.16 kV-1800 kVA, 3.3 kV-1400
kVA, 3 kV-1250 kVA, and below)

Wall
.
‘ ‘ ‘ ‘ Airoutlet /== 2
@@ @ ﬁ]dedss fs1teereel &EW%thercanopy
o 5 K
@ @ @ % E @ %1 Filter cotton
Trench
Wall

jamjnE]

Figure 2-15 Air duct diagram (models of 6 kV-3150 kVA to 4000 kVA, 4.16 kV-2000 kVA
to 2800 kVA, 3.3 kV-1600 kVA to 2250 kVA, and 3 kV-1250 kVA to 2000 kVA)
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Wall

| ‘ ‘ Airoutletgy |'="|=| m
' M M  IAdd a steel [ ) Weather canopy
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e g e totton

Trench

Wall

Figure 2-16 Air duct diagram (models of 6 kV-4500 kVA to 8000 kVA, 4.16 kV-3150 kVA
to 5600 kVA, 3.3 kV-2500 kVA to 4500 kVA, and 3 kV-2250 kVA to 4000 kVA)

Advantage of an air duct:

The air duct features low cost, high reliability, and good heat dissipation
performance. It is applicable to occasions requiring high cleanness.

Note

If the cooling fan on the top of the cabinet is far away from the air outlet (longer
than 10 m without turning in the air duct), install an auxiliary exhaust fan at the
air outlet. If the air duct needs a turning for the convenience of construction, you
may install a fan to force the air in.

If the air duct is designed improperly, rainwater may flow backward on rainy
days, which can result in short circuit in the drive. The whole ventilation pipe
must have a certain inclination angle. Cut a hole at the downside of the pipe for
ventilation to avoid rainwater from flowing backward, and add an air filter to
the hole to prevent intrusion of small animals.

Ensure that the air duct is made according to related air duct design drawing
delivered together with the equipment.
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Note

The air inlet dimensions of the product shall be determined by the specific project
drawings.

The product does not provide an air duct by default. The air duct shown in the figures of
this section is optional.

Air-to-water cooling solution
Air-to-water cooling principle

The hot air of the drive is directly exchanged by the air-cooling unit through the air duct,
and the heat emitted by the drive is carried away by the cooling water, and the cool air is
discharged directly into the room.

The cold water temperature in the air cooling unit is lower than 33°C, which allows the
ambient temperature in the drive room to fall below 40°C, ensuring a good operating
environment of the drive. The cooling water is completely separated from the circulating
wind, and the water pipeline is clearly separated from the medium-voltage equipment
outside the drive room to ensure that the medium-voltage equipment room is not subject
to safety threats and accidents such as waterproofing and insulation damage.
Meanwhile, the drive uses the circulating air inside the closed room to cool the device,
which generates minimum amount of dust and requires little maintenance, thus reducing
adverse impact on the power unit cabinet and control cabinet. The diagram of an air-to-
water cooling system structure is as follows.

J

t wind <:| ﬂ ‘

(Front)

Cold wind

Suisyesy
p3]002 J2rem

Cable trench

Figure 2-17 Air-to-water cooling diagram of the system
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Air-to-water cooling condition
The application site should meet the following conditions.

e Thetemperature of industrial cooling water on site does not exceed 33°C. The inlet
water pressure is between 0.25 MPa and 0.55 MPa, and the return water pressure
drop does not exceed 0.1 MPa.

e The necessary amount of cooling water is available. The amount of circulating cooling
water needed by the water cooling system is as follows:

Thermal design power (kW): Cooling water flow (m’/h) = 4:1 (single set of air-to-
water cooling system)

e The drive needs to be placed in an independent closed room with a thermal insulation
of more than 10 cm in thickness or in such a room that has been treated with thermal
insulation measures, with net height of the room not higher than 3.5 m.

e Meanwhile, a place for construction and installation must also be available in the
front/rear of the room in the width direction. The depth of this place cannot be lower
than 2.0 m and the width must be equal to the room.

e Asthe power supply capacity required by the drive room is 6 kw, two 380 VAC/3PH
power supplies are needed on site.

e The cooling water cannot contain suspension deposition and the pH value of the
cooling water must be higher than or equal to 7.2.

Selection and configuration principles
Take the 800 kVA AC drive as an example:

Based on the rated power of 800 kVA and operating efficiency of 96%, the maximum
thermal design power of the drive is 800 x 4% = 32 kW. As the system allows the hot air
exhausted from the drive to exchange heat through the air-to-water cooling unit and
then vented back into the room, the efficiency of the air circulation is greatly improved.
The air circulation efficiency is close to 99%. Considering the heat generated under
extreme operating conditions, high water temperature, system exchange efficiency and
other factors, the design margin of the air-to-water cooling unit is usually 115% to 120%.
The heat exchange power of the air-to-water cooling unit cannot be lower than 37 kw/
set. The cooling power of the air-to-water cooling unit used is 40kw.

The formula for calculating the total cooling air volume of an individual drive is as
follows: Air volume of a fan x Number of fans. The fan on top of the drive cabinet and the
fan configured by the air cooling system adopt the hot standby structure. The system is
cooled by indoor closed recirculation, with the ambient temperature kept below 40°C.
When the air-to-water cooling unit fails or the outdoor ambient temperature is low, the
air vent of the drive and the air inlet of the air-to-water cooling unit can be isolated,
allowing the hot air of the drive to be directly discharged to the outside. Keep the
temperature of the drive room lower than 40°C through cooling the external
environment. This is to further reduce the operating cost of the drive.
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2.1.4

The cooling water flow on site can be estimated according to the following basis: 3 m3//
h to 4 m’/h cooling water flow per every 10kW of cooling power.

Foundation and Cable Design

The drive must be installed onto a flat concrete foundation with pre-installed U-steel for
AC drive installation within any 2 mm of the installation support surface and a surface
unevenness lower than 4 mm. The foundation must be able to bear the weight of the
drive and made of incombustible materials with a smooth and moisture-proof surface.
The cable ducts must also be made of incombustible materials which are moisture-proof
and dust-proof. Take protective measures on the cable ducts to prevent intrusion of
animals. Carry out construction work according to the foundation map provided.

During foundation design, take the following factors into consideration: Inspection space
in front of/behind the drive and position of heat dissipation ducts. Wiring and routing
directions of power supply cables, motor cables, and system control cables. It is
recommended to design the cable trench or cable ducts below the drive. The MV cables,
power cables, and signal cables must be routed through different routes. The wiring
diagram and requirements are as follows. For detailed installation dimensions, see the
engineer drawings delivered together with the drive.

ACdrive T ’ W.

3
4 Trench
Power cable —Dee,
Cable tray ‘
Signal cable

Figure 2-18 Foundation layout (unit: mm)
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A CAUTION

Strictly separate medium-voltage cables from low-voltage cables.
The cable trench must use non-flammable materials and be smooth. Damp-

proof, dust-proof and rat-proof measures are required.

Power cables

Route the main power supply cables and motor cables according to local
standards and instructions from cable manufacturers.

To achieve the optimal EMC performance, steel-armored three-phase cables with
each phase individually shielded are recommended. If single-phase cables are
used, the cables of three different phases must be grouped together.

If the cross-sectional area of the cable shield is lower than 50% of the sectional
area of one phase, lay an additional grounding cable along the power cable to
avoid over-temperature of the cable shield. For more information, check local
regulations.

Reserve adequate space between two cable brackets, ladders, or trays inside the
cable trench so that it is convenient to lay cables and fix/connect connectors, and
to replace or add a cable and its connector when multiple cables are laid on the
same bracket, ladder, or tray.

The distance between cable brackets, ladders, or trays must be longer than 300
mm. The minimum clear distance from the bottom bracket to the trench bottom
must be longer than 100 mm.

Cables are fixed by cable brackets. For horizontal cabling, if the outer diameter of
power cables and control cables is lower than or equal to 50 mm, set a support
every 0.6 m. If the outer diameter of power cables is larger than 50 mm, set a
support every 1.0 m. The single-core cables that form a regular triangle must be
tied up every 1.0 m. For vertical cabling, set a supportevery 1.0 mto 1.5 m.

The power and control cables must be installed on the brackets on both sides of
the trench with vertical spacing greater than 300 mm. If conditions are not met, the
power cable must be positioned on the bracket above the control cable.

Grounding cable

The grounding cable must be routed based on local standards.

Control cable

Control cables cannot be routed in parallel with power cables. If this is unavoidable, a

minimum distance of 300 mm (12 in.) must be maintained between the control cable

and the main circuit cable. Control cables and power cables must be cross-wired at 90

degrees.

-65-



Installation and Wiring

2.2

2.2.1

Note

MV cables must be terminated with connectors according to the cable manufacturer's re-
quirements. Power connectors must be made by authorized personnel.

Mechanical Installation

Packaging

Products are delivered in wooden crates or simple packages based on the transportation
distance and agreement. We will guarantee the safety of the products during
transportation. For special requirements, contact us.

o Definition
Wooden crate packaging: Products are packed into a wooden crate.

Simple packaging: The bottom of the products is supported by a pallet. The other
sides of the products are packed by plastic film that prevents water/dust intrusion.

Upward

Front of cabinet it 40

Medium-voltage AC drive

Model
Serial No.

Receiving Company:

VV\W/

Figure 2-19 Wooden crate packaging
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Rainproof and dustproof - -

measures such as plastic film

Pallet

The eyebolts of the 8000 kVA to
13,750 kVA transformer cabinet are
exposed on the package.

Figure 2-21 Packaging of 8000 kVA to 13,750 kVA transformer
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Note

« Models of 10 kV-5000 kVA and above are transported without fans, except the 10
kV-8000 kVA to 13750 kVA power cabinets.

o The eyebolts of the 10 kV-8000 kVA to 13750 kVA transformer cabinet are
exposed on the package to facilitate pick and place, regardless of whether the
cabinet is naked or packed in the wooden crate.

« The distance between the device and the wooden crate cannot be shorter than
20 mm.

2.2.2 Handling

The MV AC drive can be handled by a crane or rollers.

e Crane
The drive carries eyebolts on the base. When lifting the drive with a crane, install the
four shackles to the four eyebolts on the drive base and pass the lifting rope (steel
rope inhibited) through the shackles. Then lift the drive with the crane.

A CAUTION

Four lifting slings of equal length must be used for hoisting the AC drive. Ensure the
height from the hook to the top of the AC drive is greater than 1.5 m. Move slowly after
hoisting. Continuously monitor the status of the AC drive in real time. Failure to comply
may result in damage to the AC drive.
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>15m
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Figure 2-22 Handling with a crane

Figure 2-23 Handling the 10 kV/5000 kVA to 13,750 kVA transformer cabinet (un-

packed) with a crane
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Note

When lifting the transformer cabinet, the sling shall be threaded through the holes of fan
guard on the top of the cabinet. But the sling should be kept a distance from the top
board of the cabinet. Remember to close the cabinet door.

Lifting sling

Shackle

Figure 2-24 Handling the 10 kV/8000 kVA to 13,750 kVA transformer cabinet (packed)

with a crane

Note

When lifting the transformer cabinet, you need to install shackles on the top of the cabi-
net. (The same lifting approach is applied in plastic wrapping and wooden wrapping.)

e Roller (recommended)
When carrying the rollers, first lay the rollers side by side on the floor, then place the

cabinet on the rollers, and move the rollers cyclically, as shown in the following

figure.

foi& CAUTION

Ensure that the roller diameter is no more than 30 mm and the interval between two ad-
jacentrollers are no more than 300 mm; otherwise, the AC drive base may be deformed.
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Figure 2-25 Handling with rollers

2.2.3 Unpacking

] -
4

Check whether the spare parts are intact once receiving the MV AC drive. If any spare part
is damaged, contact us immediately. Damage caused by external force or environment is

not covered by warranty.

1. Pre-unpacking inspection

No.

Item

Checked

Inspect whether the package is intact and whether there are serious
mechanical damage, collision marks, dust, water stains, fungus,
deformation, and rust.

Check that the product serial number matches the order.

Check that the number of items in the package matches the packing
list.

Note

If the device is damaged during transportation, take photos of the damaged parts and fill
in the transportation damage report. Then submit the photos and report to us or the

carrier.

2. Unpacking a wooden crate
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Step

Item

1

Place the product in an empty and flat production hall and prepare iron
crowbars and other tools.

Pry out the wooden crate along the gap in the crate. Remove the cover, side
plates, end plates, and pallet. During unpacking, put the crowbar into the crate
as short as possible so as to prevent damaging the equipment. Exercise
caution during the whole process to prevent personal injuries caused by iron
nails.

When removing the packing materials such as plastic film, do not use sharp
tools to avoid scratching the AC drive.

Unscrew the bolts that join the AC drive and the pallet.

Cover

Support beam 7\

End plate ——

Side plate

Pallet

Figure 2-26 Unpacking the wooden crate
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Y The naked product is exposed after the package is removed. Before you
FUNPEERIN. SN ey dismantle the naked product, remove the hoisting set that is fastened with
M16x90 screws. Protect the screws from falling into the cabinet.

After the bracket is rotated 90°,
tighten two M12 screws to protect
the bracket from shaking.

Rotate the
bracket 90°.

Figure 2-27 Unpacking a transformer cabinet (models of 10 kV/8000 kVA to 13,750 kVA)

No. Component No Component
@ Cover @ End plate
@ Support beam ® Side plate
® Hoisting set of the cabinet ® Wooden pallet
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Note

« When unpacking the AC drive, first remove the cover plate and wooden support
beam, then remove the side plate and end plate, and finally remove the pallet.

o Read the unpacking illustration before unpacking the 10 kV transformer cabinet
with a capacity of 8000 kVA to 13750 kVA.

« The distance between the device and the wooden crate cannot be shorter than
20 mm.

3. Unpacking a simple package

Step Item
Place the product in an empty and flat production hall and remove the packing
1 materials such as plastic film. Do not use sharp tools to avoid scratching the AC
drive.
2 Unscrew the bolts that join the AC drive and the pallet.

4. Inspection after unpacking

Check the condition of the drive immediately after unpacking and note the following

items.

No.

Item Checked

1

Open the rear door plate of the drive unit and check the internal
condition.

Check the condition of the related equipment (such as the
transformer) according to the corresponding user guide.

Check that spare parts are intact and complete. If any spare parts
are missing, contact us or the carrierimmediately.

No.

Precautions Checked

—_

Check whether the door and side plates are deformed or peeled
off.

Check whether control cables are connected properly.

Check whether unassembled spare parts are complete.

Check whether the bolts are in place.

Check whether there are damaged parts.

Check the dust-proof layer.

Check whether there is water stain.

(N[ | DM W N

Check whether there is damage caused by insects and ants.
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2.2.4 Installation and Fixation

The following installation instructions apply to general installation conditions in
industrial environment. For use in special environments, contact us first. Installation
procedure:

1. Before performing mechanical installation, make sure that are all environment
requirements described in preceding sections are satisfied.

2. Check the base level with a gradienter. The unevenness within 2 m around the
mounting surface must be lower than or equal to 4 mm. Flatten the uneven floor
before installation.

3. Open all the cabinet doors and check whether the drive and accessories are intact. If
any part is damaged or missing, contact technical support or the carrier immediately.
Open the cabinet door in the way, as shown in the following figures.
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1 S
‘m Door lock
X [t Y o ﬁ

)

[N

[

=

Use the provided key to

rotate clockwise to

— Fix the rear cover with
provided M6x18 large
washer combination screws

L

Figure 2-28 Opening the front door/rear cover of the cabinet (models of 10 kv/11 kv-
2500 kVA, 6.6 kV-1600 kVA, and below)

Note

Only the front cabinet door of models of 10 kV/11 kV-2500 kVA and 6.6 kV-1600 kVA and
lower specifications has door locks. The rear cover is fixed with screws.
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— U e the provided key to
rotate clockwise to open
the cabinet door.

Figure 2-29 Opening the front door/rear cover of the cabinet (models of 10 kv/11 kv-
2800 kVA, 6.6 kvV-1800 kVA, and above)

Note

Both front and rear cabinet doors of models of 10 kV/11 kV-2800 kVA and 6.6 kV-1800
kVA and higher specifications have door locks.
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Door lock

Use the provided key to
rotate clockwise to
open the cabinet door.

Fix the rear cover with
. . -— provided M6x18 large
o, - T washer combination screws.

Figure 2-30 Opening the front door/rear cover of the cabinet (models of 6 kvV-2800 kVA,

4.16 kV-1800 kVA, 3.3 kV-1400 kVA, 3 kV-1250 kVA, and below)

Note

Only the front cabinet door of models of 6 kV-2800 kVA, 4.16 kV-1800 kVA, 3.3 kV-1400
kVA, 3 kV-1250 kVA, and lower specifications has door locks. The rear cover is fixed with
Screws.

4. Check whether cabinet doors can be opened and closed completely. If not, adjust the
cabinet. Check the limit lock on the doors. Except the master control cabinet door, all
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the other front and rear doors cannot be opened after power-on. If the door is opened
without authorization, the system reports a fault and triggers MV tripping.

5. After the cabinet is installed, the base of the cabinet is soldered to the foundation U-
steel directly, as shown in the following figure. (For details about the foundation U-
steel, see the engineering drawing delivered with the product.)

Figure 2-31 Soldering diagram

Component

Solder point

Solder point

@ e oes

Foundation

A CAUTION

Open the cabinet doors as described above. Otherwise, the equipment will be damaged.
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2.3 Electrical Installation

2.3.1 Precautions for Electrical Installation

2.3.2

Note

Ensure that the diameter and voltage resistance of inlet MV cables and control
power cables meet the requirements. The input and output MV cables must pass
the voltage resistance test.

Ensure that the effective surge protection measure has been take on the MV
switch on the input side.

The armor of MV inlet cables and load cables must be grounded reliably, be
fixed into cabinets reliably, have sufficient mechanical strength, and keep
proper insulation distance as stipulated in all MV technical specifications.
Route the input cables and output cables separately to avoid cable mixing and
danger caused by insulation damage.

Separate signal cables of the MV variable frequency power supply from strong
power cables. Use shielded twisted-pair (STP) cables as analog signal cables
and ensure that the shield is reliably grounded at one end.

Always keep the MV variable frequency power cabinets to be tied to the
workshop ground reliably to ensure personal safety.

Set a special ground electrode in the control cabinet before electrical
installation. The grounding resistance of the ground electrode cannot be greater
than 2 Q (4 Q for others).

Before measuring the insulation resistance of the transformer or performing the
withstand voltage test, short-circuit all terminals on the secondary side of the
transformer. Otherwise, units will be damaged. The test on the transformer must
be agreed and supported by the manufacturer.

Positions of Outlet Holes on the Base

Note

Precautions on cable entry are as follows:

Confirm the cable inlet hole positions of all cables.
Make sure to strictly separate power cables from control cables.

The following figures show the positions of outlet holes on the base of different AC drive

models.
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®
= -

C oo

Q —®

L@

Figure 2-32 Positions of outlet holes on the base (models of 10 kV/11 kV-2500 kVA, 6.6 kV-

1600 kVA, and below)

No. Component No. Component
@ Back of cabinet @ Inlet/Outlet hole of control
cables
Inlet/Outlet hole of MV cables Main groundlrjg copper busbar
of control cabinet
® Inlet/Outlet hole of MV cables ® Front of cabinet
®
@
' H g
0
je & o
X L s
®
®

Figure 2-33 Positions of outlet holes on the base (models of 10 kV/11 kV-2800 kVA to 4500

kVA, and 6.6 kV-1800 kVA to 3000 kVA)

No. Component No. Component

@ Inlet/Outlet hole of MV cables ® Main groundlr.lg copper busbar
of control cabinet

@ Back of cabinet ® Front of cabinet

©) Intet/Outlet hole of control ® Inlet/Outlet hole of MV cables

cables
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®

©
Q I
- [ RS —— @
@

Figure 2-34 Positions of outlet holes on the base (models of 10 kV/11 kV-5000 kVA to 7000

kVA, and 6.6 kV-3500 kVA to 4000 kVA)

No. Component No. Component
Inlet/Outlet hole of MV cables ® Main groundlr?g copper busbar
of control cabinet
Intet/Outlet hole of control @ Inlet/Outlet hole of MV cables
cables
®
@
: L -
O -
©
©)
O .
' = [
g g {Q ji=y @
. HIK =
®
®
@

Figure 2-35 Positions of outlet holes on the base (models of 10 kV/11kV-8000 kVA to 13750

kVA, and 6.6 kV-4500 kVA to 9000 kVA)

No. Component No. Component
Inlet/Outlet hole of MV cables .
@ for the pre-charge cabinet ® Front of cabinet
. Inlet/Outlet hole of MV cables
@ Back of cabinet ® for the AC drive
® Inlet/Outlet hole of control o Inlet/Outlet hole of cables for
cables the pre-charge cabinet
@ Main grounding copper busbar - -
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@

| =i
®

051 @

Eﬁi@

Figure 2-36 Positions of outlet holes on the base (models of 6 kV-2800 kVA, 4.16 kV-1800

KkVA, 3.3 kV-1400 kVA, 3 kV-1250 kVA, and below)

No. Component No. Component
@ Back of cabinet Inlet/Outlet hole of control
cables
@ Inlet/Outlet hole of MV cables ® Main groundlr?g copper busbar
_ of control cabinet
©)] Inlet/Outlet hole of MV cables ® Front of cabinet
®
O
L B
g T (3)
@

Figure 2-37 Positions of outlet holes on the base (models of 6 kV-3150 kVA to 4000 kVA, 4.16

kV-2000 kVA to 2800 kVA, 3.3 kV-1600 kVA to 2250 kVA, and 3 kV-1250 kVA to 2000 kVA)

No.

Component No. Component

Main grounding copper busbar

Inlet/Outlet hole of MV cables A
of control cabinet

Inlet/Outlet hole of control
cables

@ Inlet/Outlet hole of MV cables
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O

o00

i

[o[on

bo IR

g

QOw ®©

Figure 2-38 Positions of outlet holes on the base (models of 6 kV-4500 kVA to 8000 kVA, 4.16

kV-3150 kVA to 5600 kVA, 3.3 kV-2500 kVA to 4500 kVA, and 3 kV-2250 kVA to 4000 kVA)

No. Component No. Component
Inlet/Outlet hole of MV cables .
@ for the pre-charge cabinet ® Front of cabinet
. Inlet/Outlet hole of MV cables
@ Back of cabinet ® for the AC drive
® Inlet/Outlet hole of control @ Inlet/Outlet hole of cables for
cables the pre-charge cabinet
@ Main grounding copper busbar - -

2.3.3 System Grounding

Ensure that the grounding resistance is less than 4 Q and use a copper bar of 25 mm x 4

mm for grounding. Install the copper bar in the cable trench under the foundation U-

steel frame. Connect the main grounding point of the MV system to the copper bar tightly

and then connect the copper bar to the base of all cabinets. Combine all signal cables

into one grounding point and connect this point to the copper bar, as shown in the
following figure.

-84-




Installation and Wiring

5 B g

| = =

@ o S

g 8 S

] o o=

Medium-voltage (Bn Electronic (:n Electronic| ©

system = system - system 2

8 C

= S

= er

- 2

i

Medium-voltage Safe grounding
grounding
| pr—— -

L

Main power grounding point
Figure 2-39 System grounding diagram

2.3.4 Connection of the Main Grounding Bolt

Note

The precautions on connecting the grounding bolt are as follows:

o Ensure that the measured resistance of the grounding cable is smaller than 4 Q.
« Mark the grounding cable clearly.
o Ensure the MV AC power is de-energized.

Attach the user main grounding cable or copper busbar to the main grounding bolt of the
AC drive as shown in the following figure, and use a wrench to tighten the screw with a
tightening torque of 45 N-m.
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The main grounding bolt is
located inside the base
channel steel at the rear of
the power cabinet and
transformer cabinet.

Figure 2-40 Wiring of the grounding bolt

2.3.5 Wiring of the Main Circuit

Note

« Never wire input terminals and output terminals wrongly. Failure to comply will
result in severe damage to the MV AC drive.

« Make sure that the input power has been cut off before wiring. Failure to comply
will result in an electric shock or a fire.

o Only allow authorized electrical engineer to perform wiring. Failure to comply
will result in an electric shock or afire.

« Ensure reliable grounding of cabinets. Failure to comply will result in an electric
shock or a fire.

« Confirm that the emergency stop button is normal before power-on.

« Never touch output terminals directly, connect output terminals to the housing
of the MV AC drive, or short output terminals. Failure to comply will result in an
electric shock or a short circuit.

Connect the MV power cables and motor cables respectively to the input terminals and
output terminals of the drive. A main circuit breaker is installed between the MV power
cables and the drive. After receiving the signal that indicates MV switch-on is allowed,
the breaker is allowed to be closed. The output terminals of the drive is connected to the
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motor directly (or through the bypass cabinet). The input/output main circuit and the
wiring flowchart are shown below.

e If a bypass cabinet is used, the main circuits are as wired according to the following
figure.
Medium-voltage AC drive
User input power Mediumrvolt_age Transformer cabinet Power cabinet Control
supply 3KV, 3.3 kv, pnec e T || board )
4.16 KV, 6 kV, 6.6 kV, 1 | £ ! powerunit | cabinet Customer input control power
. ’ s ’ ! g i ! supply 380 VAC, 3 PH, 50 Hz
10kV,11kVAC, 3 5 | |
PH, 50 H I i !
’ z QF My i £ L External power supply switch
circuit [ .
I
Motor
M
S =
————1
/)| Cable trench 7
Figure 2-41 Main circuit wiring diagram (automatic bypass cabinet)
Note

If manual bypass cabinet is selected, only replace contactors KM1, KM2 and KM3 in the
preceding figure with isolation switches QS1, Q52 and QS3. Prepare cables for connection
in the preceding figure by yourself. For selection and making of these cables, refer to the
engineering drawing that is delivered together with the AC drive.

If the bypass cabinet is not used, the main circuits are as wired in the following figure.

Medium-voltage AC drive

. Mediumrvoll_age Transformer cabinet Power cabinet Control
User input power ""egg;:ee‘t""" PeSSEEST Tt 7 [board/ Customer input control power
supply 3kV,3.3kV,4.16 1 - E o [ e supply 380 VAC, 3 PH, 50 Hz
kV, 6 kV, 6.6 kV, 10 kV, [N | |
11KV AC, 3 PH, 50 Hz [ o |
MY ul £ o — | External power supply switch
QF circuit ] e
ety H( T
Motor
| Ul Mw T -
Vs 77 I 7
7 7 iz
77

Figure 2-42 Main circuit wiring diagram (without bypass cabinet)

e The main circuit wiring diagram for a primary pre-charge cabinet is shown below:
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2.3.6

Medium-voltage AC drive

User input power ET R —
supply 3kV, 3.3k, | "G | g | ot | & || Customer input control
4.16kV,6KkV,6.6 = e I power supply 380 VAC, 50 Hz
kV, 10 kV, 11 kV AC, el (¥ : |
w é H External power supply switch
3PH, 50 Hz oF H ttn - £ 4
e AN B
Motor
| o
R [UV[W \—‘ ‘ -
:‘J ‘
{Cable trench

Figure 2-43 Main circuit connection diagram (primary pre-charge cabinet)

Note

Prepare the preceding cables beforehand. For details about selection and manufacturing
of the cables, see the engineering drawings delivered with the AC drive.

Connection of the Cable Inlet/Outlet Terminals

Note

The precautions on connecting the MV inlet and outlet terminals are as follows:

e Check phases U, V, and W and mark them clearly.
« Confirm that the device is not energized.

As shown in the following figure, connect the three-phase cable to the corresponding
three-phase copper busbar through the wiring holes. Tighten the bolts through a wrench
with a tightening torque of 45 N-m.

OPE® O




Installation and Wiring

Component

M10 nut

Spring washer

Flat washer

Copper busbar

O-type terminal

Flat washer

Qe o e e eloes

M10 hex bolt
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2.3.7 Wiring of the Control Circuit

Components of the control circuit

Left Front view Right
‘ ()
Power
supply Core control board
board
[ ]
Reserved O bezE
for PLC
expansion
System
‘ ‘ interface board

IR TR IE H
Xs T HEEEEEENEE | |
I S ) —— | E—
Commissioning QFIQF2QF3QF4 X2 KJL1KJ2 KL K2 X3
power socket
[—— —
[ 1] [ ] User interface board
T |
KM1 KM2 X1
Control power
supply storage box
UPS
(optional)

Figure 2-45 Layout of the control board components (models of 10 kV/11 kV-2500 kVA, 6.6
kV-1600 kVA, and below)
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Right

Left Front view
DVB Core control PLC
board
PLC1
PLC2
1/0 board ¢
= Qif;
X2
System

interface board

E==co-—=d--=cFb=-s=2=

QF1 QF2 QF3QF4QF5 QF6 QF7 KM1 KM2

]
—

| )

HH—T—H
[

KM3 KM4  KM5 KJ6

Secondary

power supply
storage box

Control pre-charge resistor

UPS

Figure 2-46 Layout of the control board components (models of 10 kV/11 kV-2800 kVA to

4500 kVA, and 6.6 kV-1800 kVA to 3000 kVA)
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Left Front view Right Rear
2
1]
= .M 9 s
1 N
I
I -
I
4]
| | || Feccccwcoese
.
I] @
I
{1
{ :|X2 EEEEEEEEEEE
[T]
I -
I
I .
W | | || Esccccmocccos
] " ]
00 °
PLC
| I—
5
LTI
o
=
] — |
|
7

Figure 2-47 Layout of the control board components (models of 10 kV/11 kV-5000 kVA to
7000 kVA, and 6.6 kV-3500 kVA to 4000 kVA)
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Left

Front view

Right

1 |mEees===d0

J1d =

[Sxxrmm—rre o}
[y o u ]

L1 QF4 u

F3 QF4 QF5 QF6 QF7 QF8 OF:
[ [ 1

0

[49)

r

QFI0 QFLL KM1 KM2 KM3 Kid4 KMS KM KMT

= =] 1 [ [ T [T

KMB KM9 KVS Q1

(V][0]:]

1NO¥ ||

.

Figure 2-48 Layout of the control board components (models of 10 kV/11 kV-8000 kVA to
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Left Front view Right

EL light
[ B
- LT L ] [ = ]
h R —— b GATB H(N |
U ]
n DYB (1 T
power . i
H supply Main control board ke T
board K3
I K2
I KL
H - = KJ4
1 ‘ = |l s 1/0 board K
I] 1] KJ2
) U o KJ1
1 s 7
H PLQ2 | @ I
I PLAL = \
B ]
1 M . X3
0 ) & 0
H I PLc SIO system 1%}
] i interface board 3&} v
I I}
u | - e
I [ - ig
[ | Qo @2 &
QF1 QF2 QF3 QF4QF5QF6 QF7 QF8 Eri 8
[ o
X6 .
[T | | | — |
KM1 KM2 KM3 KM4 KM5 KM6 KJS

Heater

Figure 2-49 Layout of the control board components (models of 6 kV-2800 kVA, 4.16 kV-1800
kVA, 3.3 kV-1400 kVA, 3 kV-1250 kVA, and below)
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Left Front view Right R?ar

B

" Stora ge '
box

QF1 _QF2 QF3 QF4 QF8
[(EREEREEREEE KM6 X6

DYB

(e |
° °
*Q °PLCPLC1PLC2
— T 11
[ XTI TT TCET]
1 — — —
(@
K3 KJs K4 K3 KLKJT K22 Kl
o B
- [ = -
L1 © : . L0 -
— o == B == = —em = — o

Figure 2-50 Layout of the control board components (models of 6 kV-3150 kVA to 4000 kVA,
4.16 kV-2000 kVA to 2800 kVA, 3.3 kV-1600 kVA to 2250 kVA, and 3 kV-1250 kVA to 2000 kVA)
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Left Front view Right
LL | o om o ] | - 7:
0 o -‘ ‘

T
I o )
?
I
| |}
I
= ]
o |
L.
U
]
I
0 |] Q;
E QFL QF2 QF3 QFAQF5QF6  QF8QFY - 0
° J 1 5
o | F s
w
Q] 0
~ (-]
n i E U} x1
KMI__ KM2 KM3KM4 KMG 0
_ I JBL
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u : :
T 70 ° ° E—
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Figure 2-51 Layout of the control board components (models of 6 kV-4500 kVA to 8000 kVA,
4.16 kV-3150 kVA to 5600 kVA, 3.3 kV-2500 kVA to 4500 kVA, and 3 kV-2250 kVA to 4000 kVA)
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Note

« The preceding figure takes the control panel as an example. The component
layout in the control cabinet is similar to the layout of the control panel. Contact
our company if you have any problem.

« Theinternal wiring is complete before delivery. You only need to perform wiring
on the user terminal block and user interface board. For details, see the
description of the user terminal block and user interface board at the end of this

section.
o The control circuit is composed of the main control unit, power board, and air
switch.
Table 2-3 Functions of control board components
Name Function

Core control
board

Used to implement the logic functions of the system, human-machine
interaction, bus communication, motor control algorithm, real-time
protection, unit diagnostics, phase shifting PWM output, unit
communication, real-time data interaction with DSP/ARM, and system
clock.

1/0 interface

The I/0 interface board is used to provide all power supplies required by
the control hardware system, including power supplies required for core
control board and optical fiber board. It can also be used to implement
adjustment of input/output current/voltage signals and provide

board interfaces for other boards, extension cards, HMI, DI/DO, and Al/AO to
achieve human-machine interaction, communication, and I/0 extension
functions and interconnection with system interface board.
The system interface board is used for interconnection with I/0 board
System and act as the intermediary between interaction of the system logic
interface function and main control system. It implements integration and
board modularity of system logic functions. It is integrated with intermediate

relay, DI/DO interface and HMI power supply.

Description of control circuit

Port Function
DO1 MV tripping

D02 MV switch-on enable

D03 Main power supply indication
D04 Ready

D05 AC drive running

D06 AC drive stopped

DO7 Fault

D08 Alarm

D09 HMI reset
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Port Function

DO10 Bypass cabinet 1 KM2/KM3 unlock signal (optional)

DO11 Bypass cabinet 2 KM5/KM6 unlock signal (optional)

DO12 Motgr 1 switched to mains frequency automatically
(optional)

D013 Bypass cabinet 1 outlet contactor switch-off (optional)

D014 Bypass cabinet 1 outlet contactor switch-on (optional)

DO15 Bypgss cabinet 1 mains frequency contactor switch-off
(optional)

D016 Bypass cabinet 1 inlet contactor switch-off (optional)

DO17 Bypass cabinet 1 inlet contactor switch-on (optional)

D018 Bypass cabinet 2 inlet contactor switch-on (optional)

D019 Bypass cabinet 2 inlet contactor switch-off (optional)

D020 Bypass cabinet 2 outlet contactor switch-on (optional)

D021 Bypass cabinet 2 outlet contactor switch-off (optional)

D022 Motgr 2 switched to mains frequency automatically
(optional)

D023 Bypgss cabinet 2 mains frequency contactor switch-off
(optional)

D024 Cabinet top fan control

D025 Undefined

D026 Undefined

D027 Mains frequency indication

D028 Variable frequency indication

D029 Undefined

D030 Undefined

D031 Undefined

D032 Undefined

D033 Undefined

D034 Undefined

Note
For specific I/0 definition, see the electrical drawings attached with this model.
Name (by Electrical Sign) Function
QF1 User inlet switch
QF2 Transformer auxiliary winding switch
OF3 Lighting and 220 V socket power supply switch in the
control cabinet
QF4 Control power switch
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Name (by Electrical Sign)

Function
QF5 Fan power switch 1
QF6 Fan power switch 2
QFn Fan power switch n

Wiring of 1/0 interface board

The 1/0 interface board provides 26 digital inputs (Dls), 34 digital outputs (DOs), 4 analog

inputs (Als) and 5 analog outputs (AOs). The DlIs, DOs, Als and AOs can be extended as
needed.

DI
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-1 @ +24v

ReEn;olte ReEnS102te . @ ES_COM

Emergency stop (ES) RHE—E—JD%H @ DI1

Transformer overtemp. fault {%’ST{I—’S%—’S{U%H @ DI2

Transformer overtemp. alarm ¢’ el — @ DI3

Cabinet door limit switch ¢ o < >—[@ DI 4

Cabinet top fan state feedback b_< 3 >_[ @ DIS

Remote/Local s < — (D DI6

Control power normal >—< < >—[ @ DI7

Standby$< —1 (D DI

1@ +24V

) COM

Remote start 1 (forward run) — @ DI9

Remote stop 1 (three-wire control mode) >—< >—[ @ DI 10

Remote fault reset 1 >—< >—[ @ DI11

Standby ¢ — (D DI 12

Standby ¢ ( 1 @ DI 13

Standby ¢ — (D DI 14

Standby s —1 (D) DI15

Bypass capne e oo ¢ @] o

R el switch ioedback T < D] o

Bypass cablnBet 1 malr}E;Ei?gve\!Rlcc (]:cggé?)c;g& >_< >_[ @ DI 18
ass cabinet 2 inlet contactor

oy e e P o

/knief switch feedback ’_< >—( @ DI20

P e e witch foedback T @ o

Remote start 2 (forward run) ’—< >—( @ DI 22

Remote stop 2 (three-wire control mode) >—< >—( @ DI 23

Remote 1/Remote 2 >—< >—( @ DI 24

Standby ¢ —1 @D DI25

Standby 34— >— ) DI26

@D COM

@ CoM

Figure 2-52 Wiring of the DIs

andur jendig

Note

The above figure shows the DI definition of one MV AC drive system with two automatic
bypass cabinets. For specific DI definition, refer to the electrical drawings delivered to-

gether with the AC drive.
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MV tripping

MV switch-on enable

Main power supply indication
Ready

Operation indicator

Stop indicator

Fault indicator

Alarm indicator

HMI reset

Bypass cabinet 1 KM2/KM3 unlock signal

Bypass cabinet 2 KM5/KM6 unlock signal

Motor 1 switched to mains frequency automatically
Bypass cabinet 1 outlet contactor switch-off
Bypass cabinet 1 outlet contactor switch-on
Bypass cabinet 1 mains frequency contactor switch-off
Bypass cabinet 1 inlet contactor switch-off

Bypass cabinet 1 inlet contactor switch-on

Bypass cabinet 2 inlet contactor switch-on

Bypass cabinet 2 inlet contactor switch-off

Bypass cabinet 2 outlet contactor switch-on
Bypass cabinet 2 outlet contactor switch-off

Motor 2 switched to mains frequency automatically
Bypass cabinet 2 mains frequency contactor switch-off
Cabinet top fan control

Reserved

Reserved

Mains frequency indication

Variable frequency indication

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

Figure 2-53 Wiring of the DOs
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PLC communication F

DCS communication

HMI communication
PC communication

RS 2+

RS 2-

A

RS 2+

H

RS 2-

CAN+

SESSSS

CAN-

DB9 (male)

DB9 (female)

95B4493UI UOIIBDIUNWWOYD

Figure 2-54 Wiring of communication terminal

Note

If a PRUFIBUS-DP communication card is configured, see relevant communication instruc-
tionsin "12.1 Overview" on page 277.
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ﬁg §+ % [ }—< : AC drive output current 1
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~ ACdrive output speed 1
A03- | ® U— =
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28 ;H % ‘ }—* —~ ACdrive output speed 2
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«_ ACdrive output current 2
A05- |® LF

Figure 2-55 Wiring of Al/AO terminals
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Figure 2-56 Wiring of encoder interfaces

Note

For details about the encoder, see " Appendix E: Instructions for Use of the General-Pur-
pose Encoder Expansion Card" on page 310.
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Wiring of user terminal block

Terminals needed are integrated into terminal block X1. You can perform wiring based

on the following wiring diagram.

User Signal Terminal
Type Signal Name User Wiring 9
Block
Terminal block for models of 10 kV/4500 kVA and below
A X1
380 VACinlet 1 B O 1 o
—»>— O 2 O
User <L 5 0 3 O
ower Input neutral line of N 4
spupply control power O ©
terminal
Connected to 380 VAC
power switch QF1 of
the AC drive
Terminal block for models of 10 kV/5000 kVA to 7000 kVA
X1
A 170 1 O
380VACinlet1 B (O 2 O
L1 0 3 O
User
O 4 O
power
supply Input neutral line © > ©
terminal of control power O 6 O
O 7 O
Connected to 380 VAC
power switch QF1 of
the AC drive
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Type Signal Name User Wiring User Signal Terminal
Block
Terminal block for models of 10 kV/8000 kVA to 13,750 kVA
X1
A 0 1 O
380VACinlet1-B— O 2 O
User Loy O 3 O
power O 4 O
supply Input neutral line 5
terminal of control power O > O
O 6 O
Connected to 380 VAC
power switch QF1 of
the AC drive

Terminal block for models of 6 kV/2800 kVA and below

X1
Ay 10 1] O ——
O 2 O
380VACinlet1 B | O 3 o L
O 4 O
User O 5 O
power Ly 1 0O 6 O —
supply @) 7 O
terminal O 8 O
Input neutral line of O 9 0
control power ”
O 10 ©)
v
Connected to 380 VAC
power switch QF1 of
the AC drive

Terminals on the user interface board are named as follows:
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User interface board (user wiring terminal)
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Shield grounding PE
RS485 communication
CAN communication
Reserved

Reserved

Reserved

Reserved

Remote 1/Remote 2/
switchover

Remote reset 2
Remote stop 2

Remote start 2
Remote
emergency stop 2
Remote reset 1

Remote stop 1

Remote start 1
Remote
emergency stop 1
Output speed

Output current
Frequency reference 2

Frequency reference 1

Shield grounding PE

Close-to-run

MV tripping

Remote/Local

Variable frequency
indication 2
Mains frequency

" indication 2

Alarm indicator 2
Fault indicator 2
Stop indicator 2
Operation indicator 2
Ready 2

Medium-voltage
indicator 2

Variable frequency
indication 1

Mains frequency
indication 1
Alarm indicator 1

___ Faultindicator 1

Stop indicator 1

Operation indicator 1

Ready 1

Medium-voltage
indicator 1

Figure 2-57 User interface board
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2.3.8 Peripheral Wiring on the User Side

The peripheral wiring on the user side takes the AC drive with 1000 kVA capacity as an
example. For details, see "Figure 2-59 " on page 107 . The drawing delivered with the
drive model prevails.

2.3.9 Typical System Wiring Diagram

For details about the typical system wiring diagram, see "Figure 2-59 " on page 107 . As
shown in the figure, all signals are connected to corresponding terminals. Select the
signals for connection according to the actual application.

The following shows the wiring details of a 1000 kVA AC drive. The drawing delivered with the drive model prevails.

2. Medium-voltage motor output cable (YJv22-3x25/ 10 kV) motor

— Motor E
|

1. Medium-voltage power input cable (YJV22-3x25/10 k)

input ! Remote control
nput power supply
R — Transformer cabinet system 1
Line
" connection Lowavoltage
Medium-voltage calime: distribution
distribution cabinet (user)
room (user)
Power cabinet
Control
cabinet
4. AC power cable
3. Medium-voltage interlock cable (KVVP 6x1.5) (YJV-(3X6+1X4))
Note:
1. This is a top view.
Note: 5. Operation cable (KWP 10xL.5
1. Signal cables must be shielded twisted-pair cables. 6. Indication cable (KVVP 19xL.5)
2. Medi It blesand | It bl 7. Speed reference cable (RWP 2x1.5)
ge cables an cables must 8. Analog signal upload cable (RVVP 4xL.5)

be routed through different routes. 9. Emergency stop cable (KVVP 2x1.5)

Figure 2-58 Peripheral wiring diagram
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HMI

communication
el [ L , .
EA == s Digital output | User DCS cabinet |
DBY(485) I35 124V f terminal |
+ o i
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Cabinet door travel switch $———— 0 G-KA2 3 1rain power supply indication KA3 Ready o
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Control power supply normal $———————— 7 06 045, Stop il | KAS [
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! | 01 FRATL L e , ,
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Remote stop 1 (three-wire motion control) 014 KA Reserved _
Fault reset DI .
Reseu MV AC drive @ .1 0V S
Reserved 2 DI user terminal Medium-voltage—
Reserved motor
KM1 (Bypass cabinet 1 inlet contactor/disconnector feedback) DI16 R U@
KM2 (Bypass cabinet 1 inlet contactor/disconnector feedback) DI17 me, 1= Output speed of AC drive 5| Medium-voltage
KM3 (Bypass cabinet 1 inlet contactor/disconnector feedback) DI18 - | ! V|
op A9z §= Output current of AC drive T AC drive e
Lo AO3+ Output speed of AC drive @a =
AO [AG3- &
AQ4+ 4= output speed of AC drive
4 AQ
Frequency reference 1 N - . =
A »w + {=4= output current of AC drive =
Frequency reference 2 Aol Al
A34]
A|3-] 1
n T
X 2
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o Encoder [ 7+ I -
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Figure 2-59 System wiring diagram

Note

Prepare cables for connection in the preceding figure yourself. For selection of corre-
sponding cables, see the Product Brochure.
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System Commissioning

3.1

3.2

System Commissioning

Commissioning Process

All steps for starting the MV AC drive from checking before power-on to MV motor test
must be performed by engineers or trained professionals. The function test, performance
commissioning, and parameter setting must be performed according to related

regulations and the instructions in the manual.

Check before
commissioning

'

Power-on test of
the control cabinet

'

AC drive test
without a motor

A

Motor test without
load

See section 3.3.

See section 3.4.

A

Motor test with load

End

Figure 3-1 System commissioning flowchart

Commissioning Precautions

See section 3.5.1.

See section 3.5.2.

See section 3.5.3.

During commissioning, at least two electric technicians from the customer must be

available for commissioning, who must:

Be authorized to operate the transmission device.
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Be familiar with the load transmission process.
Be authorized to operate the MV device (such as power circuit breaker and other MV



System Commissioning

15255 CAUTION

Never cut off the control power after the MV power is energized. Otherwise, the cooling,
monitoring, and control systems will stop working, which may cause serious faults or
damage to the systems.

Note

« Ifthe device is not installed or checked correctly, the test operations will
probably cause severe personal injury or even death.

« Before performing test operations, be sure to cut off the power supply of the AC
drive and obey the operation regulations such as using the correct interlock and
warning signs.

« Evenif the MV circuit breaker and control power switch are turned off, there still
may be hazardous voltage in the AC drive cabinet (because of stored energy in
the unit).

3.3 Check Before Commissioning

Chec
ked

No. Item

1 There is no unwanted matter inside the cabinet.

All electric connections are fastened. The cabinet is intact without
damage or serious painting-off. Otherwise, check whether the

2
components, cables or other materials around the damaged part are
intact.

3 The conductors of cables at the joints and gaps are not exposed due to
friction or improper transportation.

4 The AC drive cabinet is tied to the workshop ground reliably to ensure
personal safety.

5 The cables of the AC drive connected to the grounding cable of the
ground bar are intact and connected securely.

6 The grounding cable that is separately transported with the cabinet must
be connected again.

7 The cabinet top fan is mounted solidly and can rotate freely without any

abnormal friction noise.

8 | The power cable of the cabinet top fan is connected securely.

The connecting wires between the phase-shifting transformer and the
power units are connected correctly and securely.

-110-



System Commissioning

Chec
ked

No. Item

The optical fibers between the optical fiber board in the main control

10 cabinet and all power units are connected correctly and securely.

All strips of the I/0 board are connected correctly and securely. The
11 | communication cable between the main control board and the optical
fiber board is connected correctly.

It is recommended that the analog signal cable provided by the
12 | customer be shielded cable and be deployed separately with the power
cable to guarantee electromagnetic compatibility.

13 | All user wiring is correct and secure.

The control power and main power are connected reliably according to
related electrical codes.

The power can be switched on only after the wiring of the MV AC drive is
15 | correctly connected and all cabinet doors are locked. The cabinet doors
cannot be opened after power-on.

14

A CAUTION

Be sure that all cabinets are grounded reliably and power cables and power lines are
connected correctly. Otherwise, it may result in personal injuries or equipment damage.

3.4 Power-0n Test of Control Cabinet

Chec

Step Test Item
ked

Check whether wiring of the control power is correct and whether the
voltage is within the range.

2 | Turn off the main power switch (QF1) of the control cabinet.

Turn off the power switch for lighting lamps (QF3) and check whether the
lighting lamps can be lighted.

Turn off the control power switch (QF4) and check whether the control
power supply is normal.

Turn off the fan power switch (referring to the drawing), set auto fan
5 | running to inactive, and then enable the cabinet top fan. Check whether
the fan is running smoothly in the correct direction.

6 | Check whether the HMI display is normal.

After the HMI display is normal, the system attributes page is displayed. In
the pop-up login dialog box, enter the account and password to log in.
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Chec
Step Test Item
ked
8 After the login is successful, the parameter settings page is displayed.
Enter motor parameters and related control parameters correctly.
9 Verify whether the logics of the MV cabinet interlock, emergency stop
button, remote/local switch are correct, effective, and reliable.
10 | Go on with the MV power-on test.

3.5 Medium-Voltage Power-0On Test of Medium-Voltage AC Drive

3.5.1

A

CAUTION

Before applying MV power to the AC drive, be sure to test whether the MV breaker can be
enabled and disabled properly at interlock with the AC drive.

Commissioning Procedure Without Motor

A

CAUTION

The input terminals R, S, T and output terminals U, V, W of the AC drive are respectively
connected to the yellow, green, and red cables onsite to ensure consistent phase
sequence.

Step

Test Item

Ensure that the system is in power-off state, and connect the input terminals R,
S, T of the AC drive to the MV cabinet. Ensure that the output terminals U, V, W
of the AC drive are disconnected from the motor and all cabinet doors are
closed.

Apply the AC control power (by referring to "3.4 Power-On Test of Control

2 Cabinet" on page 111). After the AC drive sends the MV switch-on permission
signal, notify the operator that the MV power will be applied.
Apply the MV power according to the operation regulations. (For the first-time

3 operation, all personnel must be 3 m away from the cabinet.) In the case of any
abnormality, press the emergency stop button and notify the operator to
switch off the MV power immediately.

4 Verify that MV tripping can be performed reliably at emergency stop.

5 Check whether the input voltage is normal after the MV power is applied.
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Step

Test Item

normal.

Verify basic functions such as start, stop, acceleration, and deceleration.

Check whether the units and system report any alarm or fault and all states are

correct actions.

Check whether the AC drive can report alarms and faults in time and perform

function.

After ensuring that all units are normal, verify the dual power switchover

10

After ensuring that all is normal, stop the AC drive and switch off the MV power.

11

Go on with the with-load motor test.

A CAUTION

The medium-voltage AC drive must not be started or stopped in the same way as the me-
dium-voltage power is applied or switched off.

3.5.2 No-load Motor Test Procedure

Step

Test Item

Chec
ked

1

Ensure that the motor is disconnected from the load.

2

After the control power and MV power are switched off, connect the motor
cables to the output terminals U, V, W of the AC drive securely.

Supply MV power to the AC drive and check that the AC drive passes the
self-test.

Ensure that all parameter settings are correct, auto-tune the motor, and
set the frequency reference (5 Hz to 10 Hz) after auto-tuning is completed
and no fault occurs.

Start the AC drive. Check whether the motor runs properly in the correct
direction (if a mains power bypass cabinet is used, check the mains
frequency direction is reverse or forward), and check whether the motor is
running normally.

Gradually increase the frequency to 50 Hz and then reduce it to 5 Hz, and
repeat this process multiple times to check for any motor error.

After ensuring that all is normal, stop the AC drive, switch off the MV
power, and go on with the with-load motor test.
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3.5.3 With-Load Motor Test Procedure

Step

Test Item

Check
ed

Connect the motor and the load. After all test items are completed, apply
the control power and MV power.

After the AC drive is ready, start it in the condition that the motor load is
light. Increase the frequency and observe the AC drive voltage and
current rise. Then, increase the load until the production process
requirements are met.

If an alarm or a fault is reported during startup or running, stop the AC
drive immediately and perform troubleshooting according to the
troubleshooting instructions.

During the trial running, monitor the running onsite for 24 hours. Record
the operating frequency, transformer temperature, input and output
voltage, and input and output current of the AC drive.

After 24-hour trial running is completed, the operators will be trained
and the duty is transferred.

Note

If the AC drive is not started normally, wait until the motor enters the stop state or wait at
least 10 minutes and then start the drive again.
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Operation Instructions

This chapter describes the operation procedure after the MV AC drive is installed and
commissioned successfully. Observe the operation procedure strictly.

Note

« Only operators that have been trained and are authorized can operate the AC
drive. All operations must be performed according to " Safety Precautions" on
page 9.

« The MV AC drive may endanger the operators. The operators must be familiar
with the following precautions before any operation. Otherwise, personal injury
or property damage may occur.
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4.1 Precautions Before Operation

& CAUTION

« Ensure that the input voltage is within the allowable range.

« If the motor is started in the non-stop state, enable the flying start function.

« The power-on and power-off sequence must be as follows. Apply the control
power and then MV power when you start the motor. After the motor stops
completely, switch off the MV power and then control power.

o Operators must monitor the running load all the time, stops the system
immediately if any abnormality occurs, and perform emergency stop if
necessary.

« Thereis no abnormal electromagnetic interference around the AC drive
installation location.

o Operators must have been trained, be familiar with the AC drive structure, and
master the operation procedure, safety regulations, and precautions.

« Follow the MV operation regulations during maintenance, such as wearing
insulation gloves, insulation shoes, and safety glasses.

« Always work with another person present.

o Install a security fence (marked with MV danger), and never move it away during
operation and maintenance.

« Never put combustible materials (including the device drawings and user
manual) near the AC drive.

« When processing or measuring AC drive components, prevent signal cables and
control cables from shorting together or touching other terminals.

« Neverrun the AC drive with cabinet doors open, or never open any cabinet door
during AC drive running. Failure to comply will result in personal injuries.

« Never remove or repair fans before the MV power is switched off.

« When handling the AC drive, lay it well in the transporting vehicle and ensure
that the ground where the AC drive is unloaded to is flat.

« When maintaining or replacing the power unit, open the cabinet door at least 10
minutes after the MV power is switched off and ensure that the indicator of the
power unit is OFF. (For details about the waiting time, see the mark on the
cabinet door.) This is because there still may be hazardous MV power inside the
AC drive a short time after the MV power is switched off.

« After the completion of the AC drive commissioning, its operating parameters
have been set and finalized, and non-professionals are not allowed to modify
them without authorization. Failure to comply may result in abnormal stop or
device fault.
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4.2 Buttons and Indicators on the Cabinet Door

N

Figure 4-1 Diagram of the control cabinet panel

Table 4-1 Function of components

stop button

Symbol | Component Function
When an emergency fault occurs on the system, press this
Emergency | button to shut off all IGBTs. Then, the AC drive stops output

and enables the MV breaker, reducing the loss to the
minimum.

Main power . ) . o .
In pow Indicates whether the MV input is normal. If it is normal, this
O supply - .
S indicator is ON.
indicator
Control Indicates whether the 380 VAC control power is normal. If it is
power S ;
T normal, this indicator is ON.
indicator
Operation Indicates whether the drive is in the operating state If yes, this
indicator indicator is ON.
Fault Indicates whether the drive is in the fault state. If a fault
@ indicator occurs, this indicator is ON.
Local/ : . .
Remote This switch is used for switchover between local control and
. remote control.
switch
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Note

« If the emergency stop button has been pressed, reset the button by rotating it
clockwise first, and then you can apply the MV power.

« When the auto bypass cabinet is connected to the mains frequency, the
emergency stop button on the control cabinet is invalid. If the MV power needs
to be switched off in this case, you can press the emergency stop button on the
auto bypass cabinet to switch off the upstream MV power.

4.3 Control Mode Switchover

4.3.1 Local Control
When you turn the Local/Remote switch to "Local", you can directly start and stop the AC
drive through the HMI. The target frequency is set via "Frequency reference" on the HMI.
4.3.2 Remote Control

When the Local/Remote switch is set to "Remote", both the frequency source and the
command source can be set by parameters. Typically, the command source is digital
terminals. The frequency source is Al terminals.

Note

Local/Remote switchover can be performed during operation of the AC drive, but the tar-
get frequency may change.

4.4 ACdrive operation mode

The medium-voltage AC drive supports multiple running modes such as open-loop
running, closed-loop running, decelerating to stop, and coasting to stop.

4.4.1 Open-Loop Running

In standby state, when the "Local/Remote" switch is turned to "Remote", if there is a
remote start command, the AC drive starts based on the acceleration time of the system,
and then runs at the frequency reference.

In standby state, when the "Local/Remote" switch is turned to "Local", the remote start
command is invalid, and you can tap "Start" on the HMI to start the AC drive.
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4.4.2

4.4.3

4.5

4.6

4.6.1

Normal Stop

When the "Local/Remote" switch is turned to "Remote", if there is a remote stop
command, the MV AC drive stops according to the set stop mode.

When the "Local/Remote" switch is turned to "Local", the remote stop command is
inactive, and you can tap the "Stop" button on the HMI to stop the drive.

Emergency Stop

The emergency stop button on the panelis active all the time. After receiving the
emergency stop command, the system immediately stops output and coasts to stop;
meanwhile, the MV power is switched off. The MV power switch-on is allowed only after
the emergency stop button is reset.

Alarm and Fault Reset

When an alarm (such as transformer overtemperature) occurs on the system, the alarm is
cleared automatically after the system is back to normal. When a fault occurs on the
system, you can tap "Reset" to reset the fault.

AC Drive Operation Instructions

This device is directly connected to the medium-voltage power grid. Take the following
safety precautions during operation:

e Wear insulated safety shoes before entering the MV system room to perform
operations.

e Insulation mats must be laid around the device.

e Always work with another person present.

Note

o Afterthe MV power is switched off, do not open the cabinet doors and perform
maintenance immediately. This is because there still may be residual voltage on
the DC bus of the power unit a short time after the MV power is switched off,
which may cause electric shock. For the specific wait period, see the safety label
on the cabinet.

o This device can only use power systems of voltage class specified in the
technical protocol.

Power-0On

Check the following items before initial power-on or after maintenance/inspection.
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No. Item Checked
1 Confirm that screws of MV input and output terminals are in place.
5 Confirm that cables for cabinets that are separately transported are
connected properly and securely.
3 Confirm that all control cables and signal cables are connected
properly and securely.
4 Confirm that the system grounding cables that are separately
transported are connected to the workshop ground properly.
5 Confirm that cables for connecting units in series and neutral point
cables are connected properly and securely.
Routine inspection before power-on:
No. Item Checked
1 Confirm that all PE cables are removed before power-on.
2 Check whether the filter screen needs to be replaced.
3 Check whether the faults of the drive have been handled properly.
4 Close and lock the cabinet door.
Procedure for powering on the drive:
No. Steps Checked
1 Power on the control cabinet.
2 Check that all parameters related to the transmission system are set
correctly. These parameters include those related to the frequency
setting, operation control mode, and operation curves.
3 Close all cabinet doors (excluding the control cabinet door, which
can be left open).
4 Switch on the upstream MV switch only after the MV switch-on
allowed signal from the AC drive is activated.
5 After the MV switch is turned on, check that the system state
displayed on the HMI is "ready". Then, start the AC drive.
Note

« Carefully confirm the correct setting of parameters that have special effect on
startup to ensure safe and normal startup.
« If acabinetdooris not closed properly, the system will report a fault and does
not output the switch-on permission signal.
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4.6.2 Start

No. Steps Checked
1 Power on the system according to the power-on requirements.

Check whether the system state displayed on the HMI is ready and
whether the fault indicator on the control cabinet is OFF. If an alarm
2 or a fault occurs, perform troubleshooting according to the alarm/
fault information displayed on the HMI and rectify the fault
according to " Troubleshooting" on page 208.

Set the target frequency based on the specified frequency reference
source.
4 Send the start signal based on the set control mode.

4.6.3 Stop

Perform the stop operation based on the set stop mode.

Note

When "Decelerate to stop" is selected, if the start signal is sent again before the output
frequency is reduced to the stop frequency, the AC drive accelerates again to the set tar-
get frequency.

4.6.4 Coastto Stop

In this stop mode, the AC drive stops voltage output and the motor coasts to stop by
decelerating gradually due to the load and friction.

Note

« Estimate whether the process allows the motor to coast to stop.

« When the motor coasts to stop, there is still residual voltage on the output cables
due to remanence of the motor.

4.6.5 Power-Off

Except that the MV power is switched off directly in the case of critical faults, switch off
the MV power only after the AC drive stops.
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Checke
Step Action

1 Notify all workers to prepare for power-off.

2 Tap the stop button to stop the device.

3 Disconnect the incoming cabinet breaker on the user side.

Note

The DC voltage reduces to the safety value at least 10 minutes after the MV power is
switched off (for details about the waiting time, see the mark on the cabinet door).

4.6.6 Troubleshooting

No. Step Checked

If the main control system is abnormal, press the emergency stop
1 button on the control cabinet to switch off the MV power
immediately.

The fault levels are graded into minor (alarm), major, and critical.
When an alarm occurs, the AC drive continues to run. When a major
fault occurs, the AC drive determines whether to continue to run,
decelerate to stop, or stop immediately based on the related setting.
When a critical fault occurs, the AC drive immediately coasts to stop
and disconnects the MV power input.

3 Stop the AC drive.

Power off the AC drive.

Rectify the fault 10 minutes after power-off according to "
Troubleshooting" on page 208.

A CAUTION

If the emergency stop button has been pressed, you need to knob the button clockwise to
reset it after the fault is rectified.
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4.6.7 Inspection

Note

After the MV power is switched off, wait at least 10 minutes and then you can open the
cabinet doors and perform maintenance. This is because there still may be residual volt-
age on the DC bus of the power unit a short time after the MV power is switched off, which
may cause electric shock.

e Inspection procedure of the drive

switch in double-circuit systems, disconnect both bus disconnectors
and ground the construction disconnector at both ends.

Check
No. Item
ed
1 Power off the drive.
Keep the emergency stop button held down and ensure that the
2 upstream MV switch cabinet has a clear opening point and the
grounding switch is grounded and hanged with a warning notice.
Open the transformer cabinet door and connect the grounding cable
3 . . .
on the input side of the transformer reliably.
4 Inspect the transformer cabinet and power cabinet.
After inspection is done, remove the safety grounding cables on
5 . .
input and output sides of the transformer.
6 Resume the emergency stop button.
e Precautions for system inspection
Check
No. Item
ed
Before line inspection, turn off the circuit breaker, turn off the
1 disconnector, and label a warning notice to prevent sudden power-
on by others.
2 Ensure that the AC drive is in the stop state and the MV charge
indicator is OFF.
After medium voltage and low voltage are cut off, perform electrical
3 inspection before operation. For medium voltage inspection, use an
electroscope of the corresponding voltage class and wear insulated
safety articles.
4 After verifying that the drive is de-energized, ground the three-phase
inlet cables of the AC drive to ensure personal safety.
Ground all parts of the drive which are liable to become energized.
5 When inspecting a bus disconnector, an isolation switch, or a load
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Check
ed

No. Item

When installing a grounding cable, make one end of the grounding
cable grounded first, and then attach the other end. When removing

6 a grounding cable, do vice versa. For either installation or removal,
wear insulated safety articles.
7 Attach the grounding cable in the place where electrical engineer can

see it at any time and label a "Working" warning notice there.

e Static electricity prevention
PCB boards and some components inside the power unit are sensitive to static
electricity. Eliminate the static electricity before touching or servicing these PCB
boards and components, failure to comply can result in damage to the electronic
components and cause equipment failure.

These components can only be touched or serviced by professional technicians only.
The following rules apply to elimination of static electricity:

m  Wear an ESD wrist strap.

m Transport electrostatic sensitive devices in antistatic bags.

»  When handling a PCB, hold the board by its edges.

m Never slide PCBs across any surface.

= When returning any component to us for repairing, deliver it in antistatic bags.
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5

Panel Operations

The HMI allows you to drive functions and view information. The HMI is a standard
configuration. See the following diagram for function divisions.

HMI
homepage

Monitor Status/Alarm Running Log System Property Trend curve

Status display Real-time log| Settings
area
Data display kil Historical log
area I -
Setting area Fault detail
Cell

Terminal
function

Sample
waveform

Data view

Terminal
status

Fiber
qualit:

-
L. o
S £
2 =
= =

Figure 5-1 Block diagram of HMI functions

You can switch among the six functions by tapping the tabs. Once the operator selects a
function, the background color of the corresponding button changes to dark blue. The
current page is "Monitor", as shown in the following figure. The first page after power-on
is the monitoring page.

Output freq. Output voltage Output current
20.00 H )72 v 133.6

Feedback speed Input voltage Input current

20.0 Hz | & 1.0

Transformer Temp. Transformer Temp. Transformer Temp.
A phase B phase C phase

28.0 €128 c | 28.0

motor control mode Running status

or F

1

Monitor Status/Alarm  Running Log  Sys. property  Trend Curve

Figure 5-2 System main page - Monitor page

-125-



Panel Operations

5.1 Monitor Page

The monitoring page is divided into four areas: status display, data display, and
reference area, and control area.

=< Local

Output freq Output voltage utput current Freq.reference

Transformer Temp.
Aph

Stop

motc

"

Trend Curve

Figure 5-3 Monitor page
See the following table for function descriptions:

Table 5-1 Functions of monitoring page area

No. Area Name Description

Status Displays the local time, fault/alarm, system status, control
display area | mode, user permission and indicators.

Displays common system parameters such as system output
frequency, input/output voltage and current, motor control
mode, and operating status.

Data display
area
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No. Area Name Description

Sets the target frequency.

"Frequency reference" is used to calculate the target frequency

operation when the HMl is the frequency source. When the

frequency source of the AC drive is not set by the HMI, the value
in the frequency setting area is displayed as the frequency set
by the current command source and cannot be modified by the

HMI.

In the local control mode, the control zone can start/stop the MV

drive. When the AC drive command source is remote or the AC

drive is in the device dehumidification state, the start/stop
button is disabled, not responding to user actions.

o "Start": When the system is in the "Ready" state and the
frequency reference is set, press the start button and confirm
the operation. The AC drive will run according to the set mode.
The HMI supports modification of the frequency reference
online during AC drive running. The last frequency reference is

@ Control area | regarded as the target running frequency.

« "Stop": Click the stop button and confirm the operation. The AC
drive will stop according to the set mode.

« "Pre-charge": For models configured with the pre-charge
function, you can press the "Pre-charge" button to apply
medium voltage on the AC drive. After pre-charging is done,
the button is disabled and does not respond to user actions.

o "Switch-off": Click the switch-off button during pre-charging to
stop pre-charging. After power-on is done, click the switch-off
button to disconnect the medium voltage of the AC drive.

Reference
areal'l

Note

[1]: This area supports customization of three user-defined parameters according to cus-
tomer requirements. These parameters must be logged in to the user level.

When a fault or alarm occurs on the system, a fault or alarm information dialog box
appears automatically and the backlight turns on. "System status" on the page becomes
"System fault" or "System alarm", and the corresponding status indicator turns on. The
floating window for faults is shown below.
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5:7 605 [0 Fault

A\ celtcomm.fautt (Fé1)

Feedback speed Input voltage Input current
1.0

Transformer Temp. Transformer Temp. Transformer Temp.
A phase B phase C phase

28.0

Stop

motor control mode Running status o
~ Motor F ( Switch OFF )

& G & Y A

Status/Alarm  Running Log  Sys. property  Trend Curve

Figure 5-4 Floating window for fault

5.2 Status Alarms

5.2.1 Fault List

When the "Status/Alarm" function is enabled, the "Fault List" page is displayed by
default. This page displays the fault records of the medium-voltage AC drive since the
current power-on. The maximum number of faults supported is 300. The events in red
indicate the faults to be handled. The events in black indicate the faults that have been
rectified.

2024/07/10
15:55:58 | A\ [ Faute

A External fault (F15)

1 24/07/10 | 15:53:31 | External fault (F15)

Historical fault

2 24/07/10 155225 Fan alarm{A89)

3 24/07/10 15:49:31  Input xformer overtemp. fault (F57) fauttdetal
4 24/07/10 15:48:39  Precharge fault (F44) Cell monitor
5 24/07/10 15:48:12  Fan alarm(A89) AL ‘Anal
fucntion
6 24/07/10 154748 Humiture sampling board disconnection alarm Terminal
(A187) status
Refresh < > Fiber quality

B & 2

Monitor S arm  Running Log  Sys. property  Trend Curve

Figure 5-5 Fault list page

5.2.2 Fault Log

The historical fault information can be viewed through the "Historical fault" function. In
the following figure, you can open the "Historical fault" page, select the start and end
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date, and tap the "Find" button to view the alarm/fault within the selected date. Up to
300 records are available.

No. Date

1 24/07/10
2 24/07/10
3 24/07/10
4 24/07/10
5 24/07/10
6 24/07/10

2024/07/10| To [2024/07,

Monitor

Time

17:17:35

17:.08:.07

17:.08:07

17:08:07

17.08:07

16:34:59

Event .
Fault list

C3 cell fibre comm. inferior

Historical fault
C3 cell: Downward comm. fault

C3 cell: General fault valid Fault detail
€3 cell: Upward comm. fault Cell monitor
Terminal
Cell comm. fault (F61) Si \Ana
fucntion
Fan alarm(A89) Terminal
status
Search Refresh < > Fiber quality

3

Running Log Sy

Figure 5-6 Fault log page

Tap the “ " puttonto page through the HMI. The HMI supports the cyclic storage of

fault records for the last 90 days.

5.2.3 Fault Details

The "Fault detail" page displays the details of the latest fault, including fault codes, fault
subcodes, and fault levels, as shown in the following figure.

Trigger Time:2024-07-10 15:49:44:831 Opt cont. .
Fault list
No. ErrCode Faultdetail Fault subcode Level
Busvz.zltage too low during pre- Coaststop Historical fault
charging

1 44 Precharge fault

2 57 Xformer overtemp. 0 Break trip Fault detail

3 89 Fanalarm

bit0:Fan 1 fault Cell monitor

Terminal

fucntion

Terminal
status

~
=
=
=3
v

Fiber quality

B8

Running Log ys. property  Trend Curve

Figure 5-7 Fault detail page

Tap 2o page through the latest 10 faults. Input is not supported in the text box in

the lower right corner.
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5.2.4 Unit Monitoring

The unit monitoring function is used to display the real-time state of all the units.

~— Local
==

Fault list

Historical fault

Fault detail

Cell monitor

Terminal

fucntion
967 (967 v|963 v|967 v 967 v 970 v 971 v|977 Terminal
27 27 2T 2T 21 <21 2T 26

status

Fiber quality

Running Log  Sys. property Trend Curve

Figure 5-8 Unit monitoring page

° The unit label is displayed in blue, indicating that the unit is normal.

970
e ' “:Theunitlabelis displayed in gray, indicating that the unit is in the bypass state.
° : The unit label is displayed in red, indicating that the unit is in the fault/alarm

state.

Click the unit module to view the fault details, bus voltage, and temperature of the unit.

c3

Status Data
@ Cell faults .Upward fault @0 fault O u
i} . . ti
0 Overcurrent Blocking fault Drive power fault Bypass fault Overtemp.
Temp. abnormal Input phase loss Bypass ® Bypass contactor
E alarm self-check state I
o

[ (=]

Figure 5-9 Viewing the unit state
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i

i a Status Data I
Cell Temp. Bus voltage

| 27 °C| 970 v

Figure 5-10 Viewing the unit data

5.2.5 Terminal Functions

The drive provides abundant DI/DO functions. "Terminal function" shows the status of all
DI/DO functions of the system and the terminal matching relationship. When the function
of a DI/DO terminal is active, the corresponding function name is displayed in green.
When it is inactive, the corresponding function name is displayed in gray.

Only one DI physical terminal can be configured for a DI function. For DI/DO terminals
assigned with functions, the corresponding terminal number is displayed after the
function name. For DI/DO terminals not assigned with any function, the terminal number
is not displayed after the function name.

As shown in the following figure, DI9 terminal is assigned with the forward running
function, which is inactive currently. DI10 terminal is assigned with the three-wire motion
control function, which is active currently. The reverse running function is not assigned to

medslnle Fault list
No. Function statue Term. No. Function statue Term - N
Historical fault
1 | Forward RUN (FWD) b9 5  Reverse JOG (RJOG)
Fault detail
2 Rewverse RUN (REV) 6 Terminal UP
Cell monitor
3 Three-wire mode D10 7 Terminal DOWN Terminal
fucntion |
4 Forward JOG (FJOG) 8 Coast to stop Terminal
status
No. Search Menu refresh & > Fiber quality

&

Monitor St i Running Log  Sys. property  Tren

Figure 5-11 DI function page
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Different DO terminals can be assigned with the same function. When a function is
assigned to three or more DO terminals, the terminal number is displayed as "More" for
this function. In this case, tap "More" to expand all the terminals assigned with this
function. The DO function can be assigned to multiple physical DO terminals.

As shown in the following figure, DO5 and DQO9 are configured as "AC drive running" and
the current function is active. DO7 and other DO terminals are configured as "fault
output", and the current function is inactive. Click "More" to view all terminal numbers
assigned with the "Fault output" function. The "Frequency level detection FDT1 output”

function is not assigned to any DO terminal and the current function is inactive.

2024/07/10

16:32:58 @ Precharge allowed
No. Function statue Term. No. Function statue Term . .
Historical fault
DO5
1 ACdrive running More 5 | Zero-speed running
o] Fault detail
2 Fault output hoss 6 M’ow_r overload pre-
warming Cell monitor

Freq.-level detection FDT1 AC drive overload pre-

3 7 i
output warning Terminal
fucntion

4 Freq. reached 8 Reserved Terminal
status
No. Search Menu refresh < > Fiber quality

& & 2

Monitor St arm  Running Log  Sys.property  Trend Curve

Figure 5-12 DO function page

5.2.6 Terminal Status

The drive provides abundant DI, DO, Al, and AO terminals. The terminal status function
serves to update the digital/analog values, temperature, and communication interface
status in real time, helping the commissioning staff to monitor current signals of the
terminal. The DI/DO indicator is blue when the DI/DO terminal is active or gray when
inactive.
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rge allowed

DIDO AIAO Comm. Indicator ~ Temp. 4 > Fault list

DI level state of I/O board
Historical fault

DIL D2 DI3 Di4 DIS DI6 DI7 DI8 DI9 DI10 .
Fault detail
DIl D12 DN3 D4 D5 D6 DII7 D8 D9 DI20 Cell monitor
Terminal
D21 D122 D123 D24 D25 D26 fucntion
Terminal
status
Fiber quality

@ Precharge allowed

DIDO AIAO Comm. Indicator Temp.

Fault list
Al input
All A2 Al3 Ald Historical fault
0.04 mA 0.00 mA 0.00 mA 0.00 mA
Fault detail
Cell monitor
AO output o
E Terminal
AO1 AO2 AO3 AD4 AO5 e
4.00 mA 4.00 mA 4.00 mA 4.00 mA 4.00 mA Terminal
status
Fiber quality

Running Log

Figure 5-14 Al/AO terminal state

Precharge allowed

DIDO AIAD Comm. Indicator Temp. Fault list
Comm. Indicator
] ] Historical fault
PC RS2 RS485 DP/PN HMI CAN
Fault detail

Cell monitor

Terminal
fuention

Terminal
status

Fiber quality

RunningLog  Sys

Figure 5-15 Communication indicator status
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@ Precharge allowed

DIDO ANAO  Comm.Indicator  Temp. Fault list
Temp.
A PHASE B PHASE C PHASE Envi. Temp Historical fault
230 °C 230 °C 25.0 °C 26.1 °C
Humidity Fault detail
Envi. humidity X
63.8 % Cell monitor
Terminal
fuention
Terminal
Fiber quality

B

Running Log  Sys.

Figure 5-16 Temperature status

5.2.7 Quality of the Optical Fiber

5.3

The "Fiber quality" page displays the cumulative optical fiber error values of each unit
after power-on, helping you determine whether the optical fiber needs to be replaced.
This value is for reference only and will not result in any fault or alarm.

No. A Error B Error C Error N
Fault list

1 Al 0 Bl 0 c1 0

: &2 0 =2 0 e o Historical fault

3 A3 0 B3 0 c3 0

4 A4 0 B4 0 ca 0 Fault detail

5 A5 0 B5 0 G5 0

5 26 0 B6 o @ 0 Cell monitor

7 AT 0 B7 0 cr 0 Terminal

8 A8 0 B8 0 cs 0 fuention

9 Terminal

status
10
1 Fiber quality

v

Monitor Trend Curve

Figure 5-17 Fiber quality page

Running Log

The "Running log" function records system events and their occurrence time, including
commands, important states, faults, and alarm. Open the "Running log" function. By
default, the "Instant Log" page is displayed. This list displays the fault records of the drive
since the current power-on. Up to 300 faults can be recorded.
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No. Date

1 24/07/10
2 24/07/10
3 24/07/10
4 24/07/10
5 24/07/10
6 24/07/10

Refresh

@ Precharge allowed

Time

16:20:48

16:20:48

16:20:48

16:20:48

16:20:48

16:15:14

Event

Real-time log

Historical log

Reset HMI display

System state: Precharge allowed
Cooling fan OFF

Running state: Stop

SD card not detected

HMI comm. interrupted

B

Elin

Running Log _ Sys. property

Figure 5-18 Instant log page

History events can be viewed on the "Historical log"page.

Precharge allowed

5

6

2024/07/! To (2024/07,

Date

24/07/10
24/07/10
24/07/10
24/07/10
24/07/10

24/07/10

Time

16:02:51

16:02:45

16:02:44

16:02:41

15:53:32

15:53:31

Event Real-time log

Historical log

Cooling fan OFF

Fan alarm(A89)

System state: Precharge allowed
Reset command

System state: Fault

External fault (F15)

Refresh < >
&

Search

&

()

Monitor

Running Log roperty  Trend Curve

Figure 5-19 Historical log page

In the preceding figure, you can open the "Historical log" page, select the start and end
dates, and tap the "Find" button to view the logs within the selected dates. Up to 300

records are available. Tap the

: button to page through the HMI. The HMI supports

the cyclic storage of logs for the last 90 days.

5.4

System Properties

System properties can be used to switch the system language, buzzer switch, and view

the version number, including the following two sub-functions.

Basic setting

e System language: Supports online language switchover (Simplified Chinese or

English).
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e Buzzer switch: Used to switch on/off the button buzzer.

@ Precharge allowed

Language Chinese o English Russian

Version

Buzer Abbreviation

Figure 5-20 Basic setting page

Version

Used to view the current main control board, unit, and option version.

—-
Cell Option Settings
Software Type  Software Version

Product Version 00.001

Abbreviation

ARM 29.0.92
DSP 11.0.76
FPGA 00.001-00.2.01
HMI 00.0.00

Figure 5-21 Main control board version page
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=
—— Remote 1
==

Kernel Cell Option Settings
Cell No. FPGA version Cell No. ARM version Version

A1lCell 00.2.02 AlcCell 00.2.02
Abbreviation
BiCell 00.2.02 BicCell 00.2.02
Cicell 00.2.02 Cicell 00.2.02
A2Cell 00.2.02 A2Cell 00.2.02
B2Cell B2Cell 00.2.02

arm Running Log

== Remote 1
]

Kernel Cell Settings

Software Type  Software Version Version

PLC 127

Abbreviation
SampleBoard 1.16

ARM 0.00

=) )

Monitor Statu arm Running Log rty  Trend Curve

Figure 5-23 Option version page

Trend Curves

The trend curve function is used to dynamically view the process of system state change.
It supports two data viewing modes: curve and table. This function helps check whether
the system operates stably.
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== Remote 1
=5

Feedback speed(Hz)

None

20.00 0.00 5.00 0.00

Start sample

IZB

3.0

I3.lﬂ

0.00

¢ ‘ ‘ ‘ ‘ @ Q » Datatable
&

Running Log

Figure 5-24 Trend curve page

There are four sync signal channels in the trend curve function, with a sampling cycle of
200 ms. The active sampling records of the latest 90 days can be saved and exported
through SD card.

e Click on area @ to open the channel selection page and select the sampling object of
the channel.

e Click area @ to set the upper limit of the vertical axis of the channel.

e Click area @ to set the lower limit of the vertical axis of the channel.

The time axis supports scaling. The default value is 4 seconds per unit. The minimum
value is 2 seconds per unit, and the maximum value is 32 seconds per unit. The accuracy
and curve color of each channel are shown in the following table.

Channel Number Precision Curve Color
Channel 1 1 Red
Channel 2 0.1 Orange
Channel 3 0.01 Green
Channel 4 0.01 Purple

To view the data in the trend curve function, do as follows:

1. Select the channel signals to be viewed and set its upper limit and lower limit.

2. Tap "Start sample". The HMI immediately samples the corresponding signals and

draws the waveform in real time.

3. Tap "Stop sample" to stop sampling of the corresponding signal. In the sampling stop
state, you can view the sampling value of a moment on the right of the trend chart.

In the sampling stop state, you can tap "Data table" to view the sampling data of the

latest 10 minutes in a table. You can also tap

or next page, as shown in the following figure.
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A Lullpaad oca
No. Time Date DataCurvel DataCurve3 DataCurve4
66 2024/07/10 16:37:49:233 26 27 31 )

101 0.00
67 2024/07/10 16:37:49:451 29 29 31 0 L

start sample

68  2024/07/10  16:37:4%:636 30 32 35 0 o
69 2024/07/10 16:37:49:853 33 37 4.1 0 3.0
70 2024/07/10  16:37:50:055 35 39 4 0 3.10

Page: Search Refresh < >
Data table
Close
Login

Figure 5-25 Viewing the data in table format

5.6 Login

The system account has four levels: User, agent, after-sales and R&D.

After the control cabinet is powered on, the HMI sets no account level by default. In this
case, you can view information, start/stop the system, and set frequency references. With
user account, you can manage customer-defined function parameters. With after-sales
account, you can manage most of function parameters. With R&D account, you can
manage all function parameters.

2024/07/10

17:05:46

Output freq.
0.00

Agent After-sales
Feedback speed

Password:

Cancel

motor control m 1=

SvVC2 Motor

Std

Stop

& & &

StatusfAlarm  Running Log  Sys. property  Trend Curve

Figure 5-26 Login page

5.7 Precautions for HMI Operation

e Allthe operators must observe the operation instructions strictly.

e Power on the control power first. Power on the MV power only after MV switch-on is
allowed.

e When using the HMI, tap it slightly with finger. Never knock it or strike it violently.
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e Never allow irrelevant personnel to use the HMI so as to avoid mal-function.

e The SD card records important system parameters. Only the user of after-sales level or
higher are allowed to insert and plug the SD card.

e Never open cabinet doors when the drive is running. Failure to comply can resultin a
danger or system stop due to a fault.
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6.1

6.1.1

Drive Configuration

Drive Start/Stop Control

Start/Stop Signal Source

There are three start/stop command sources, namely, local, remote 1 and remote 2. The
command source is selected through the Local/Remote switch on the control cabinet and
the user’s remote 1/remote 2 switch.

e Local command source: HMI
The HMI exchanges data with the control system of the drive through communication.
Turn the "Local/Remote" switch to "Local". Then you can control start/stop of the drive
through the HMI.

e Remote 1/Remote 2 command source: terminal control
This control mode is applicable to cases where the DIP switch or electromagnetic
switch button is used to start or stop the application system or where the dry contact
signal is used to start or stop the drive.

The drive provides multiple terminal control modes. The switch signal mode is set in F4-
73. The input terminal of the start/stop signal is set in F4-08 to F4-17. For details, see the
description of F4-73 and F4-08 to F4-17.

Example 1: To use the DIP switch as the start/stop switch, connect the forward run switch
signal to DI9 and the reverse run switch signal to DI10, as shown below.

Terminal Parameter No. Setting Terminal control  Command source selection
Controlbutton -~~~ —~—~“—7~— - -~ -~ - T T T T T T T T T 77
= === N — nl

| swi | RUN(FWD) U . 1 Forward run :
| | _AXT- F4-08 |- — [ movaren i

‘ | DI9-4XT-1;| DI9 || ) 12 Reverserun | £y 73-1i 00 — |

RUN(REV) | . Ll F4-09 F~ . . Terminal  Running |

DI10 ermina
| Sw2 | DIL0-4XT-2] I ) control  command,
[ - -+ . Two-wire |
| control mode 1

Il com |

|

L - - ___________ _

Figure 6-1 Terminal start and stop control method 1

In the preceding figure, when SW1 is ON, forward operation applies. When SW1 is OFF,
the drive stops. When SW2 is ON, reverse operation applies. When SW2 is OFF, the drive
stops. If SW1 and SW2 are ON or OFF simultaneously, the drive stops.

Note

The system prohibits reverse running by default. If reverse running is required in some
applications, set F8-13 to 0.
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Example 2: To use the electromagnetic switch button as the start/stop source, and assign
the start signal to DI9, stop signal to DI10 and reverse rotation signal to DI11, perform the
setting as shown in the following figure.

Parameter

Control button Terminal__ No.__ _ Setting ___ Terminalcontrol  Command source selection
—— = == ~
I oo JTc IRUN(FWD) || . ) I
[ IDI9-4XT-1 1| DI9 [ fao8+ — | 1 [Fowardmn, |
| <B1 | sTop | bilo H F4-09 2 Reverse run F4-73=H.22 —| F0-02=1 |
I olle TDI10-4XT-2! H F4-10 T~ = 1003 | _Stop Terminal  Running |
| —— | RUN(REV) | | DI11 | . . control  command!
| SB3 L4 DI11-4XT-3| i L Three-wire |
B Al - R control mode 1 |
COoM |
|

Figure 6-2 Terminal start and stop control method 2

In the preceding figure, once SB1 becomes OFF during normal operation, the drive stops
immediately. When the SB1 is in the OFF state, the signals from SB2 and SB3 are activated
once they become ON.

6.1.2 Start Mode

The AC drive supports four start modes, which are direct start, forward flying start,
reverse flying start, and forward/reverse flying start, as defined by F6-00.

F6-00 = 0: Direct start (The following figure shows the frequency curve during direct
start.)
Frequency (f)
F6-00=1: Rotational speed tracking
startup in the forward direction

F6-07
Acceleration/Deceleration mode l/

F0-10
Max.frequency

F6-04 ‘
Startup frequency 0!
holding time
~
Rotational speed //\ -

tracking Z
frequency-sweep time | F6-03
Fo-17 Startup frequency
~—

R ——— _
F6-01Startup delay  F0-17 Acceleration time Time (t)
Running command

Figure 6-3 Direct start

F6-00 = 1/2/3: Flying start (The following shows the frequency curve during flying start)
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Frequency (f) F6-00 = 1: Catching a spinning
F6-07 motor in the forward direction
Acceleration FO-10
/Deceleration mode Max. frequency

The system coasts to stop by inertia.

AN Startup frequency

Operation Time (t)

Figure 6-4 Flying start

6.1.3 Stop Mode

The AC drive supports two stop modes, decelerate-to-stop or coast-to-stop, as defined
by F6-10.
Frequency

) Running
frequency F6-10=0: Decelerate to stop

FO-18
(Deceleration time)

1

Stop command Time (t)
Frequency

Running
frequency
N
\
N\
\

F6-10=1: Coast to stop

The system coasts to
\ stop by inertia.

N

|
|
|
|
|
|
l
| \
}
|
|
|
|
|

Stop command Time (t

Figure 6-5 Curve for the stop mode
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6.2

6.2.1

6.2.2

Operating Frequency Control

The drive provides 15 frequency reference sources.

Setting the Frequency Reference Source

There are 15 frequency sources, which are digital setting (UP/DOWN non-retentive),
digital setting (UP/DOWN retentive), Al1, Al2, Al3, Al4, multi-reference, simple PLC, PID,
PC setting, Modbus setting, PROFIBUS/PROFINET setting, HMI setting, and CAN setting.
The frequency source can be defined by FO-03.

[Fw ] + Digital setting [ O
Retentive at 1
power failure ° ’
Analog | 2 Main
AlL g}—QAmAtonmA ° frequency
analog | 3 source
M2 [XHamAto20ma £l e X
Anal 4
ERS e
I Frequency
Analog | 5 | :
wa LEESEPY switchover
. . F4-11~F4-17=39
T F4-11-F4-17 Frequenciesfrom | Multi-speed | 7
DI2toDI8  —| =13/13/14/15 FC.00t0 FC-15 —®
smperic | F0-03 [ TTT]
rogram control . -
[Parameters in group FC| Prog! ® Selection DI12~DI18

of main
Allto Al4 Parameters PID 9 - f
DI18(f) in group FA ® Irequency
source X
Parameter PC setti
\w"’w H1000 register setfing
RS 485 Parameters RS485 setting
oo sevee ] e o iR
PROFIBUS
PROFIBUS Parameters, setting
HMI
T

CAN

CAN interface of MV AC drive system |-<ommunication
Seffing

FEFEDB

Figure 6-6 Frequency reference source selection

According to the preceding figure, the running frequency of the AC drive can be set by
means of parameters, manual adjustment, analog input, multi-speed terminal, external
feedback signal, internal PID regulator, or various communication modes.

The preceding figure shows parameters set by each frequency source. See parameter
descriptions during setting.

Binding the Command Source to the Frequency Source

The remote command source 1 of the AC drive can be bound to its frequency source by
setting F0-02 and F0-27. For example, if FO-27 is set to H0020 and F0-02 is setto 1, it
indicates when the Local/Remote switch is set to "Remote", terminal control 1 applies
and the frequency is defined by Al1. The setting of remote command source 2 is similar to
the setting of remote command source 1.
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6.2.3

6.2.4

6.3

6.4

Closed-Loop Frequency Control for Process Control

The MV AC drive has a built-in PID regulator. Together with the frequency sources, the PID
regulator can implement automatic adjustment of process control, such as constant
temperature, constant voltage, and tension control.

Built-in PID regulator

! FA-03PID logic e a—
PID digital setting] 0: Forward PIDL: Iswitchover Fo-21=0
1: Reverse Kpl: FA-05 T PID I
Til: FA-06 loutput |
. . Enlir F0-03=8
Setting target| o o Tdi raor [T N FA23 1% Wain frequency PWM i Motor sl Object
_ error — e FA-24 setting channel
source PID2: PB outet| selection
PID feedback - Kp2: FA-15 feature |
Ti2: FA-16 '
Td2: FA-LT

hysical |
FA-12 FA02 604 i physical |
filter time source

Figure 6-7 Frequency closed-loop selection for process control

When PID frequency closed-loop control is implemented, FO-03 must be set to 9 (PID).
The PID-related parameters are set in group FA, as shown in the preceding figure.

Motor Rotating Direction

When the drive is ready, tap the start key on the HMI, and the drive drives the motor to
run in the forward direction. If in this case, the direction of rotation is opposite to the
direction required, disconnect the drive from the main power, exchange the wiring
phases of any two of U/V/W cables. (Note: Wait for at least 10 minutes after power-off
until the drive is discharged.)

Instructions for Use of DI Terminals

The control system provides 26 DI terminals numbered DI1 to DI26. The logic upon active
DI signal is defined by the value selected for the terminal function. If the thousands of a
Dl terminalis set to 1, the terminal logic is 1 upon inactive DI signal. If the thousands of a
DI terminal is set to O, the terminal logic is 0 upon inactive DI signal.

For example, if the thousands of the setpoint is set to 1, the DI signal is active upon NO
(normally open). If the setpoint is 1001, the drive drives the motor to run forwardly when
the external terminal is inactive. If the setpoint is 1, the drive drives the motor to run
forwardly when the external terminal is active.

You can set F4-66 (DI filter time) to improve the anti-interference level of the DI signal,
but this will reduce the responsiveness of DI terminals.

Functions of preceding 26 DI terminals can be defined by F4-00 to F4-25. Assign DI
functions based on the electrical drawings. For details, see descriptions for parameters.

Instructions for Use of DO Terminals

The control board carries 34 transistor-type DO terminals (DO1 to DO34).
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6.5

6.6

You can define the functions of the DO terminals by setting F5-01 to F5-34. The DO
terminals are used to output various working states of the AC drive and related signals of
control requirements, helping you implement specific automation control.

Parameter Output Specification

DO1to DO34 Transistor driving capacity: 24 VDC, 50 mA

Instructions for Use of Al Terminals

The drive supports a total of four Al terminals, in which Al1 and AI2 are internally

isolated.
Port Input Signal Specification
All+and Al1- Receiving 4 mA to 20 mA current signals
Al2+ and Al2- Receiving 4 mA to 20 mA current signals
Al3+ and Al3- Receiving 4 mA to 20 mA current signals
Al4+ and Al4- Receiving 4 mA to 20 mA current signals

As external voltage/current signal, Al is used for frequency source setting, torque setting,
and PID setting or feedback.

The sampling value of the Al terminal can be read on the HMI. The AlI3 terminal also
supports voltage input.

Instructions for Use of AO Terminals

The drive supports a total of five AO terminals with output impedance of 0 Q to 300 Q, in
which AO1 and AO2 are internally isolated.

Port Output signal characteristics
AO1+and AO1- Output current signals of 4 mA to 20 mA
AO2+ and AO2- Output current signals of 4 mA to 20 mA
AO3+ and AO3- Output current signals of 4 mA to 20 mA
AO4+ and AO4- Output current signals of 4 mA to 20 mA
AO5+ and AO5- Output current signals of 4 mA to 20 mA

AO1 to AO5 can be used to indicate internal operating parameters, and the indicated
parameter properties can be selected by parameters A6-52 to A6-56, where AO4 and AO5
ports also support voltage output.

The designated operating parameters can be corrected before output. The rectification
feature is Y = kX + b, among which "X" indicates the operating parameters to be output.

e Thekandb of AO1 are set by A6-62 and A6-61.

e Thekandb of AD2 are set by A6-64 and A6-63.
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e Thekandb of AO3 are set by A6-66 and A6-65.

e Thekandb of AO4 are set by A6-68 and A6-67.

e The k and b of AO5 are set by A6-69 and A6-70.
AOloutput

k=A6-62

A
} b=A6-61

Figure 6-8 Correction characteristic curve of AO terminals

Parameters to be output
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7

7.1

Parameter Description

Group FO: Basic Function Parameters

Parame Name Value Range Default
ter
FO-01 Motor 1 control mode 0to2 2
Value . s
Range Meaning Description
The SVC mode is a type of open-loop vector
0 Sensorless vector control applicable to high-performance control
control (SVC1) applications in which one AC drive can drive only
one motor.
In FVC mode, the motor must have an encoder,
and the AC drive must have a PG card of the same
Feedback vector control | type as the encoder. This control mode is
! (FVC) applicable to scenarios requiring high precision
speed or torque control. One AC drive can drive
only one motor.
It also indicates open-loop vector control, and is
applicable to applications without strict load
Voltage-type sensorless | requirements. Compared with SVC1, this control
2 vector control (SVC2) mode has lower control accuracy, and is less
dependent on motor parameters. One AC drive
can drive multiple motors.
Note

The three control modes supported by the MV AC drive are all vector control, and motor
auto-tuning is required for the three control modes. The vector control mode can be best
used only when the motor parameters are properly set. Better performance can be
achieved by adjusting speed regulator parameters in group F2.
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Parame
; Name Value Range Default
er
F0-02 Remote 1 command 0103 1
source selection

Itis used to determine the input channel of the AC drive remote 1 control commands.
The AC drive control commands include start, stop, forward run, reverse run, jog,
variable-to-power frequency switchover (up transfer), power-to-variable frequency
switchover (down transfer).

Value
Range

Meaning

Description

0

Operating panel

Operation commands are given by pressing keys
RUN and STOP/RES on the operating panel.

Terminal control 1

Commands are sent by multi-functional input
terminals with functions such as FWD, REV, JOGF,
JOGR, pre-charge, pre-charge switch-off, variable
frequency to mains frequency (switch up), and
mains frequency to variable frequency (switch
down).

Modbus

Commands such as start, stop, pre-charge, and
switchover are sent through Modbus
communication. For details about word definition
of these commands, see Appendix B.

PROFIBUS-DP/
PROFINET-10

Commands such as start, stop, pre-charge, and
switchover are sent through communication.
When this command source is used, use the
communication device that supports the
PROFIBUS-DP/PROFINET-I0 communication card.
For details, see "12.7 Overview" on page 277 and
"13.1 Overview" on page 282.

Parame
ter

Name

Value Range Default

F0-08

Preset frequency

0.00 to Maximum frequency 50.00 Hz

(FO-10)

Note

If the frequency source is digital setting, the value of this parameter is the initial digital

setting frequency of the AC drive.
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Parame
Name Value Range Default
ter
F0-09 | Running direction 0to1 0

When F0-09 is set to 0, the motor rotation direction is consistent with that defined by
wiring.

When F0-09 is set to 1, the motor rotation direction is reverse to that defined by wiring.
Itis used to change the motor rotation direction through parameter modification, which
equals to adjusting any two of U, V, and W cables.

Note

« The motor will resume rotating in the original direction after initialization. Do not
use this function in applications where changing the rotating direction of the
motor is prohibited after system commissioning is completed.

« Forscenarios where synchronous switchover is required, do not change the
motor rotation direction by modifying F0-09.

Parame
Name Value Range Default
ter
FO-10 | Maximum frequency 50.00 Hz to 600.00 Hz 50.00 Hz

When the frequency source is Al or multi-reference, 100.0% of the input corresponds to
the value of this parameter.
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Parame
Name Value Range Default
ter
FO-11 Frequency upper limit 0t06 0
source
Value Range Meaning

0 Determined by the setting of F0-12
1 All

2 Al2

3 Al3

5 Communication setting

6 Al4

Itis used to set the source of the frequency upper limit, including digital setting (FO-12),
Al setting, or communication setting.

If the frequency upper limit is set by means of Al1, Al2, AI3, Al4 or communication, the
setting is similar to that of the main frequency source. For details, see the description of
F0-03.

For example, to avoid runaway in torque control mode in winding application, you can
set the frequency upper limit by means of analog input. When the AC drive reaches the
upper limit, it will continue to run at this speed.

Parame
Name Value Range Default
ter
Frequency lower limit (FO-
FO-12 | Frequency upper limit 14) to Maximum frequency 50.00 Hz
(FO-10)
Parame
; Name Value Range Default
er
- 0.00 Hz to Frequency upper 3.00 Hz
FO-14 | Frequency lower limit limit (F0-12)

If the frequency reference is lower than the value of this parameter, the AC drive runs at
the frequency lower limit by default.

Parame
; Name Value Range Default
er
FO-17 | Accelerationtime 1 0.0s to 6500.0s 80.0s
F0-18 | Deceleration time 1 0.0s to 6500.0s 100.0s

Acceleration time indicates the time required by the AC drive to accelerate from 0 Hz to
the maximum frequency specified by F0-10, that is, t1 in the following figure.
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Deceleration time indicates the time required by the AC drive to decelerate from the

maximum frequency specified by FO-10 to 0 Hz, that is, t2 in the following figure.

Output freq. (Hz) A

Max. freq. ——————— Q- ——————= N

Setfreq. F—————

Time(t)

I
| . N
H—H Actual deceleration time
|
|
|
|

Actual acceleration time }4—»

|
|
Set acceleration timen#b‘ < t

Set deceleration time

Figure 7-1 Acceleration/Deceleration time

Parame
; Name Value Range Default
er
F0-24 | Motor selection Oto3 0
Value Range Meaning
0 Motor 1
1 Motor 2
2 Motor 3
3 Motor 4

The HD9X can drive four motors at different time. You can set the motor nameplate
parameters, independent motor auto-tuning, different control modes, and parameters
related to running performance respectively for the four motors.

Motor parameter group 1 corresponds to parameter groups F1 and F2. Motor parameter
group 2 corresponds to parameter groups A2. Motor parameter group 3 corresponds to
parameter groups A3. Motor parameter group 4 corresponds to parameter groups A4.
You can select the current motor parameter group specified by F0-24 or through a DI
assigned with the corresponding function. If the motor parameter group selected
through F0-24 conflicts with that selected through DI, the one selected by DI applies.
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Parame
; Name Value Range Default
er

Binding frequency
F0-27 | source of remote 1 See the following table. H.0020
command source

Value Range Meaning
Binding frequency source selection for
Tens position terminal I/0 control 1 (0 to E, same as the

ones position)

0 Not bound

1 Digital setting

2 All

3 Al2

4 Al3

5 Al4

8 Simple PLC

9 PID

b Modbus setting

C PROFIBUS-DP setting

d HMI setting
Binding frequency source selection for

Hundreds position Modbus communication (0 to d, same as
the tens position)
Binding frequency source selection for
Thousands position PROFIBUS-DP communication (0 to d,

same as the tens position)

Itis used to bind the four running command sources to the 15 frequency sources,
facilitating synchronous switchover.

Different running command sources can be bound to the same frequency source. If a
command source has a bound frequency source, only the corresponding bound
frequency source takes effect when the command source is effective.
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Parame
Name Value Range Default
ter
F0-29 Remote 2 command 0to3 1
source selection

Value Range

Meaning

1

Terminal control 2

0Oand2to3

Same as the description of FO-02.

each time.

Itis used to determine the input channel of the AC drive remote 2 control commands.
For details, see the description of F0-02. You can select one communication protocol

This parameter applies to the optional remote 2 command source that is selected. If the
user changes the remote 2 command source, this parameter must be set correctly.

Parame
; Name Value Range Default
er
Binding frequency
FO-30 | source of remote 2 0to H.dddd H.0030
command source
This parameter is set in the same way as F0-27.
7.2 Group F1: Motor 1 Parameters
Parame Name Value Range Default
ter
Motor type selection 0to3 0
Value Range Meaning
0 Common asynchronous motor
F1-00 ] Variable frequency asynchronous
motor
2 Excited synchronous motor
: Permanent magnet synchronous
motor (PMSM)
Parame Name Value Range Default
ter
F1-01 Rated motor power 1 kW to 65535 kW Model dependent
F1-02 |Rated motor voltage 1Vto 65535V Model dependent
F1-03 Rated motor current 0.1 Ato6553.5A Model dependent
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Parame Name Value Range Default
ter
F1-04 |Rated motor frequency 0.01 Hz to maximum Model dependent
frequency
F1-05 |Rated motor speed 1 RPM to 65535 RPM Model dependent
Note

« Setthese parameters according to the motor nameplate no matter whether
sensorless vector control (SVC) or feedback vector control (FVC) is used.

o To achieve better SVC or FVC performance, you need to perform motor auto-
tuning. The motor auto-tuning accuracy depends on the correct setting of motor
nameplate parameters.

Parame Name Value Range Default
ter
F1-27 | Pulses per revolution 1to 65535 1024
Note

« This parameter is used to set the pulses per revolution (PPR) of ABZ or UVW
incremental encoder.
« InFVC mode, the motor cannot run properly if this parameter is set incorrectly.

Parame Name Value Range Default
ter
F1-28 |Encoder type Oor2 0
Value Range Meaning
0 ABZ incremental encoder
2 Resolver

This parameter specifies the encoder type.
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0

Parame Name Value Range Default
ter
A/B phase sequence of
F1-30 | the ABZ incremental Oto1 0
encoder
Value Range Meaning
Forward

1

Reverse direction

This parameter is valid only for the ABZ incremental encoder and is used to set the A/B
phase sequence of the ABZ incremental encoder.

Parame Name Value Range Default
ter
Installation position 0
F1-31 angle of the absolute 0to 359.9
encoder
Note

The installation position of absolute position encoder can be obtained automatically
through auto-tuning, and can also be set by the manufacturer. If it is incorrect, the de-

crease of loading capacity may occur.

Parame Name Value Range Default
ter
Number of L L 1
F1-34 umber of resolver pole 1to 65535
pairs
Note

For the setting of the number of resolver pole pairs, see the encoder guide or

specifications.
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Parame
ter

Name

Value Range Default

F1-37

Auto-tuning selection

Oto2 0

Value
Range

Meaning

Description

0

No operation

Auto-tuning is prohibited.

Static auto-tuning
for asynchronous
motor

o It is applicable to scenarios where dynamic auto-
tuning cannot be performed because the
asynchronous motor cannot be disconnected from the
load.

« Before performing static auto-tuning, properly set the
motor type and motor nameplate parameters F1-01 to
F1-05 first. In the FVC mode, you also need to set the
encoder PPR in F1-27.

« Set this parameter to 1, and press "Start". Then, the AC
drive starts static auto-tuning. During static motor
auto-tuning, there is current in the motor, but the
motor will not rotate or only rotate slightly.

Dynamic auto-
tuning for
asynchronous
motor

« To perform this type of auto-tuning, ensure that the
motor is disconnected from the load.

o During the process of dynamic auto-tuning, the AC
drive performs static auto-tuning first and then
accelerates to 30% of the rated motor frequency within
the acceleration time set in FO-17. The AC drive keeps
running for a certain period and then decelerates to
stop within the deceleration time set in FO-18.

« Before performing dynamic auto-tuning, properly set
the motor type and motor nameplate parameters F1-
00 to F1-05. In addition, you also need to set the
encoder type and encoder PPR in F1-27 and F1-28.

¢ By dynamic auto-tuning, the AC drive obtains motor
parameters F1-06, F1-08, and F1-10, A/B phase
sequence of encoder in F1-30, and vector control
current loop Pl parameters F2-13 to F2-16.

« Set this parameter to 2, and press "Start". Then, the AC
drive starts dynamic auto-tuning.

Auto-tuning can also be performed by operations on the HMI. In local control mode, log
in to the HMI with the after-sales password. Switch to the parameter setting interface
and choose "Guide" > "Motor Pr". Set and download the motor parameters. (If the
default motor parameters are correct, use the default values.) After the parameters are
downloaded successfully, perform operations according to the instructions in the
"Motor Auto-Tuning" section. When the system is ready, select static auto-tuning or
dynamic auto-tuning. In the "Start" or "Stop" dialog box that is displayed, tap "OK". The
motor auto-tuning starts.
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7.3 Group F2: Vector Control Parameters of Motor 1

Parameter Name Value Range Default
L
F2-00 speed (.DOD . 0.000to 1.000 0.025
proportional gain 1
F2-01 SD?Ed loop integral 0.000 to 65.535 0.05
gain 1
F2-02 ?wnchover frequency 0.00 to F2-05 5
L
F2-03 speed (.)Op . 0.000to 1.000 0.015
proportional gain 2
Speed loop integral
F2-04 . 0.000 to 65.535 0.025
gain 2
F2-05 gw'“hover frequency F2-02t0 FO-10 10
F2-08 Speed loop Kf gain 0.01to 1.00 1

Select speed loop Pl parameters based on the operating frequency of the drive. If the
operating frequency is lower than or equal to "Switchover frequency 1" (F2-02), the
speed loop Pl parameters are F2-00 and F2-01. If the running frequency is higher than
F2-05 (Switchover frequency 2), Pl parameters are F2-03 and F3-04. If the running
frequency is between F2-02 and F2-05, PI parameters are obtained from linear
switchover between two groups of Pl parameters, as shown below.

PI para.‘

F2-00
F2-01

F2-04

I
|
I
i
F2-03 |
T
I
I
|
I
|

»
I>

|

I

|
F2-02 F2-05 Frequency reference
Figure 7-2 Relationship between running frequencies and Pl parameters

The speed dynamic response characteristics in the vector control mode can be adjusted
by setting the proportional gain and integral time of the speed regulator.

To achieve a faster system response, increase the proportional gain or reduce the
integral time. Be aware that either a too big gain or a too short time may lead to system
oscillation. We recommend that you adjust these parameters as follows:
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If the default setting cannot meet the requirements, make proper adjustment. Increase
the proportional gain first to ensure that the system does not oscillate, and then reduce
the integral time to ensure that the system has quick response and small overshoot.

Note

Improper Pl parameter setting may cause too large speed overshoot, and overvoltage
fault may even occur when the overshoot drops.

Parameter Name Value Range Default
Torque upper limit
source in speed control 0to8 0
(driving)
Value Range Meaning
0 F2-10
F2-09 1 All
2 Al2
3 Al3
5 Communication setting
6 MIN (AI1, AI2)
7 MAX (A1, Al2)
8 Al4
Parameter Name Value Range Default

Digital setting of
F2-10 torque upper limitin 0.0% to 300.0% 120.0%
speed control (driving)

Digital setting of
torque upper limitin
speed control
(braking)

F2-12 0.0% to 150.0% 1.0%

In the speed control mode, the maximum output torque of the drive is restricted by the
torque upper limit source. F2-09 and F2-10 specify the torque upper limit during drive
running, that is, when the motor is in running state. F2-12 specifies the torque upper limit
during braking running, that is, when the motor generates power. When the value
increases, the AC drive deceleration braking is improved, but a too large value may result
in an AC drive power unit overvoltage fault.

When the torque upper limit source is analog or communication setting, 100% of the
setting corresponds to the value of F2-10, and 100% of the value of F2-10 corresponds to
the rated AC drive torque.
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7.4 Group F4: Input Terminal Parameters

The AC drive provides 26 multi-functional DI terminals. If more input/output terminals are
required, configure an optional PLC module.

Parameter Name Value Range Default
F4-00 DI1 function selection 1031 (Emergency stop)
F4-01 DI2 funci lecti 1025 (Transformer over-
unction setection temperature fault)
£4-02 DI3 functi lecti 1024 (Transformer over-
unction setection temperature alarm)
1026 (Cabinet door travel
F4-03 DI4 function selection } (
switch)
27 (Cabinet top fan status
F4-04 DI5 function selection ( P
feedback)
1020 (Local/Remote
F4-05 DI6 function selection . (
switchover)
. ) 33 (Control power supply
F4-06 DI7 function selection normal)
F4-07 DI8 function selection 0
F4-08 DI9 function selection 1 (Forward running)
DI10 function 1003 (Three-wire motion
F4-09 selection control)
: 0to 145
F4-10 DIT fgncnon 9 (Fault reset)
selection
DI12 function
F4-11 to F4-20 | selection to DI21 0
function selection
F4-21 bi22 f?’”c“"” 58 (Forward running 2)
selection
DI23 function 1060 (Three-wire motion
F4-22 .
selection control 2)
D124 function 28 (Remote 1/Remote 2
F4-23 . .
selection switchover)
Fa-24 DI25 fgnctlon 0
selection
DI26 function
F4-25 145 (Fan power supply fault
selection ( P PRy )
D143 function
F4-42 to F4-57 | selection X00 to DI58 0
function selection X17
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Note

These parameters are used to set the functions of DlIs, and the values of F4-00 to
F4-06 and F4-05 to F4-06 must not be changed. The following table shows
optional functions:
For the thousand's digit of the value, 1 indicates NO valid and 0 indicates NC
valid. Take the value 1001 as an example: when the DI with function 1 (Forward
RUN) is OFF, the AC drive instructs forward running; when the DI with function 1
(Forward RUN) is ON, the AC drive instructs forward running.

Value ) .
Meaning Description
Range
. Set reserved terminals to "no function" to avoid
0 No function .
malfunction.
Forward running ) .
1 (FWD) An external terminal is used to control forward or
- reverse running of the AC drive. It is applicable to
Reverse running )
2 terminal channel 1.
(REV)
Itis applicable to terminal channel 1. This terminal
3 Three-wire determines the three-wire control mode of the AC
motion control drive. For details, see the description of F4-73
(Terminal command mode).
9 Fault reset When a terminal is used for fault reset, it is used to
(RESET) reset the fault remotely.
- External fault When this signal is sent to the AC drive, it reports fault
input F15.
12 Multi-reference
terminal 1 . .
Multi-reference The setting of 16 multl—references or 16 other o
13 terminal 2 references can be implemented through combinations
Multi-ref of 16 states of these four terminals. For details, see
14 u |.—re erence "Multi-reference function description" next to this
terminal 3
table.
15 Multi-reference
terminal 4
This terminal is used to perform switchover between
Local/Remote local control and remote control (FO-02). When the
20 switchover terminal becomes ON, local control (HMI) is
prohibited, and the AC drive is in remote control
mode.
Transformer over- | When this terminal is ON, the temperature of phase-
24 temperature shifting transformer of the AC drive reaches the alarm
alarm threshold, and the AC drive reports alarm A87.
Transformer over- When this terminal is ON, the temperature of the
25 phase-shifting transformer reaches the fault

temperature fault

threshold, and the AC drive reports fault F57.
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Value X o
Meaning Description
Range
) When this terminal is ON, the cabinet doors are not
26 Cabinet df"” properly closed or the cabinet door travel switch is
travel switch faulty, and the AC drive reports fault F58.
After the AC drive is energized by medium-voltage
>7 Cabinet top fan (MV) power supply, the fan is not normally started and
status feedback a fan fault or fan alarm is reported according to the
system configuration.
This terminal is used to perform switchover between
Remote 1/Remote remote 1 command source (F0—02).and re.mote 2
28 2 switchover command source (FO-29). When this terminal becomes
ON, remote 1 command source is prohibited, and the
ACdrive is in remote 2 control mode.
After you press the emergency stop button, the system
31 Emergency stop stops and MV tripping occurs.
Control power If this terminal becomes OFF, the AC drive reports fault
33 supply normal F46 and stops.
There are four motor selection terminals. Motor
) parameters are switched based on the priority level of
41 Motor selection 1 the terminal state. When this terminal is ON first,
motor 1 parameters apply.
There are four motor selection terminals. Motor
) parameters are switched based on the priority level of
42 Motor selection 2 the terminal state. When this terminal is ON first,
motor 2 parameters apply.
a4 User-defined fault
1 If these two terminals become ON, the AC drive reports
User-defined fault | faults F27 and F28 respectively.
45 N
Forward running
58 2 (FWD) An external terminal is used to control forward or
- reverse running of the AC drive. It is applicable to
59 Reverse running 2 terminal channel 2.
(REV)
Itis applicable to terminal channel 2. This terminal
60 Three-wire determines the three-wire control mode of the AC
motion control 2 | drive. For details, see the description of F4-73
(Terminal command mode).

Description of multi-reference function

The four multi-reference terminals can provide 16 state combinations, corresponding to

16 reference values. The following table describes eight state combinations that are

listed ahead.
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K4 K3 K2 K1 Command Parameter

OFF OFF OFF OFF Multi- FC-00
reference 0

OFF OFF OFF ON Multi- FC-01
reference 1

OFF OFF ON OFF Multi- FC-02
reference 2

OFF OFF ON ON Multi- FC-03
reference 3

OFF ON OFF OFF Multi- FC-04
reference 4

OFF ON OFF ON Multi- FC-05
reference 5

OFF ON ON OFF Multi- FC-06
reference 6

OFF ON ON ON Multi- FC-07
reference 7

Note

« If the frequency source is multi-reference, the value 100% of FC-00(Reference 0)
to FC-15 (Reference 15) corresponds to the value of FO-10 (Max. frequency).

« Besides the multi-speed function, the multi-reference can be also used as the
PID setting source, satisfying the requirement for switchover of different setting

values.
Parameter Name Value Range Default
F4-66 Filter time of DI1 to DI26 | 0.000s to 1.000s 0.030s
Note

It is used to set the software filter time of DI terminal status. If DI terminals are liable to in-
terference, which may cause malfunction, increase the value of this parameter to en-
hance the anti-interference capability. Note that an excessively high filter time may slow
down the DI response.
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Parameter

Name

Value Range

Default

F4-73

Terminal command
mode

See the following table.

H.22

Value Range

Meaning

Ones position

Mode of terminal I/0 control 1

0 Two-wire mode 1
1 Two-wire mode 2
2 Three-wire mode 1
3 Three-wire mode 2

Tens position

Mode of terminal I/0 control 2

0 Two-wire mode 1
1 Two-wire mode 2
2 Three-wire mode 1
3 Three-wire mode 2

Note

e This parameter defines the four different modes of controlling the AC drive
running using external DI terminals.

o Heretakes DI9, DI10 and DI11 as the external DI terminals to control the AC drive
running. You can set the function of DI9, DI10 and DI11 by setting F4-08 (DI9
function selection), F4-09 (D110 function selection) and F4-10 (DI11 function
selection), respectively. For details, see the descriptions of F4-08 (DI9 function
selection) to F4-17 (DI18 function selection).

« 0:Two-wire Control Mode 1. It is the most commonly used two-wire control

mode. Allocate the DI9 with the forward run function and the DI10 with the
reverse run function.

The following table describes parameter setting for remote 1 terminal I/0 control 1.

Parameter

Name

Value Range

Description

Terminal command

F4-73 H.x0 Two-wire mode 1
mode

F4-08 DI9 function selection 1 Forward running (FWD)

F4-09 DI10 function selection 2 Reverse running (REV)
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K| K| e MV AC drive

1 0 Forward DI9 Forward run (FWD)
0 1 Reverse © DI10 Reverse run (REV)
1 1 Stop Digital common (COM)
0 0 Stop

Figure 7-3 Two-wire mode 1

As shown in the preceding figure, when only K1 is ON, the AC drive instructs forward
rotation. When only K2 is ON, the AC drive instructs reverse rotation. When K1 and K2 are
ON or OFF simultaneously, the AC drive stops.

Value Range 1 indicates two-wire mode 2. In this mode, DI9 is used to enable operation
and DI10 is used to define the operating direction.

The following table describes parameter setting for remote 1 terminal I/0 control 1.

Parameter Name Value Range Description
F4-73 Terminal command H.x1 Two-wire mode 2
mode
F4-08 DI9 function selection 1 Forward running (FWD)
F4-09 DI10 function selection 2 Reverse running (REV)
K1 K2 c%ur::qigﬁd « MV AC drive
1 0 Forward — DI9 Run enabled
1 1 Reverse Kz—c DI10 Forward/Reverse run
0 0 Stop Digital common (COM)
0 1 Stop

Figure 7-4 Two-wire mode 2

As shown in the preceding figure, if K1 is ON, the AC drive instructs forward rotation when
K2 is OFF, and instructs reverse rotation when K2 is ON. If K1 is OFF, the AC drive stops.

Value Range 2 indicates three-wire mode 1. In this mode, DI10 is used to enable
operation and DI9 and DI11 are used to define the operating direction.

The following table describes parameter setting for remote 1 terminal I/0 control 1.

Parameter Name Value Range Description
F4-73 Terminal command H.x2 Three-wire mode 1
mode
F4-08 DI9 function selection 1 Forward running (FWD)
F4-09 DI10 function selection 1003 Three-wire motion
control
F4-10 DI11 function selection 2 Reverse running (REV)
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MV AC drive

m
Forward runSB2 DI9 Forward run (FWD)

T
Stop|SBL DI10 Run enabled

T
Reverse run|SB3 DI11Reverse run(REV)

Digital common (COM)

Figure 7-5 Three-wire mode 1

As shown in the preceding figure, if SB1 is OFF, the AC drive instructs forward rotation
when SB2 is pressed to be ON and instructs reverse rotation when SB3 is pressed to be
ON. The AC drive stops immediately after SB1 becomes ON. During normal startup and
running, SB1 must remain OFF. Commands from SB2 or SB3 take effect immediately after
SB2 or SB3 becomes ON. The AC drive running state is determined by the final actions on
SB1, SB2 and SB3.

Value Range 3 indicates three-wire mode 2. In this mode, DI10 is assigned with the
enable function, DI9 is used to send the operation command, and DI11 determines the
direction.

The following table describes the parameters.

Parameter Name Value Range Description
F4-73 Terminal command 3 Three-wire mode 2
mode
F4-08 DI9 function selection 1 Operation command
F4-09 DI10 function selection 1003 Three-wire motion
control
F4-10 DI11 function selection 2 Running direction

MV AC drive
RunSB2

DI9 Run

Running

I Stop|sB 1
drection P DI10 Run enabled
0 Forward
1 Reverse DI11 Forward/Reverse run

Digital common (COM)

Figure 7-6 Three-wire mode 2

As shown in the preceding figure, if SB1 is OFF, the AC drive starts running when SB2 is
pressed to be ON, instructs forward rotation when K is OFF, and instructs reverse rotation
when K is ON. The AC drive stops immediately after SB1 becomes ON. During normal
startup and running, SB1 must remain OFF. The command instructed by SB2 takes effect
immediately after SB2 becomes ON.
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7.5 Group F5: Output Terminal Parameters

The AC drive provides 34 multi-function DO terminals. If more DO terminals are required,

configure an optional PLC extension module.

Parameter Name value Default
Range

F5-01 DO1 function selection 1041 (MV tripping)
F5-02 D02 function selection 40 (MV switch-on enable)
F5-03 DO3 function selection a4 (Mailnr;ipcz\;\i/z;;upply
F5-04 D04 function selection 15 (Ready for RUN)
F5-05 DO5 function selection see the 1 (AC drive running)
F5-06 D06 function selection foilLogw— 1001 (AC drive stopping)
F5-07 DO7 function selection table. 2 (Fault (stop upon fault))
F5-08 DO8 function selection 45 (Alarm)
F5-09 D09 function selection 46 (HMI reset)
F5-24 D024 function selection 62
F5-33 D033 function selection 1
F5-34 D034 function selection 2

The following table describes functions of the multi-function DO terminals.

Value o
Function Description
Range
0 No output The output terminal has no function.
The AC drive is operating and generates output
1 AC drive running frequency (can be zero). In this case, the ON signal
is output.
5 Fault (stop upon When the AC drive stops due to a fault, the ON
fault) signal is output.
After the MV power is energized properly, system
self-check is completed and the AC drive does not
15 Ready for RUN detect any fault. The AC drive is ready for running
and outputs the ON signal.
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Value
Range

Function

Description

40

MV switch-on
enable

After the control system is powered on, the ON

signal is output when all the following conditions

are met:

1. Emergency stop, emergency breaking, and
grounding disconnector feedback are inactive.

2. The drive does not report FO9 (Medium-voltage
undervoltage on user side) or reports no fault.

3. The medium-voltage power-off time exceeds the
allowable switch-on delay specified by F8-58.

4. Automatic decondensation is done. (The
optional heater is turned off.)

5. When the manual bypass cabinet is configured,
the inlet switch of bypass cabinet 1 is ON.

6. When the auto bypass cabinet is configured, the
inlet contactor of bypass cabinet 2 remains OFF.

41

MV tripping

When any of the following conditions are met, the

ON signal is output:

1. The emergency stop input, emergency breaking
input, or grounding disconnector feedback is
active.

2. A major fault occurs in the system.

Note: If condition 2 is met and the mains power

contactor of bypass cabinet 1 is in the switch-off
state, the ON signal is output.

a4

Main power supply
indication

The ON signal is output when the input voltage
reaches 1/16 of the rated input voltage of the drive.

45

Alarm

When any alarm exists in the system, the ON signal
is output.
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7.6 Group F6: Start/Stop Control Parameters

Parameter Name Value Range Default
F6-00 Start mode Oto3 0
« In flying start, the AC drive detects the rotational speed of the motor in running state,
and outputs the voltage corresponding to the motor frequency, minimizing impact of
power supply on the motor. During flying start, the AC drive detects the motor
magnetic flux and starts the motor at the current motor frequency.
¢ You can set the direction of flying start in this parameter. If the motor rotating
direction is known, set this parameter to 1 or 2 according to the actual direction. If the
motor rotating direction is unknown, set this parameter to 3. If you select "Direct start",
the AC drive starts directly.
Value : i
Function Description
Range
. The AC drive starts to run at the startup
0 Direct start f
requency.
The AC drive detects the motor rotational speed in
. the forward direction and then starts at the
1 Forward flying start . )
tracked motor frequency, implementing smooth
startup without impacting the rotating motor.
The AC drive detects the motor rotational speed in
) the reverse direction and then starts at the
2 Reverse flying start . .
tracked motor frequency, implementing smooth
startup without impacting the rotating motor.
The AC drive detects the motor rotational speed in
the forward direction first. If the detection fails,
3 Forward/Reverse flying |the AC drive performs detection in the reverse
start direction. Then, the AC drive starts at the tracked
motor frequency, implementing smooth startup
without impacting the rotating motor.
Parame
Name Value Range Default
ter
F6-01 Start delay 0.0s to 60.0s 0.0s
F6-03 | Startup frequency 0.00 Hz to 10.00 Hz 1.00 Hz
F6-04 tsi::“p frequency active 0.0s to 100.0s 0.0s

A proper startup frequency is required to ensure a proper motor torque at start. In
addition, to build excitation when the motor starts up, the startup frequency must be held
for a certain period.

The startup frequency (F6-03) is not restricted by the frequency lower limit. When the
frequency reference is lower than the startup frequency, the AC drive will not start but
stay standby.
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During switchover between forward rotation and reverse rotation, the startup frequency
active time is disabled.

The startup frequency active time is not included in the acceleration time, but included in
the running time of the simple PLC.

Example 1:

F0-03 = 0: The frequency source is digital setting.

F0-08 = 2.00 Hz: The digital setting frequency is 2.00 Hz.
F6-03 = 5.00 Hz: The startup frequency is 5.00 Hz.

F6-04 = 2.0s: The startup frequency active time is 2.0s.

In this example, the AC drive stays in the standby state and the output frequency is 0.00
Hz.

Example 2:

F0-03 = 0: The frequency source is digital setting.

F0-08 = 10.00 Hz: The digital setting frequency is 10.00 Hz.
F6-03 = 5.00 Hz: The startup frequency is 5.00 Hz.

F6-04 = 2.0s: The startup frequency active time is 2.0s.

In this example, the AC drive accelerates to 5.00 Hz, and then accelerates to the set
frequency 10.00 Hz after 2.0s.

Parame
A Name Value Range Default
er

F6-07 Acceleratl.on/ 0or1 0
Deceleration mode

This parameter defines the frequency change mode during start and stop of the drive.

Value

i Description
Range Function p

The output frequency increases or decreases

. . linearly. The HD9X/HD9XS provides four groups
0 Linear accele!'atlon/ of acceleration/deceleration time. The
deceleration acceleration/deceleration time can be selected
through DI parameters F4-00 to F4-08.

The output frequency increases or decreases
based on the S curve on the condition that target
1 Static S curve frequency is fixed. This mode is suitable for
applications requiring smooth start or stop, such
as elevators and conveyors.
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7.7

Output freq.(Hz) 4
Setfreq.(f) fp======
1 |
1 |
1 |
1 |
| |
P Lo
ol [
.
: : : : ! : Time(t)
| . ML |
T I
Jur (o
— Do
Figure 7-7 Static S curve
Parame
Name Value Range Default
ter
F6-10 |Stop mode Oor1 1
Value : -
Function Description
Range
After the stop command is active, the AC drive
0 Decelerate to stop decreases the output frequency based on the

deceleration time and stops only when the
frequency decreases to zero.

Coast to stop

After the stop command becomes active, the
drive stops output immediately and the motor
coasts to stop based on the mechanical inertia.

Group F7: Time Parameters

Parame
" Name Value Range Default
er
F7-06 | Accumulative power-on 0hto65535h oh
time
Note

This parameter displays the total power-on time of the AC drive. When the power-on time
reaches the set power-on time F8-16, the multi-functional DO of the AC drive (24) outputs
the ON signal.
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7.8

Parame
Name Value Range Default
ter
F7-07 Accumulatlve running 0 hto 65535 h oh
time
Note

Itis used to display the total running time of the AC drive. After total running time reaches
the value set in F8-17, multi-functional DO of the AC drive (12) outputs the ON signal.

Parame
; Name Value Range Default
er
Accumulative power
F7-08 . 0 MWh to 9999 MWh 0 MWh
consumption
Note

This parameter displays the total power consumption of the AC drive in unit of MWh.

Parame
; Name Value Range Default
er
Accumulative power
F7-23 . P 0 GWh to 9999 GWh 0 GWh
consumption
Note

This parameter displays the total power consumption of the AC drive in unit of GwWh.

Group F8: Auxiliary Function Parameters

Parame
Name Value Range Default
ter
0.00 Hz to maximum
F8-00 Jog frequency § 2.00 Hz
requency

F8-01 Jog acceleration time 0.0s to 6500.0s 20.0s
F8-02 |Jog deceleration time 0.0s to 6500.0s 20.0s
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These parameters are used to define the set frequency and acceleration/deceleration
time of the AC drive during jogging.

If jog is adopted, F6-00 must be fixed to 0 (Direct start) and F6-10 must be fixed to 0
(Decelerate to stop).

Parame
- Name Value Range Default
F8-03 Acceleration time 2 0.0s to 6500.0s Model dependent
F8-04 Deceleration time 2 0.0s to 6500.0s Model dependent
F8-05 Acceleration time 3 0.0s to 6500.0s Model dependent
F8-06 Deceleration time 3 0.0s to 6500.0s Model dependent
F8-07 Acceleration time 4 0.0s to 6500.0s Model dependent
F8-08 Deceleration time 4 0.0s to 6500.0s Model dependent

The HD9X provides four groups of acceleration/deceleration time, that is, the preceding
three groups of acceleration/deceleration time and the group defined by F0-17 and FO-
18.

Definitions of four groups of acceleration/deceleration time are completely the same. For
details, see the descriptions of FO-17 and F0-18.

You can switch between the four groups of acceleration/deceleration time through
different state combinations of DI terminals. For more details, see the section "Group F4:

DI Terminals".
Parame
Name Value Range Default
ter
0.00 Hz to maximum
F8-09 |Jump frequency 1 P 0.00 Hz
requency
0.00 Hz to maximum
F8-10 Jump frequency 2 P 0.00 Hz
requency
0.00 Hz to maximum
F8-11 Jump frequency band 0.00 Hz
frequency
0.00 Hz to maximum
F8-68 |Jump frequency 3 § 0.00 Hz
requency
F8-69 |Jump frequency band 3 0.00 Hz to maximum 0.00H
pireq y frequency ) z

If the reference frequency is within the jump frequency range, the actual operation
frequency is the jump frequency close to the reference frequency. The drive can avoid the
mechanical resonance point of the load through the jump frequency.

MV drives support jump frequency points. If the jump frequency band is set to 0, the jump
frequency function is disabled.
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The following figure shows the principle of the jump frequency and jump frequency

band.
Output frequency
Jump frequency 3 Jump frequency band 2
Jump frequency 2 Jump frequency band
Jump frequency 11— Jump frequency band
Time
Figure 7-8 Jump frequency
Parame
; Name Value Range Default
er
F8-13 Reverse control enable Oto1 1
Value Range Meaning

0

Reverse running allowed

1

Reverse running inhibited

is inhibited, set F8-13to 1.

This parameter specifies whether the AC drive allows reverse running. If reverse running

Parame
Name Value Range Default
ter
Fs-18 Start protectlon 0to1 1
selection

Value Range Meaning
0 Disabled
1 Enabled

This parameter specifies whether to enable the safety protection function.

If this parameter is set to 1, the drive does not respond to the operation command that is
activated the moment upon power-on (for example, an input terminal is ON before
power-on). In this case, cancel the operation command and activate the operation

command again.




Parameter Description

7.9

In addition, the AC drive does not respond to the operation command activated upon
fault reset of the drive. The safety protection function can be disabled only after the
operation command is canceled.

In this way, the risk caused by motor responding to operation commands upon power-on
or fault reset can be prevented.

Parame
‘ Name Value Range Default
er

ump frequency enable .

) .p q y. 0: Disabled

F8-22 | during acceleration/ 0
. 1: Enabled

deceleration

This parameter specifies whether the jump frequency is active during acceleration/
deceleration.

When the jump frequency is active and the operating frequency is within the jump
frequency range, the actual operating frequency jumps over the set jump frequency
threshold. The following figure shows the diagram when the jump frequency is active
during acceleration/deceleration.

Output frequency
Frequency jump 3 Frequency jump band 2
Frequency jump 2 Frequency jump band
Frequency jumpl f-— Frequency jump band
Time

Figure 7-9 Jump frequency enable during acceleration/deceleration

Group F9: Protection Parameters

Parame
Name Value Range Default
ter
Motor overload
F9-00 software protection Oto1 1
selection
F9-01 Motor overload time 0.07s to 600.00s 60.00s
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F9-00 = 0: Motor overload protection is unavailable. The motor may be damaged by
over-temperature.

F9-00 = 1: The drive determines whether the motor is overloaded according to the inverse
time curve of motor overload protection.

Timing diagram of motor overload protection

=((F9-03)*((F

_02)2. 2 N
=((F9-03)*1.05%) X (F9-01 X 0.875)%) X (F9-01

Parame
Name Value Range Default
ter
Motor overload pre-
F9-02 . ap 50% to 100% 80%
warning coefficient

This function is used to send a pre-warning signal to the control system through DO
before motor overload protection applies. The motor overload pre-warning coefficient is
used to determine how early the pre-warning signal is sent before the motor overload
protection applies. The higher the value is, the later the pre-warning signal is sent.

Parame
Name Value Range Default
ter
Software protection
F9-03 threshold for motor 10.0% to 220.0% 120.0%
overload

This function is used for motor overload fault protection. The value 100.0% corresponds
to the rated motor current. When motor current keeps higher than rated motor current x
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motor overload protection threshold for the time defined by F9-01, a motor overload
fault will be reported.

Parame
Name Value Range Default
ter
Software protection
F9-03 threshold for motor 10.0% to 220.0% 120.0%
overload

Itis used to set the motor overvoltage protection threshold to avoid excessively high back
EMF. The value 100.0% corresponds to the rated motor voltage.

Parame
Name Value Range Default
ter
F9-14 | IMPutcurrentimbalance 0.0% to 100.0% 40.0%
threshold

If the negative sequence component of the input current exceeds the threshold specified
by F9-14 and lasts for 500 ms, an input current imbalance fault is reported.

Parameter Name Value Range Default

Output current
imbalance threshold

F9-15 0.0% to 100.0% 40.0%

If the negative sequence component of the output current exceeds the threshold
specified by F9-15 and lasts for 500 ms, an output current imbalance fault is reported.

Parameter Name Value Range Default
B Input voltage o o o
F9-17 imbalance threshold 0.0% to 100.0% 40.0%
Parameter Name Value Range Default
Fo-p; | Outputvoltage 0.0% to 100.0% 40.0%
imbalance threshold

When the negative sequence component of the output voltage keeps exceeding F9-27 for
500 ms, output voltage imbalance fault is reported. The output voltage imbalance is set
to the alarm level by default, which can be set through the thousands of F9-48.

Parameter Name Value Range Default

0.0% to 180.0% (The
value 100.0%
corresponds to the 150.0%
rated output current of
the drive.)

AC drive overcurrent

F9-30 | threshold setting
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During running of the AC drive, if the instantaneous output current is greater than the
rated output current of the AC drive multiplied by the value specified by F9-30, the AC
drive reports an overcurrent fault.

Parameter Name Value Range Default

0.0% to (Value specified
by F9-30 - 20.0)% (The
Maximum output value 100.0%

current limit of the drive | corresponds to the
rated output current of
the drive.)

F9-31 120.0%

This parameter is used to set the maximum output current of the drive during operation.

The value of F9-31 is related to F9-30. When the value of F9-30 is lower than or equal to
20.0%, the range of F9-31 is 0.0% to 180.0%. When the value of F9-30 is higher than
20.0%, the range of F9-31 is 0.0% to (Value specified by F9-30 - 20.0)%. The value 100.0%
corresponds to the rated output current of the drive.

Parame
" Name Value Range Default
er
F9-40 Locked-rotor frequency 5.0 Hz to 50.0 Hz 20.0 Hz
F9-41 Locked-rotor time 0to 400 20s
TorqueA
(N.m)

Locked-rotor zone|

!

Locked-rotor  Frequency (Hz)
frequency

Figure 7-10 Locked-rotor area of the motor

The motor locked-rotor fault is active if all the following conditions are met:

1. The output frequency of the drive is lower than the locked-rotor frequency specified by
F9-40.

2. The output torque of the drive reaches the torque limit. The output torque limit of the
drive is specified by F9-31. Torque limit is a basic parameter of the drive and specifies
the maximum output torque. Torque limit has an indirect impact on detection of the
motor locked-rotor fault, but is not the required parameter of this fault.

3. Both of the conditions are met, and the fault lasts for longer than the locked-rotor time
specified by F9-41.
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7.10

If F9-41 is set to Os, detection of the motor locked-rotor fault is disabled.

Parame
‘ Name Value Range Default
er
Overspeed detection 0.0% to 50.0% .
Fo-67 level (maximum frequency) 20.0%
F9-68 S:Er‘c’peec’ detection 0.0 t0 60.0s 5.05

When the detected motor feedback frequency keeps exceeding the max. frequency for
more than the value of F9-67 in a period longer than the time set in F9-68, the drive
reports F43 and acts as defined.

When the overspeed detection time is set to 0.0s, overspeed fault detection is disabled.

Parame
" Name Value Range Default
er

Detection level of 0.0% to 50.0%

F9-69 excessive speed (maximum frequency) 20.0%
deviation
Detection time of

F9-70 | excessive speed 0.0s to 60.0s 0.0s

deviation

When the drive is running, if the detected motor feedback speed and the frequency
reference do not match and the situation lasts for a period longer than the detection time
of excessive speed deviation specified by F9-70, the drive reports fault or alarm F42
(Excessive speed deviation) and applies a fault protection action.

Group FA: PID Parameters

PID control is a general process control method. By performing proportional, integral,
and differential operations on the difference between the feedback signal and the target
signal, it adjusts the AC drive output frequency and constitutes a feedback system to
stabilize the controlled counter around the target value.

Itis applied to process control such as flow control, pressure control, and temperature
control. The following figure shows the PID control principle.

+ ] 1 —
Reference value Tdxs+1 ‘ 2} m

rl
‘ - Feedback value

Figure 7-11 PID control principle
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Parame
; Name Value Range Default
er
PID reference source O0to7 0
Value Range Meaning
0 Set by FA-01
FA-00 1 All
: 2 Al2
3 Al3
5 Communication setting
6 Multi-reference setting
7 Al4
Pa{::ne Name Value Range Default
FA-01 PID digital reference 0.0% to 100.0% 50.0%

This parameter is used to select the target process PID reference source.

The target setpoint of PID is a relative value ranging from 0.0% to 100.0%. The PID
feedback is also a relative value. The purpose of PID control is to make the PID setting
and PID feedback equal.

Parame
ter Name Value Range Default
FA-02 PID feedback source 0to9 0

Value Range Meaning
0 All
1 Al2
2 Al3
3 Al to Al2
5 Communication setting
6 AlT+AI2
7 MAX (JAI], |AI2])
8 MIN (JAI1], |AI2])
9 Al4

This parameter is used to select the feedback signal channel of process PID.

The PID feedback is also a relative value ranging from 0.0% to 100.0%.
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Parame
; Name Value Range Default
er
PID action direction Oto1 0
FA- 0 Positive
03 Value Range -
1 Negative

This function is affected by the multi-function terminal function 35 "Inverted PID action".

Value . ——
Meanin Description
Range N9 1Pt
When the PID feedback value is lower than the
. PID reference, the output frequency of the AC
0 Positive S -
drive increases. For example, the winding
tension control requires forward PID action.
When the PID feedback value is lower than the
. PID reference, the output frequency of the AC
1 Negative B N~
drive decreases. For example, the winding
tension control requires reverse PID action.
Parame
) Name Value Range Default
er

PID reference and

FA-04 feedback range 0to 65535 1000

This parameter is a non-dimensional unit. It is used for PID reference display (U0-15) and
PID feedback display (U0-16).

The relative value 100.0% of PID reference/feedback corresponds to the value of FA-04.
For example, if FA-04 is set to 2000 and PID reference is 100.0%, the PID reference display
(U0-15) is 2000.

Parame
Name Value Range Default
ter
FA-05 Proportional gain Kp1 0.0to 100.0 20
FA-06 Integral time Ti1 0.01s to 10.00s 2.00s
FA-07 Derivative time Td1 0.00s to 10.000s 0.000s

e Proportional gain Kp1:
This parameter specifies the regulating intensity of the PID regulator. Higher Kp1
indicates greater regulating intensity. The value 100.0 indicates that when the
deviation between PID feedback and PID setting is 100.0%, the adjustment amplitude
of the PID regulator on the output frequency reference is the maximum frequency.

e Integraltime Til:
This parameter specifies the integral regulating intensity of the PID regulator. Shorter
integral time indicates greater regulating intensity. When the deviation between PID
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feedback and PID reference is 100.0%, the integral regulator performs continuous
regulation within the set time, and the regulation amount reaches the maximum
frequency.

e Derivative time Td1:
This parameter specifies the regulating intensity of the PID regulator on the deviation
change. Longer derivative time indicates greater regulating intensity. Derivative time
indicates the time within which the feedback change reaches 100.0%. In this case, the
regulation amount reaches the maximum frequency.

Parame
; Name Value Range Default
er
PID reverse cut-off 0.00 to maximum
FA-08 L 2.00 Hz
frequency limit frequency

In some applications, only when the PID output frequency is a negative value (reverse
running), PID setting and PID feedback can be equal. However, an excessively high
reverse operating frequency is prohibited in some applications. FA-08 is used to specify
the reverse operating frequency upper limit.

Note

« When balance conditions cannot be met even after the on-site PID is adjusted to
the frequency lower limit and running below the frequency lower limit is not
allowed, FA-08 must be set to 0.00 Hz.

« When the frequency source is main+auxiliary (PID), PID reverse cut-off frequency
upper limit is not limited. That is, FA-08 is invalid.

Parame
A Name Value Range Default
er
FA-09 PID deviation limit 0.0% to 100.0% 0.0%

If the deviation between PID feedback and PID setting is lower than the value of FA-09,
PID control stops. When the deviation between PID feedback and PID setting is small, the
output frequency is stable.

Parame
) Name Value Range Default
er
FA-10 PID derivative limit 0.00% to 100.00% 0.10%

It is used to set the PID derivative output range. In PID control, the derivative operation
may easily cause system oscillation. Therefore, the PID derivative regulation is restricted
to a small range.
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Parame
; Name Value Range Default
er
FA-11 E'r:ereference change 0.005 to 650.005 0.00s

The PID reference change time indicates the time required for the PID reference to change
from 0.0% to 100.0%.

The PID reference changes linearly according to the change time, reducing the impact
caused by sudden reference change on the system.

Parame
; Name Value Range Default
er
FA-12 PID feedback filter time 0.00s to 60.00s 0.00s
FA-13 PID output filter time 0.00s to 60.00s 0.00s

FA-12 is used to filter the PID feedback, helping reduce the interference on the feedback.
However, this slows the responsiveness of the process closed-loop system.

FA-13 is used to filter the PID output frequency, helping weaken sudden change of the AC
drive output frequency. However, this slows the responsiveness of the process closed-
loop system.

Parame
Name Value Range Default
ter
FA-15 Proportional gain Kp2 0.0to 100.0 20
FA-16 |Integraltime Ti2 0.07s to 10.00s 2.00s
FA-17 Derivative time Td2 0.00to 10.000 0.000s
PID parameter
switchover condition Oto2 0
0 No switching
FA-18 Switching by DI terminal
Value Range 1 witching by DI termina
2 Automatic switchover
based on deviation
FA-1g | FIDparameter 0.0% to value of FA-20 | 20.0%
switchover deviation 1
PID parameter Value of FA-19 to N
FA-20 switchover deviation 2 | 100.0% 80.0%

In some applications, PID parameter switchover is required when one group of PID
parameters cannot satisfy the requirements of the whole operating process.

These parameters are used for switchover between two groups of PID parameters.
Regulator parameters FA-15 to FA-17 are set in the same way as FA-05 to FA-07.

The switchover can be implemented either through a DI or based on the PID deviation.
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To enable switchover through a DI, assign the DI with function 43 (PID parameter
switchover). If the DI is invalid, group 1 (FA-05 to FA-07) is selected. If the Dl is valid,
group 2 (FA-15 to FA-17) is selected.

If you select automatic switchover, when the absolute value of the deviation between the
reference value and feedback is lower than the value of FA-19, group 1 is selected. When
the absolute value of the deviation between the reference value and feedback is higher
than the value of FA-20, group 2 is selected. When the deviation between PID feedback
and PID reference is between the value of FA-19 and the value of FA-20, the PID
parameters are the linear interpolated value of the two groups of parameter values, as
shown in the following figure.

Pl para.

PID para. 1
FA-05. FA-06. FA-07

|
|
PIDpara.2 p----- Lo
FA-15. FA-16. FA-17

| |
| |
| |
| |
1
FA-19  FA-20 PID deviation

Figure 7-12 PID parameter switchover

Parame
) Name Value Range Default
er
FA-21 PID initial value 0.0% to 100.0% 0.0%
FA-22 E'n?e'”'t'al value active 0.00s to 650.005 0.00s

When the AC drive starts, the PID starts the closed-loop regulation algorithm only after
the PID output is fixed to the PID initial value (FA-21) and such status lasts for the time
defined by FA-22. The following figure shows the PID initial value.

Output frequency

Figure 7-13 PID initial value
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Parame
; Name Value Range Default
er
FA-23 | [Wo-outputdeviation 0.00% to 100.00% 1.00%
forward max.
FA-24 | Wo-outputdeviation 0.00% to 100.00% 1.00%
reverse max.

This function is used to limit the difference between two PID outputs (2 ms every output)
s0 as to suppress too fast PID output change and stabilize the running of the AC drive.

FA-23 and FA-24 specify the maximum output absolute value during forward running
and reverse running, respectively.

Parame
ter Name Value Range Default
FA-25 PID integral property See the following table. 0
Value Range Meaning
Ones position Integral separation
0 Disabled
1 Enabled
Tens position Whether to stop integral operaitio_n when
the output reaches the limit
0 Continue integral operation
1 Stop integral operation

Integral separation:

If the integral separation is active, the PID integral operation stops when the DI assigned
with function 22 is active. In this case, only proportional and derivative actions take
effect.

If the integral separation is invalid, the integral separation remains invalid no matter
whether the Dl is valid.
Whether to stop integral operation when the output reaches the limit:

Determines whether to stop the integral operation when the PID operation output
reaches the maximum or minimum value. If you select "Stop integral operation", the PID
integral operation stops, which may help reduce the PID overshoot.

Parame
) Name Value Range Default
er
Detection level of PID 0.0%: No detection
FA-26 0.0%
feedback loss 0.1% to 100.0% ’
Fa-p7 | Detectiontimeof PID 14 oo 56 o 0.0s
feedback loss
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These parameters are used to judge whether PID feedback is lost.

If the PID feedback remains smaller than the value of FA-26 and such status lasts for the
time set in FA-27, the AC drive reports fault F31 and acts according to the selected fault
protection action.

Parame
‘ Name Value Range Default
er
FA-28 PID operation at stop Oto1 0
Value Range Meaning
0 Disabled
1 Enabled

It is used to determine whether to continue the PID operation when the AC drive stops.
Generally, the PID operation needs to be stopped when the AC drive stops.

7.11

Group FC: Multi-Reference and Simple PLC

The multi-reference provided by the MV AC drive can be used to implement richer
functions. Apart from the multi-speed function, it can also be used as the setting source
for the simple PLC. Therefore, the multi-reference is a relative value.

The simple PLC function is different from the user programmable function. Simple PLC

can only complete simple combination of multi-reference.

Parame

- Name Value Range Default
FC-00 Multi-reference 0 -100.0% to +100.0% 0.0%
FC-01 Multi-reference 1 -100.0% to +100.0% 0.0%
FC-02 Multi-reference 2 -100.0% to +100.0% 0.0%
FC-03 Multi-reference 3 -100.0% to +100.0% 0.0%
FC-04 Multi-reference 4 -100.0% to +100.0% 0.0%
FC-05 Multi-reference 5 -100.0% to +100.0% 0.0%
FC-06 Multi-reference 6 -100.0% to +100.0% 0.0%
FC-07 Multi-reference 7 -100.0% to +100.0% 0.0%
FC-08 Multi-reference 8 -100.0% to +100.0% 0.0%
FC-09 Multi-reference 9 -100.0% to +100.0% 0.0%
FC-10 Multi-reference 10 -100.0% to +100.0% 0.0 Hz
FC-11 Multi-reference 11 -100.0% to +100.0% 0.0%
FC-12 Multi-reference 12 -100.0% to +100.0% 0.0%
FC-13 Multi-reference 13 -100.0% to +100.0% 0.0%
FC-14 Multi-reference 14 -100.0% to +100.0% 0.0%
FC-15 Multi-reference 15 -100.0% to +100.0% 0.0%
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Multi-reference can be used in multiple applications, such as acting as the frequency
source or setting source of simple PLC.

The multi-reference is a relative value that ranges from -100.0% to +100.0%. When used
as the frequency source, it is a percentage to the maximum frequency specified in FO-10.
When used as the process PID setting source, it does not require value conversion.

Multi-reference can be switched based on different states of Dls. For details, see related
descriptions for parameters in group F4.

Parame
" Name Value Range Default
er
FC-16 Simple PLC running 0to02 0
mode
Value Range Meaning
0 Stop after running for one cycle
] Keep final values after running for one
cycle
2 Repeat after running for one cycle

Simple PLC can be the frequency source or V/f separation voltage source.

The following figure describes the simple PLC used as the frequency source. When the
simple PLC is used as the frequency source, the positive or negative values of FC-00 to FC-
15 determine the running direction. If the parameter values are negative, the AC drive
runs in the reverse direction.

Running FC-14

direction
Fe1g L2 =
S ! FC-15
Poirco0) L !
| N } |
} | } | |
! P\ 1 | 1
! ; | 1 i Time (t)
| | | | |
| |
! - \Fcor/ | !
! | | |
I T d | ! 250 ms
I FC-18 | FC-20 IFC-23i ! | Pulse signal

DO or RELAY
(Relay output,
set by group F5)

Figure 7-14 Simple PLC

When used as the frequency source, the PLC supports the following three running modes.
When used as the V/f separation voltage source, the modes are not supported.
Specifically:
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0: Stop after running for one cycle

The drive stops after running for one cycle and will not start until receiving a run
command.

1: Keep final values after running for one cycle

The AC drive keeps the final operating frequency and direction after running for one
cycle.

2: Repeat after running for one cycle

The AC drive automatically starts another cycle after running for one cycle and will not
stop until receiving the stop command.

Parame
Name Value Range Default
ter
FC-17 Slmple.e PLC retentive See the following table. 0
selection

Value Range Meaning

Ones position Retention selection upon power failure
0 Non-retentive upon power failure
1 Retentive at power failure

Tens position Retentive upon stop selection
0 Non-retentive upon stop
1 Retentive upon stop

PLC retentive upon power failure indicates that the AC drive memorizes the PLC running
phase and operating frequency before power failure and will continue to run from the
memorized values after it is powered on again. If "Non-retentive upon power failure" is
selected, the AC drive restarts the PLC process after it is powered on again.

PLC retentive upon stop indicates that the AC drive memorizes the PLC running phase and
operating frequency upon stop and will continue to run from the memorized values after
it operates again. If "Non-retentive upon stop" is selected, the AC drive restarts the PLC
process every time it starts.

Parame
; Name Value Range Default
er
Fc.1g | oIMPlePLCsection0 1oy 40 6500.05 (h) 0.0s (h)

running time

Acceleration/
FC-19 deceleration time of 0to3 0
simple PLC section 0

Fc-20 | oIMPle PLC section 1 0s (h) to 6500.0s (h) 0.0s (h)
running time

-188-



Parameter Description

Parame
ter

Name

Value Range

Default

FC-21

Acceleration/
deceleration time of
simple PLC section 1

Oto3

FC-22

Simple PLC section 2
running time

0s (h) to 6500.0s (h)

0.0s (h)

FC-23

Acceleration/
deceleration time of
simple PLC section 2

Oto3

FC-24

FC-25

Simple PLC section 3
running time

Acceleration/
deceleration time of
simple PLC section 3

0s (h) to 6500.0s (h)

Oto3

0.0s (h)

FC-26

Simple PLC section 4
running time

0s (h) to 6500.0s (h)

0.0s (h)

FC-27

Acceleration/
deceleration time of
simple PLC section 4

Oto3

FC-28

Simple PLC section 5
running time

0s (h) to 6500.0s (h)

0.0s (h)

FC-29

Acceleration/
deceleration time of
simple PLC section 5

Oto3

FC-30

Simple PLC section 6
running time

0s (h) to 6500.0s (h)

0.0s (h)

FC-31

Acceleration/
deceleration time of
simple PLC section 6

Oto3

FC-32

Simple PLC section 7
running time

0s (h) to 6500.0s (h)

0.0s (h)

FC-33

Acceleration/
deceleration time of
simple PLC section 7

Oto3

FC-34

Simple PLC section 8
running time

0s (h) to 6500.0s (h)

0.0s (h)

FC-35

Acceleration/
deceleration time of
simple PLC section 8

Oto3

FC-36

Simple PLC section 9
running time

0s (h) to 6500.0s (h)

0.0s (h)

FC-37

Acceleration/
deceleration time of
simple PLC section 9

Oto3
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Parame
; Name Value Range Default
er

Fc-3g | >MPlePLCSeCtion 105 (1) g 6500.05(h) | 0.05 (h)
running time
Acceleration/

FC-39 deceleration time of 0to3 0
simple PLC section 10

Fc.qp | OIMPlePLCsection 1T o0 ) 16 6500.05 (h) 0.0s (h)
running time
Acceleration/

FC-41 deceleration time of 0to3 0
simple PLC section 11

Fc-az | MPlePLCSeCtion 12150 ()15 6500.05(h) | 0.05 (h)
running time
Acceleration/

FC-43 deceleration time of Oto3 0
simple PLC section 12

Fc.ag | OIMPlePLCsection 13 1o ) 10 6500.0s (h) 0.0s (h)
running time
Acceleration/

FC-45 |deceleration time of 0to3 0
simple PLC section 13

Fc-ap | >mPlePLCSeCtion 1410 ()10 6500.05(h) | 0.05 (h)
running time
Acceleration/

FC-47 deceleration time of 0to3 0
simple PLC section 14

Fc.qg | OMPlePLCsection 15 1o )10 6500.05s (h) | 0.0s (h)
running time
Acceleration/

FC-49 deceleration time of 0to3 0
simple PLC section 15

i ing ti 0: d

FC-50 &mmemrmmmgnme .sﬁewn) 0

unit 1: h (hour)
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7.12

Parame
; Name Value Range Default
er

FC-51 Source of multi- 0to7 0
reference 0

Value Range Meaning

0 Value specified by FC-00

1 All

2 Al2

3 Al3

5 PID

6 Preset frequency (FO-08), which can be

modified by the UP and DOWN keys

7 Al4

This parameter specifies the source of multi-reference 0.

You can perform convenient switchover between the reference sources. When multi-
reference or simple PLC is used as the frequency source, the switchover between two
frequency sources can be achieved easily.

Group FD: Communication Parameters

This group includes the system interface parameters for external communication.

-191-



Parameter Description

Parame
ter

Name Value Range Default

See the following

table. H.5065

FD-00 Baud rate

Value Range Value Range and Meaning
1: 600 bps
2:1200 bps

3: 2400 bps

4: 4800 bps

Ones: Modbus baud rate 5: 9600 bps

6: 19200 bps

7: 38400 bps

8: 57600 bps

9: 115200 bps
1: 600 bps

2:1200 bps

3: 2400 bps

4: 4800 bps

Tens: RS2 baud rate 5: 9600 bps

6: 19200 bps

7: 38400 bps

8: 57600 bps

9: 115200 bps

Hundreds: Reserved Reserved

0: 20

1:50

0.152777778

Thousands: CANLlink baud rate 0.211805556

0.340277778

0.555555556

6:1M

This parameter is used to set the data transmission rate between the host computer and
the AC drive. Note that the baud rate of the host computer must be the same as that of
the AC drive. Otherwise, communication shall fail. A larger baud rate indicates faster
communication speed.
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Parame
ter Name Value Range Default
RS3 data format 0to3 0
Value Range Meaning
FD-01 0 No check (8-N-2)
1 Even parity check (8-E-1)
2 0dd parity check (8-0-1)
3 8-N-1
RS2 data format 0to3 l 0
Value Range Meaning
FD-06 0 No check (8-N-2)
1 Even parity check (8-E-1)
2 0dd parity check (8-0-1)
3 8-N-1

This parameter is used to set the data format between the host computer and the AC

drive. The setting on the host computer must be the same as that on the AC drive;

otherwise, communication shall fail.

broadcast address.)

Parame
" Name Value Range Default
er
FD-02 |RS3 local add 110247 (0s the 1
ocataddress broadcast address.)
1to 247 (0is the
FD-07 | RS2 local address ( 1

When the local address is set to 0 (that is, the broadcast address), the AC drive can only
receive and execute broadcast commands of the host computer, but will not respond to
the host computer.

This address is unique (except the broadcast address), which is the basis for point-to-

point communication between the host computer and the AC drive.

Parame
Name Value Range Default
ter
FD-03 | RS3response delay 0 msto 20 ms
FD-09 | RS2response delay 0 msto 20 ms
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Analyze response and get ready

for subsequent communication

>

A | data exchange Fd-04
| | |
Fd-03! [ I wait ! |
ait
! (R [ . I I |
M rn
aster node Request ) | Request I |
To ! ! To | !
| substation 1 { | I : substation N | | :
[ [ [
! A I I I
Child node 1 t 1 T 1
| Reponse |
Processing ! [ '
' equese 1 | | [
| | Error |
| I I I I checking
| [ T I I § I
Child node 1 } } t | [ o
! [ I T | response
: [ [ I
N |
Physical line | |
I
| I
] )
| t

<

Data exchange i

>| :Data exchangei+1l

|
|
|
|
t
I Time
|

>

Figure 7-15 Master/slave commutation timing diagram in difference situations

This parameter is used to set the delay from the time when AC drive receives the frame

matching the local address to the time when the AC drive starts returning a response

frame. If the response delay is shorter than the system processing time, the system

processing time shall prevail. If the response delay is longer than the system processing
time, the system sends data to the host computer only after the response delay is up.

Parame
Name Value Range Default
ter
RS3-M . .
53 od.bus. ! 0.0 (inactive), 0.1s to
FD-04 communication timeout 0
. 60.0s
time
RS2-Modbus
FD-10 communication timeout | - 0
time

When this parameter is set to 0.0s, the system does not detect communication timeout.

If this parameter is set to a non-zero value, when the AC drive does not receive the

communication signal within the time set in this parameter, it will report the

communication timeout fault (F16). Generally, set it to 0.0s. This parameter can be set to

monitor communication status in a system with continuous communication.
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Parame
Name Value Range Default
ter
FD-05 Data transmission See the following table. 1
format

Value Range

Meaning

Ones position

Ones: RS3-interface protocol selection

0

0: Non-standard

Modbus protocol

1

1: Standard Mod

bus protocol

Tens position

Tens: RS2-interface protocol selection

0: Non-standard

Modbus protocol for

0 expansion 1/0

] 1: Standard Modbus protocol for
expansion 1/0

2 2: Standard Modbus protocol

When the ones position is set to 1, the standard Modbus protocol is used; when the ones
position is set to 0, the slave returns one more byte than in the standard Modbus protocol

at the read command. For details, see "Appendix A: Modbus Communication Protocol".

Parame
’ Name Value Range Default
er
PROFIBUS 0.0 (inactive), 0.1s to 0
FD-08 communication timeout | 60.0s
time

When this parameter is set to 0.0s, the system does not detect communication timeout.

When it is set to an effective value, if time interval between this communication and next

communication exceeds the value of this parameter, the system will report the DP

communication fault (F52) and the fault level is selected in (F9-48). Generally, set it to

0.0s. This parameter can be set to monitor communication status in a system with

continuous communication.

7.13 Group A6: Analog Parameters

Parameter Name Value Range Default

p6-00 | Minimuminput of Al 0.00 MA to A6-02 4.00 mA
curve 1
Percentage

p6-01 | corresponding to -100.00% to +100.0% 0.0%
minimum input of Al
curve 1

A6-02 | Maximuminputof Al A6-00 to 20.00 mA 20.00 mA
curve 1
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Parameter

Name

Value Range

Default

A6-03

Percentage
corresponding to
maximum input of Al
curve 1

-100.00% to +100.0%

100.0%

A6-04

Al filter time

0.00s to 10.00s

0.10s

A6-05

Minimum input of Al
curve 2

0.00 mA to A6-07

4.00 mA

A6-06

Percentage
corresponding to
minimum input of Al
curve 2

-100.00% to +100.0%

0.0%

A6-07

Maximum input of Al
curve 2

A6-00 to 20.00 mA

20.00 mA

A6-08

Percentage
corresponding to
maximum input of Al
curve 2

-100.00% to +100.0%

100.0%

A6-09

Al2 filter time

0.00s to 10.00s

0.10s

A6-10

Minimum input of Al
curve 3

0.00 mA to A6-12

4.00 mA

A6-11

Percentage
corresponding to
minimum input of Al
curve 3

-100.00% to +100.0%

-100.0%

A6-12

Maximum input of Al
curve 3

A6-10 to 20.00 mA

20.00 mA

A6-13

Percentage
corresponding to
maximum input of Al
curve 3

-100.00% to +100.0%

100.0%

These parameters are used to define the relationship between the analog input voltage
and the corresponding setting.

When the analog input current exceeds the maximum value (for example, A6-02), the

maximum value is used. When the analog input current is less than the minimum value
(for example, A6-00), the minimum value or 0.0% is used. If A6-11 is used, -100.0% is

used.

The parameter Al filter time is used to set the software filter time of Al. If the analog input
may be easily disturbed on site, increase the filter time to stabilize the detected analog
value. Note that an excessively high Al filter time can slow down the responsiveness of
analog detection. Set this parameter properly based on actual conditions.

In different applications, 100.0% of analog setting corresponds to different nominal

values. For details, see the descriptions of different applications. The following figure

shows a typical Al setting example

-196-




Parameter Description

Corresponding set value4
(frequency, torque etc.)

100.0%

50.0%

A

0.0%

4.00

12.00  20.00

Al(mA)

Figure 7-16 Relationship between analog input and corresponding setting

Parameter

Name

Value Range

Default

A6-14

Minimum input of Al
curve 4

0.00 mA to A6-16

4.00 mA

A6-15

Percentage
corresponding to
minimum input of Al
curve 4

-100.00% to +100.0%

0.0%

A6-16

Inflection 1 input of Al
curve 4

A6-14 to A6-18

8.80 mA

A6-17

Percentage
corresponding to
inflection 1 input of Al
curve 4

-100.00% to +100.0%

30.0%

A6-18

Inflection 2 input of Al
curve 4

A6-16 to A6-20

13.60 mA

A6-19

Percentage
corresponding to
inflection 2 input of Al
curve 4

-100.00% to +100.0%

60.0%

A6-20

Maximum input of Al
curve 4

A6-18 t0 20.0 mA

20.00 mA

A6-21

Percentage
corresponding to
maximum input of Al
curve 4

-100.00% to +100.0%

100.0%

A6-22

Minimum input of Al
curve 5

0.00 mA to A6-24

4.00 mA

A6-23

Percentage
corresponding to
minimum input of Al
curve 5

-100.00% to +100.0%

-100.0%

A6-24

Inflection 1 input of Al
curve 5

A6-22 to A6-26

9.60 mA
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Parameter Name

Value Range Default

Percentage
corresponding to
inflection 1 input of Al
curve 5

A6-25

-100.00% to +100.0% -30.0%

Inflection 2 input of Al

A6-26
curve 5

A6-24 to A6-28 14.40 mA

Percentage
corresponding to
inflection 2 input of Al
curve 5

A6-27

-100.00% to +100.0% 30.0%

Maximum input of Al

A6-28
curve 5

A6-26 to 20.00 mA 20.00 mA

Percentage
corresponding to
maximum input of Al
curve 5

A6-29

-100.00% to +100.0% 100.0%

Set value corresponding to the analog input4

Corresponding setting of Al max. input

Corresponding setting of Al curve inflection 2

ov
(0mA)

Corresponding setting of Al curve inflection 2

Corresponding setting of Al min. input

- — Al curve
thion 2
Awve. N

inflection 1

Al voltage input

>

10V
(20mA)

-100%

Figure 7-17 Percentage corresponding to Al - Al input voltage curve

In addition to the linear correspondence, Al curves 4 and 5 simultaneously provide
inflection points 1 and 2. Using this function allows for more flexible setting of values
corresponding to Al inputs. Note that the minimum Al input voltage (current), inflection

point 1 voltage (current), inflection point 2 voltage (current), and maximum voltage

(current) must increase in sequence.
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Parameter Name Value Range Default

Al1 skip point Default 0
A6-30

Value Range -100.0% to +100.0%

Al1 skip amplitude Default 0.5
A6-31

Value Range 0.0% to 100.0%

Al2 skip point Default 0
A6-32

Value Range -100.0% to +100.0%

Al2 skip amplitude Default 0.5
A6-33

Value Range 0.0% to 100.0%

Al3 skip point Default 0
A6-34

Value Range -100.0% to +100.0%

Al3 skip amplitude Default 0.5
A6-35

Value Range 0.0% to 100.0%

Al4 skip point Default 0
A6-36

Value Range -100.0% to +100.0%

Al4 skip amplitude Default 0.5
A6-37

Value Range

0.0% to 100.0%

Al1 to Al4 of HD9XS all support the setpoint jump function. The jump function fixes

percentage corresponding to the Al to the jump point when this percentage jumps
around the jump range.

For example, Al1 input voltage jumps around 5.00 V and the jump range is 4.90-5.10 V.

AlT minimum input 10.00 V corresponds to 100.0%. The detected Al1 input corresponding
setting varies between 49.0% and 51.0%. If you set Al1 skip point to 50.0% and Al1 skip
amplitude to 1.0%, then the obtained Al1 input corresponding setting is fixed to 50.0%,
eliminating the fluctuation effect.

-199-




Parameter Description

Parameter Name Value Range Default

1 Curve 1
Ones: All 2 Curve 2

curve 3 Curve 3 1
selection 4 Curve 4
5 Curve 5
1 Curve 1
Tens: AI2 2 Curve 2

curve 3 Curve 3 1
selection 4 Curve 4
A6-48 Al cu_rve 5 Curve 5
selection 1 1 Curve 1
Hundreds: 2 Curve 2

Al3 curve 3 Curve 3 1
selection 4 Curve 4
5 Curve 5
1 Curve 1
Thousands: 2 Curve 2

Al4 curve 3 Curve 3 1
selection 4 Curve 4
5 Curve 5

Set A9-14 to select Al1 to Al4 input curve modes. The specific curve modes 1to 5 can be
viewed in A6-01 to A6-29.

Parameter Name Value Range Default
Setting for Al
less th
A6-50 e.ss‘ an See the following table. 0
minimum
input
Value Range Meaning
Ones: Corresponding 0 Corresponding percentage of
value of AlIT minimum minimum input
input 1 0.0%
Tens: Corresponding 0 Corresponding percentage of
value of Al2 minimum minimum input
input 1 0.0%
Hundreds: Corresponding 0 Corresponding percentage of
value of Al3 minimum minimum input
input 1 0.0%
Thousands: 0 Corresponding percentage of
Corresponding value of minimum input
Al4 minimum input 1 0.0%
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Set A6-50 to select function at small Al input. 0 indicates the value is fixed to the
minimum value and 1 indicates the value is fixed to 0.0%.

Parameter Name Default
A6-52 AO1 function selection 0
A6-53 AO02 function selection 2
A6-54 AO3 function selection 0
A6-55 AO4 function selection 0
A6-56 AO5 function selection 2

The output range of AO1 to AO5 is 4-20 mA.

The relationship between analog output ranges and corresponding functions is listed in
the following table.

Value . Range (Corresponding to Pulse or Analog
Range Function Output Range 0.0%-100.0%)
0 Running frequency 0 to maximum output frequency
1 Target frequency 0 to maximum output frequency
2 Output current 0 to 2 times the rated motor current
3 Output torque 0 to 2 times the rated motor torque
4 Output power 0 to 2 times the rated motor power
5 Output voltage 0to 1.5 times the rated voltage of the drive
7 All 4.00 mA to 20.00 mA
8 Al2 4.00 mA to 20.00 mA
9 Al3 4.00 mA to 20.00 mA
10 Al4 4.00 mA to 20.00 mA
12 Communication setting | 0.0% to 100.0%
B wowess  Domsiors sheed conesbondng o
16 Exciting current 0 to 2 times the rated motor current
17 Input voltage Ot.o 1.5 times the rated input voltage of the
drive
18 Input current 0 to 2 times the rated input current of the drive
Parameter Name Value Range Default
A6-61 AO1 zero offset -100.0% to +100.0% 20.0%
coefficient
A6-62 AO1 gain -10.00 to +10.00 0.8
A6-63 AO2 zero offset -100.0% to +100.0% 20.00%
coefficient
A6-64 AO02 gain -10.00 to +10.00 0.8
A6-65 AO3 zero offset -100.0% to +100.0% 20.0%
coefficient
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Parameter Name Value Range Default
A6-66 AO3 gain -10.00 to +10.00 0.8
A6-67 AO04 zero offset -100.0% to +100.0% 20.00%

coefficient
A6-68 A04 gain -10.00 to +10.00 0.8
A6-69 AO5 zero offset -100.0% to +100.0% 20.0%
coefficient
A6-70 AO5 gain -10.00 to +10.00 0.8

These parameters are used to correct the offset of the analog output zero drift and the
output amplitude. They can also be used to define the required AO curve.

On the AO curve, if b indicates the zero offset, k indicates the gain, and X indicates the

standard output, the actual output Y is as follows:

Y=kX+b

The zero offset coefficient 100% of AO1 to AO5 corresponds to 20 mA. The standard

output refers to the value corresponding to the analog output of 0-20 mA with no zero

offset or gain adjustment.
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Parameter Name Value Range Default
02(;5 BITO: AI3 type 0 Current input o
?ion selection 1 | Voltage input
BITO: AO4 0 Current output
’ . Voltage
type selection
Tens | P ! output
posi 0
. 0 Current output
tion | BIT1: AO5
type selection 1 Voltage
output
0 Current output
BITO: Al5 type
Hun | selection 1 Voltage
dreds output 0
posi 0 Current output
AIJAO o BITT: Al6 type Vol
A6-79 type selection 1 oltage
selection output
BITO: A6 0 Current output
type selection | 1 Voltage
output
BIT1: AQ7 0 Current output
Thou | type selection | 1 Voltage
sands output 0
posi ) 0 Current output
tion BIT2: AO8 . Voltage
type selection 1 9
output
BIT3: AQ9 0 Current output
type selection 1 Voltage
output

You can set A6-79 to select the type of each Al and AO. For example, when the hundreds

position of A6-79 is set to 3, Al5 and Al6 are set to voltage output. When this position is
setto 2, BIT1 is 1 but BITO is 0, which means that Al5 is set to current output and Al6 is set
to voltage output.

After parameter setting, adjust the positions of jumpers on the 1/0 interface board as
follows: Select Al3 voltage/current input at J6, AO4 voltage/current output at 8, and AO5

voltage/current output at J5.

Parameter Name Value Range Default
A6-87 Al3 filter time 0.00s to 10.00s 0.10s
A6-88 Al4 filter time 0.00s to 10.00s 0.10s
A6-89 PLC Al filter time 1 beat to 250 beats 1 beat
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The parameter filter time is used to set the software filter time of Al. If the analog input
may be easily disturbed on site, increase the filter time to stabilize the detected analog
value. Note that an excessively high Al filter time can slow down the responsiveness of
analog detection. Set this parameter properly based on actual conditions.

Parameter Name Value Range Default
Ones: Al BITO: Reserved |-
w?ris' BIT1: Signal 0 Non-
breakage retention upon retentive 2
selectiogn All wire 1 R i
breakage etentive
T A BITO: Reserved |-
ens:
B BIT1: Signal Non-
wire . 0 .
breakage retention upon retentive 2
Al wire - Al2 wire .
selection 1 Retentive
break breakage
A6-90
age Hundred BITO: Reserved |-
selection | "UNCTEAS: — Foiry gional Non-
Al3 wire - 0 )
retention upon retentive 2
breakage )
selection AI3 wire 1 Retentive
breakage
Th ds: BITO: Reserved |-
ous'an > [BITI: Signal Non-
Al4 wire . 0 .
retention upon retentive 2
breakage .
selection Ald wire 1 i
breakage Retentive

Use A6-90 to set the effect upon wire breakage of Al1 to Al4. When a position is set to 2,
the wire breakage retention function is enabled. If the value decrease of an Al exceeds
the threshold, the Al is disconnected. If the wire breakage retention function is enabled,
the conversion value of the Al is retained at the data before wire breakage.
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7.14 Group A9: Unit Parameters

Parameter Name Value Range Default
Ones position
A9-00 Bypass enable For details, see the 0x0
following table.

Value Range Meaning Description
0 Disabled -
For models with a unit bypass contactor, set

1 Manual bypass A9-04 and A9-05 to perform bypass for the
specified unit.

For models with a unit bypass contactor,
automatically calculate the bypass

2 Auto bypass command and bypass the unit according to
the settings of A9-13 and A9-14 when the
unit fails.

For models without a unit bypass contactor,
short the unit outputs T1 and T2 after MV

A Manual bypass power is cut off, and use HMI parameters to
specify a bypassed unit to which the flow is
switched to bypass the faulty unit.

Note

Operate the manual bypass unit (if any) as follows:
1. De-energize the entire medium-voltage system. Wait for more than 20 minutes. Ensure
the unit voltage is completely discharged.

2. Disconnect the R/S/T input cables of the unit. Protect and secure the disconnected
cables. Prevent the disconnected cables from coming into contact with other units or
cabinets.

3. Short-circuit the T1/T2 output terminals of the unit with jumpers.
4. Set the manual bypass unit parameters on the HMI.
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@E‘eady ":'.___ Local 8p After sale

View and
Set Pr

DownLoad < >

Param view Set guide

=~ Local 89 After sale

DownLoad I'4 >

Param view Set guide

Figure 7-19 Selecting the unit to be bypassed

-206-



Parameter Description

Download data succeed!

Figure 7-20 Unit manual bypass parameter download succeeded

On the "Parameter Settings" tab page, select "Parameter Settings", click the paging down
button in the upper-right corner to access the unit bypass page, as shown in "Figure 7-18
Page for manually bypassing the faulty unit” on page 206. Click the button in the lower-
right corner of the target unit field, and select the unit, as shown in "Figure 7-19 Selecting
the unit to be bypassed" on page 206. Click the yellow button to download the bypass
parameters. After download is completed, the download success is prompted, as shown
in "Figure 7-20 Unit manual bypass parameter download succeeded" on page 207.
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Troubleshooting

8

Troubleshooting

The MV AC drive provides rich alarm and fault functions. When a fault occurs on the AC
drive, the system indicates the fault information clearly and performs protections
according to the fault/alarm grade, such as stopping, bypassing the faulty power unit, or
even cutting off the MV inputs.

The faults are indicated, and fault causes and solutions are displayed on the touch
screen. This helps you quickly locate the fault and take countermeasures. If you need to
seek technical support, contact us.

The system records all the faults. The system performs protection and stops output once
a fault occurs. If the fault disappears itself, the fault indicator becomes OFF but the fault
information is recorded. The AC drive can be re-started only after the fault is rectified and
the system is reset by pressing the "Reset" button. When a critical fault occurs, the MV
power switches off automatically. If the MV power does not switch off due to other
reasons, press the "Emergency Stop" button on the control cabinet.
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8.1

System Alarms

Alarm Descrip .
. Cause Solution
Code tion
Input . .
AO05 | overvolt The input voltage is too high. Adjust the input voltage to the
normal range.
age alarm
1. Set the motor overload
parameters (F9-01 to F9-03)
correctly.
2. Reduce the load and check
the motor and mechanical
) conditions.
1. Motor protection parameters
. 3. Check whether the motor and
are set improperly. th h indi
. ree-phase windin
2. The load is too heavy or . p winding
insulation are normal.
locked-rotor occurs on the 4.1 th h tout volt
N Motor motor. . rec.e-p .ase output voltage
overload | 3, The motor is faulty. sampling is abnormal,
locked-rotor may occur on
4. Three-phase output voltage
L the motor and the output
sampling is abnormal. hes th
5. The control hardware is c.ur.rent reaches the upper
limit. Check whether the
faulty.
three-phase output voltage
sampling board and three-
phase output voltage
sampling circuit are normal.
5. Replace the I/0 board or the
MCB.
External External fault signals are input .
A5 alarm through the multi-function DI. Reset the AC drive.
1. The RS485 or CAN interface of | 1. Check whether the RS485 or
the customer is abnormal. CAN interface of the customer
Communi | 2. The communication cable is is working properly.
A16 | cation damaged. 2. Check the communication
alarm

3. Communication parameters
in the FD group are set
incorrectly.

cable.
3. Set the communication
parameters correctly.
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mode power supply is
abnormal.

5. The encoder is faulty.
6. The MCB is faulty.

Alarm Descrip .
. Cause Solution
Code tion
. Set the parameters in the F1
group correctly.
. Connect the cable to the PG
. card properly. Check whethe
. The parameters in the F1 pr' P ) y W '
. open circuit or loose
group are set incorrectly. .,
. The encoder and the PG card connection oceurs.
: . Check whether the flat cable
are incorrectly connected. £ MF38PG5 PG card s |
o} cardisin
A20 Encoder . The PG card is faulty. q tact and wired
. ood contact and wire
alarm 4.The 24V or 15 V switched- 9

properly.

. Check whether the 24 V and

15 V switched-mode power
supplies are normal. Replace
the I/0 board.

. Replace the encoder.
6. Replace the I/0 board or the

MCB.
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Alarm Descrip .
. Cause Solution
Code tion
1. Check whether the resistance
and phase sequence of the
three-phase output voltage
sampling board are correct
and whether U/V/W three-
phase output power cables of
the ACdri ted
. The three-phase output € l rive are connecte
voltage sampling board is property.
faulty 2. Check whether the three-
' hase output voltage
. The three-phase output P . . p_u V, . 9
) L sampling circuit is connected
voltage sampling circuit is ) R
correctly without open circuit
Output abnormal. )
. B L : or loose connection.
insulation . The grounding insulation of ) .
A23 |, 3. Disconnect the AC drive from
rop the motor three-phase h g i th
alarm winding is abnormal. :he mot;)r an .re;.n ythe
. ree-phase windin
. The output grounding . p 9
. ) L insulation fault of the motor.
insulation of the AC drive is ) ]
4. Disconnect the AC drive from
abnormal. h q
. The control hardware is the motor and use a
multimeter to measure the U/
faulty.
V/W three-phase output
impedance to earth of the AC
drive. In normal cases, the
impedance must be 1 MQ or
higher.
5. Replace the I/0 board or the
MCB.
. The signal of user-defined
LJZ?'rr;ed fault 1 that is input through 1. Reset the AC drive.
i
A27 alarm 1 the multi-function DI terminal | 2. Replace the other DI terminal
alarm is active. or the I/0 board.
. The l/0 board is faulty.
. The signal of user-defined
(les?r— q fault 2 that is input through 1. Reset the AC drive.
efine
A28 alarm 2 the multi-function DI terminal | 2. Replace the other DI terminal
alarm is active. or the I/0 board.

. The 1/0 board is faulty.
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Alarm Descrip .
. Cause Solution
Code tion
PID The PID feedback is smaller than .
aperation the time set by FA-27. property.
1. Set encoder parameters in
the F1 group properly.
2. Perform motor auto-tuning
1. The encoder parameters are before running the motor.
setincorrectly. 3. Set the F9-70 parameter
2. Motor auto-tuning is not based on actual conditions.
performed. 4. Connect the cable to the PG
3. The excessive speed card properly. Check whether
deviation detection time is set open circuit or loose
Excessive incorrectly. connection occurs.
A42 | speed 4. The encoder and the PG card | 5. Check whether the flat cable
deviation are incorrectly connected. of MF38PG5 PG card is in
5. The PG card is faulty. good contact and wired
6. The 24 V or 15 V switched- properly.
mode power supply is 6. Check whether the 24 V and
abnormal. 15V switched-mode power
7. The MCB is faulty. supplies are normal. Replace
8. The encoder is faulty. the I/0 board.
7. Replace the I/0 board or the
MCB.
8. Replace the encoder.
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Alarm Descrip .
. Cause Solution
Code tion
. Set encoder parameters in
the F1 group properly.
. Perform motor auto-tuning
. The encoder parameters are before running the motor.
setincorrectly. . Set F9-67 and F9-68 based on
. Motor auto-tuning is not actual conditions.
performed. . Connect the cable to the PG
. The overspeed detection card properly. Check whether
parameters are set open circuit or loose
Motor improperly. connection occurs.
A43 overspeed | 4 The encoder and the PG card . Check whether the flat cable
are incorrectly connected. of MF38PG5 PG card is in
. The PG card is faulty. good contact and wired
6. The 24 V or 15 V switched- properly.
mode power supply is . Check whether the 24 V and
abnormal. 15V switched-mode power
. The MCB is faulty. supplies are normal. Replace
. The encoder is faulty. the I/0 board.
. Replace the I/0 board or the
MCB.
. Replace the encoder.
The value of the motor over-
. . Set F9-90 to Disabled to
temperature pre-warning )
threshold (F9-58) is not 0, and disable temperature
Motor the temperature of any of the detection for PLC channels as
A45 | overheat |channels CH1 to CH4 collected needed.
alarm by thg PLCis h|gher than the 2. Check whether the motor is
setpoint. F9-90 is set to Enabled,
S locked or over-loaded. If so,
indicating temperature
detection for PLC channels. reduce the load.
. Check whether th
. The 24 V control power Check whet .ert e control
. system provides 24 V power
supply is abnormal. .
Control . The control power supply >uppl.
system . - 2. Check the control power
A6 | voltage detection circuit is abnormal. v d ) o
suppl . The DI terminal of the I/0 supply detection Cer.ult.
PPl . 3. Use another DI terminal or
alarm board is abnormal.

. The control hardware is

faulty.

. Replace the I/0 board or the

replace the 1/0 board.

MCB.
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Alarm Descrip .
. Cause Solution
Code tion
o . Check whether the DP card
. Communication between the
and the PLC master are
DP/PN card and the PLC .
o properly and reliably
DP master is interrupted.
communi The sl ber of the DP/ connected.
ommuni . The slave number of the .
A52 i V_ . . Modify the slave number of
cation PN card is out of range.
alarm T the DP card to the allowed
. Communication between the
DP/PN card and the PLC range.
ter timed out . Adjust the PROFIBUS timeout
master timed out. )
r . time (FD-08).
. Reduce the ambient
temperature.
. The ambient temperature or . Replace the unit or contact
unit temperature is too high. technical support.
) 2. The unit is not well ventilated. | 3. Clean the dust filter.
Unitover- . The filter screen is blocked. . Check whether the cooling
A80 |tempera .
ture alarm | 4- The fan on top of the cabinet fan is running in reverse
is faulty. direction and whether the fan
. The unit control board is on the top of the cabinet is
faulty. faulty.
. Replace the faulty unit control
board.
. The reference value of Al1 to . Check and confirm that the Al
Al4 is excessively low or terminals are connected
disconnection occurs on All properly.
Analog ) )
. to Al4. . Confirm that the Al terminal
wire
A82 i ifi ifi -
8 breakage . The Al terminal specified by specified by A6-90 matches
alarm A6-90 does not match the the one used.
one used. . Replace the other Al terminal
. An Al terminal is faulty. or the 1/0 board.
. The 1/0 board is faulty. . Replace the 1/0 board.
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Alarm Descrip .
. Cause Solution
Code tion
1. View the records to check
why the unit is bypassed.
Replace the fault it.
1. A unit bypass exists. 5 Cep acett ethauM\i unt
2. The unit bypass board ’ onnlec ° . € fpower "
Unit feedback state is incorrect. sulp;pty fgalr(;, pher Ermhu;:
A83 | bypass 3. The unit control board is ts: ;-I:/ISI ’ a: bc ec \;V € de.r
alarm faulty. e § uni y;:ass oard is
4. The unit bypass board is working property. )
3. Replace the faulty unit control
faulty.
board.
4. Replace the unit bypass
board.
1.Thel istooh
e load is too heavy or 1. Reduce the load and check
locked-rotor occurs on the .
the motor and mechanical
Transform motor. -,
conditions.
A85 |erpre- 2. The input transformer is )
2. Contact technical support.
overload faulty
’ . 3. Select a drive of higher power
3. The power rating of the AC )
rating.
drive is too low.
1. Set F9-01 to F9-03 properly.
2. Reduce the load and check
the motor and mechanical
conditions.
3. Check whether the motor and
1. Motor protection parameters three-phase winding
are set improperly. insulation are normal.
2. The load is too heavy or 4. If three-phase output voltage
locked-rotor occurs on the sampling is abnormal,
Motor pre- motor. locked-rotor may occur on
A86
overload |3,

The motor is faulty.

. Three-phase output voltage

sampling is abnormal.

. The control hardware is

faulty.

. Replace the control

the motor and the output
current reaches the upper
limit. Check whether the
three-phase output voltage
sampling board and three-
phase output voltage
sampling circuit are normal.

hardware. Contact technical

support.
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Alarm Descrip .
. Cause Solution
Code tion
. Check and record the
ambient temperature
roperly.
. The ambient temperature is property .
. X 2. Clean the dust filter.
too high (higher than the
) . Check whether the gap of the
setpoint of FF-26). )
] . transformer weather board is
. The filter screen is blocked.
Inout too large.
p . The gap of the transformer .
transform . Check whether the cooling
weather board becomes . .
A87 |er L fan is running in reverse
arger.
overheat g ) direction and whether the fan
alarm . The cooling fan on the . .
) ) on the top of the cabinet is
cabinet top works improperly. fault
aulty.
5. The humiture board is faulty. y .
. . Check whether the humiture
6. The control hardware is
board operates properly.
faulty.
. Replace the I/0 board or the
MCB. Contact technical
support.
. Check whether the DO
configuration is consistent
. The DO output configuration ) o .
. during auto fan running.
does not match the electric ) .
) . Check the auto-tuning setting
interface when the fan runs
) of the thermal relay and
automatically. hether the th Lrelay i
. whether the thermal relay is
A89 | Fan alarm 2. The thermal relay is faulty. ki A y
working properly.
. The fan is faulty. Ro l gtp;]ope ly ¢
N . Replace the cooling fan on
4. The DI circuit of the 1/0 board P ] ¢
) top of the cabinet.
is abnormal. .
. . Use another DI terminal or
. The control hardware is
replace the 1/0 board.
faulty.
. Replace the I/0 board or the
MCB.
. Perform motor auto-tunin
. The load is too heavy or X g
before running the motor in
locked-rotor occurs on the
vector control mode.
motor.
Locked- . . Reduce the load and check
. The motor power is not large .
A123 | rotor h dth the motor and mechanical
enough, and the power .
alarm ) g ) p- conditions.
rating of the drive is low.
. Restore locked-rotor
. F9-40 and F9-41 are set
. parameters to factory
improperly. .
settings.
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Alarm Descrip .
. Cause Solution
Code tion
1. Connect to the MV power
L in, perf it
Unit 1. The unit bypass board >uPply again, pertorm un!
. self-test, and check whether

A182 bypass feedback state is incorrect. . ]

contactor | 2. The unit bypass board is the H.MI unit bypass board is

fault faulty working properly.

’ 2. Replace the faulty unit control
board.
1. The optical fiber of the unit is
i d d.

unit bad. amage 1. Replace the optical fiber.
A185 | communi |2, The power supply of the )

cation . . o 2. Contact technical support.

optical fiber communication
link is disturbed.
After the power dip ride-

Input thII’OU'glt] function is enabled, the Check whether the power grid

voltage drive's input voltage drops out )
A186 ) error is caused by startup or

drop of expectation after power-on operation of large device

alarm but the voltage is still within the P 9 ’

range specified in Table 6-1.
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8.2 System Faults

acceleration

. The MCB is faulty.
. A rotating motor is being

started.

. Asudden load is applied

during acceleration.

. The power rating of the AC

drive is too low.

. T1 and T2 on the unit output

side are connected
inversely.

Fault L .
Description Cause Solution
Code
. Check whether the output
current sampling circuit is
connected correctly and
whether open circuit or
) loose connection occurs.
. The output current sampling
o Check whether the output
circuit is abnormal. .
) Hallis installed reversely.
. The output Hall is abnormal.
k 2. Check whether 15V and M
. Motor parameters in the F1 .
) signals of the output Hall are
group are incorrectly
. . connected correctly. Replace
configured. Vector control is
the output Hall.
adopted and motor auto- )
o 3. Set the motor parameters in
tuning is not performed.
. the F1 group correctly.
. The setpoint of F9-30 (AC )
) o Perform motor auto-tuning
Overcurrent drive overcurrent point) is .
; before operation.
FO2 |during too low.

. Properly increase the value

of F9-30.

. Replace the MCB and reset

the AC drive parameters.

. Enable the flying start

function or wait for the
motor to stop completely
before starting the motor.

. Cancel the sudden load

applied during acceleration.

. Select a drive of higher

power rating.

. Check the serial-connection

line and central line on the
unit output side.
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Fault . :
Description Cause Solution
Code
. Check whether the output
current sampling circuit is
connected correctly and
whether open circuit or
h tout ¢ l loose connection occurs.
. The output current samplin
o Ap ping Check whether the output
circuit is abnormal. .
. Hallis installed reversely.
2. The output Hall is abnormal.
R 2. Check whether 15V and M
. Motor parameters in the F1 .
. signals of the output Hall are
group are incorrectly
. ) connected correctly. Replace
configured. Vector control is
the output Hall.
adopted and motor auto- .
o . Set the motor parameters in
tuning is not performed.
. the F1 group correctly.
. The setpoint of F9-30 (AC .
) o Perform motor auto-tuning
Overcurrent drive overcurrent point) is .
. before operation.
FO3 | during too low.

deceleration

. The MCB is faulty.
. A rotating motor is being

started.

. A sudden load is applied

during acceleration.

. The power rating of the AC

drive is too low.

. T1 and T2 on the unit output

side are connected
inversely.

. Properly increase the value

. Replace the MCB and reset

. Enable the flying start

. Cancel the sudden load

. Select a drive of higher

. Check the serial-connection

of F9-30.

the AC drive parameters.
function or wait for the
motor to stop completely
before starting the motor.
applied during acceleration.

power rating.

line and central line on the
unit output side.
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. A rotating motor is being

started.

. A sudden load is applied

during acceleration.

. The power rating of the AC

drive is too low.

. T1 and T2 on the unit output

side are connected
inversely.

Fault . :
Description Cause Solution
Code
. Check whether the output
current sampling circuit is
connected correctly and
whether open circuit or
h tout ¢ l loose connection occurs.
. The output current samplin
o Ap ping Check whether the output
circuit is abnormal. .
. Hallis installed reversely.
2. The output Hall is abnormal.
R 2. Check whether 15V and M
. Motor parameters in the F1 .
. signals of the output Hall are
group are incorrectly
. ) connected correctly. Replace
configured. Vector control is
the output Hall.
adopted and motor auto- .
o . Set the motor parameters in
tuning is not performed.
h tpoint of F9-30 (AC the F1 group correctly.
. The setpoint of F9-
Overcurrent ) P SN Perform motor auto-tuning
during drive overcurrent point) is bef "
Fo4 | operation at t00 low. efore operation.
. Properly increase the value
constant . The MCB is faulty. pery
speed of F9-30.

. Replace the MCB and reset

the AC drive parameters.

. Enable the flying start

function or wait for the
motor to stop completely
before starting the motor.

. Cancel the sudden load

applied during acceleration.

. Select a drive of higher

power rating.

. Check the serial-connection

line and central line on the
unit output side.
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Fault . :
Description Cause Solution
Code
. Stop the AC drive operation,
connect to medium-voltage
power supply after
confirming that the AC drive
operates normally, and wait
for the unit to complete self
1. The running AC drive is not test.
connected to medium- . Check whether the three-
voltage power supply. phase input voltage
2. The three-phase input sampling board, resistance
User voltage sampling board is of the sampling board, and
medium- faulty. phase sequence are correct
F09 voltage 3. The input voltage sampling and whether R/S/T three-
power circuit of the AC drive is phase power cables of the
undervolt i
age abnormal. AC drive are connected
4. The input voltage of the AC properly.
drive is not within the . Check whether the three-
specified range. phase input voltage
5. The control hardware is sampling circuit is
faulty. connected correctly without
open circuit or loose
connection.
. Adjust the input voltage to
the normalrange.
. Replace the I/0 board or the
MCB.
1. The load is too heavy or . Reduce the load and check
locked-rotor occurs on the .
the motor and mechanical
. motor. -
F10 AC drive 3 The inout t " . conditions.
overload -f eltlnpu ranstormer s 2. Contact technical support.
autty. ) . Select a drive of higher
3. The power rating of the AC

drive is too low.

power rating.
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Fault . :
Description Cause Solution
Code
1. Set the motor overload
parameters (F9-01 to F9-03)
correctly.
2. Reduce the load and check
the motor and mechanical
. Motor protection conditions.
parameters are set 3. Check whether the motor
improperly. and three-phase winding
. The load is too heavy or insulation are normal.
Motor locked-rotor occurs onthe | 4, If three-phase output
FI1 | overload motor. voltage sampling is
. The motor is faulty. abnormal, locked-rotor may
4. Three-phase output voltage occur on the motor and the
sampling is abnormal. output current reaches the
. The control hardware is upper limit. Check whether
faulty. the three-phase output
voltage sampling board and
three-phase output voltage
sampling circuit are normal.
5. Replace the I/0 board or the
MCB.
1. Check and eliminate faults in
peripheral circuits.
2. Check whether the three-
phase input voltage
. The three-phase power . .
. . sampling board, resistance
input is abnormal. .
. of the sampling board, and
. The three-phase input
) ) phase sequence are correct
voltage sampling board is
| t oh fault and whether R/S/T three-
nput phase .
F12 putp .y ) phase power cables of the
loss . The input voltage sampling .
o . AC drive are connected
circuit of the AC drive is
properly.
abnormal. .
. 3. Rectify the fault of the three-
. The control hardware is .
phase input voltage
faulty. ) S
sampling circuit.
4. Replace the I/0 board or the
MCB. Contact technical
support.
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Fault . .
Description Cause Solution

Code

1. The cable from the ACdrive | 1. Remove the fault that occurs
F13 Output to the motor is abnormal. in periphery parts.

phase loss 2. The output is not connected | 2. Connect the output to the
to the motor. motor load.

External fault signals are input | Eliminate the external fault

F15 | External fault 9 P

through the multi-function DI.

signal input through the DI.

F16

Communica
tion fault

1. The RS485 or CAN interface

of the customer is abnormal.

2. The communication cable is
damaged.

3. Communication parameters
in the FD group are set
incorrectly.

1. Check whether the RS485 or
CAN interface of the
customer is working
properly.

2. Check the communication
cable.

3. Set the communication
parameters correctly.

-223-



Troubleshooting

to the motor.

. The motor is driven by an

external force.

. Parameters in the F1 group

are not set based on the
motor nameplate.

. The control hardware is

faulty.

Fault — :
Description Cause Solution
Code
. Check whether the output
current sampling circuit is
connected correctly and
whether open circuit or
loose connection occurs.
. Check whether 15V and M
signals of the output Hall are
. Three-phase output current connected correctly. Replace
sampling is abnormal. the output Hall.
. The output Hall is abnormal. | 3. Check whether the three-
. Three-phase output voltage phase output voltage
sampling is abnormal. sampling circuit is
. The three-phase output connected correctly without
voltage sampling board is open circuit or loose
faulty. connection. Check whether
F19 MOFOF auto- . The output is not connected u/v/iw bles of th
tuning fault power cables of the

AC drive are connected
properly.

. Check whether the three-

phase input voltage
sampling circuit is
connected correctly without
open circuit or loose
connection.

. Connect the output to the

motor.

. Cancel the external force.
. Set the motor parameters in

the F1 group correctly.

. Replace the 1/0 board or the

MCB.
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Fault Description Cause Solution
Code
. Set the parameters in the F1
group correctly.
. Connect the cable to the PG
1. The parameters in the F1 card properly. Check
group are set incorrectly. whether open circuit or
2. The encoder and the PG loose connection occurs.
card are incorrectly . Check whether the flat cable
connected. of MF38PG5 PG card is in
F20 |Encoder fault | 3. The PG card is faulty. good contact and wired
4.The 24V or 15V switched- properly.
mode power supply is . Check whether the 24 V and
abnormal. 15V switched-mode power
5. The encoder is faulty. supplies are normal.
6. The MCB is faulty. Replace the 1/0 board.
. Replace the encoder.
6. Replace the I/0 board or the
MCB.
Parameter
F21 |read-write The EEPROM chip is damaged. |Replace the MCB.
error
1. The signal of user-defined
. fault 1 that is input through . Reset the AC drive.
F27 ;Jasi;-:jefmed the multi-function DI . Replace the other DI
terminal is active. terminal or the 1/0 board.
2. The I/0 board is faulty.
1. The signal of user-defined
. fault 2 that is input through . Reset the AC drive.
F28 ;Jasi;—gefmed the multi-function DI . Replace the other DI
terminal is active. terminal or the 1/0 board.
2.The /0 board is faulty.
F31 Fclstfsﬁ?i:ZCk The PID feedback is lower than | Check the PID feedback signal
operation the value of FA-26. or set FA-26 properly.
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Fault . :
Description Cause Solution
Code
1. Check whether the three-
phase input voltage
sampling board, resistance
of the sampling board, and
phase sequence are correct
and whether R/S/T three-
. phase power cables of the
. The three-phase input .
. . AC drive are connected
voltage sampling board is
properly.
faulty.
) 2. Check whether the three-
. The three-phase input .
. . phase input voltage
voltage sampling circuit is . L
sampling circuit is
Input abnormal. )
. i . connected correctly without
F32 |impedance . The input grounding open circuit or loose
ircui
too low insulation of the AC drive is P )
connection.
abnormal. ] )
. 3. Disconnect the AC drive from
. The control hardware is .
the grid and use a
faulty. .
K . multimeter to measure the
. The input transformer is .
fault R/S/T three-phase input
ulty.
y impedance to earth of the
AC drive. In normal cases,
the impedance must be 1
MQ or higher.
4. Replace the I/0 board or the
MCB.
5. Contact technical support.
1. Check the output terminal
configuration of the AC drive
contactor and whether
. The output circuit of the AC output wiring is correct and
) drive contactor is abnormal. intact without damage.
ACdrive 2. The feedback loop of the AC | 2. Check the feedback
F33 | contactor ) )
fault drive contactor is abnormal. configuration of the AC drive
. The AC drive contactor is contactor and whether
damaged. feedback wiring is correct
and intact without damage.
3. Replace the AC drive
contactor.
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Fault . :
Description Cause Solution
Code
. The load is too heavy or
. Reduce the load and check
locked-rotor occurs on the .
the motor and mechanical
motor. -,
h " fthe AC conditions.
Input - The power rating of the ) .
P . p' g . Select a drive of higher
F34 | transformer drive is too low. )
ower rating.
overload . The control hardware is P 9
. Replace the 1/0 board or the
faulty.
. . MCB.
. The input transformer is .
. Contact technical support.
faulty.
. The transformer is faulty. )
Transformer . y . Contact technical support.
F35 | no-load . The input current detection Contact technical support
CUrrenterror | circyit is abnormal. ' '
. Check whether the input
. The input current detection current detection circuit is
circuitis abnormal. connected correctly and
. The instrument transformer whether open circuit or
| . . for input current sampling is loose connection occurs.
nput curren
P faulty. . Check whether the two-level
F36 | asymmetry )
fault 3. The input transformer has current transformer is

an exception on the input
side.

. The control hardware is

faulty.

correctly installed and rectify
the fault.

. Contact technical support. 4.

Replace the I/0 board or the
MCB.
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Fault . :
Description Cause Solution
Code
. Check whether the AC drive
is connected to the correct
medium-voltage grid.
. Check whether the three-
Lo hase input voltage
. The ACdrive is not P _I putvottag .
sampling board, resistance
connected to the correct )
. . of the sampling board, and
medium-voltage grid.
. phase sequence are correct
. The three-phase input
. . and whether R/S/T three-
voltage sampling board is
F37 Input voltage faulty phase power cables of the
out of limit ’ AC drive are connected
. The three-phase input
) L properly.
voltage sampling circuit is
. Check whether the three-
abnormal. hase inbut volt
. asein oltage
. The control hardware is P ,I pu. v . 'g
sampling circuit is
faulty. .
connected correctly without
open circuit or loose
connection.
. Replace the 1/0 board or the
MCB.
. The wiring between the AC . .
. . 1. Check the wiring and tighten
drive and the motor is loose.
. the screws.
. The output current sampling
o o . Check the output current
Output circuit of the AC drive is sampling circuit
F38 | curment abnormal. R lp ?h 1/0 board or th
. Replace the oard or the
asymmetry . The control hardware is P
MCB.
faulty. .
) . Set the motor parameters in
. The parameters in the F1
) the F1 group correctly.
group are incorrectly set.
. The PLC is not powered on. . Check the PLC power.
PLC . The PLC is not running. . Check whether the PLC is in
F39 | communica . The communication circuit the RUN state.
tion error between the PLC and the . Check the communication
control board is abnormal. circuit wiring of the PLC.
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Fault —
Description Cause Solution
Code
. Do not switch the motor
Motor switchover occurs during operation.
' during operation . Deliver the start command
o . after the corresponding
. A motor selection terminal is lecti inal
) motor selection termina
configured, but the run )
Motor command is delivered becomes active.
switchover ) . 3. Confirm the motor selection
F41 ; before an effective motor is
fault dyrlng terminal configuration or the
operation selected. . o
. ) wiring circuit.
. The motor selection terminal .
is incorrectly wired 4. Cancel the motor selection
The control hardwa're i terminal configuration and
' faulty select an effective motor by
' using the parameter
number.
. Set encoder parameters in
the F1 group properly.
. Perform motor auto-tuning
. The encoder parameters are bef ing th ;
) efore running the motor.
setincorrectly.
Mot N ty o ; . Set the F9-69 parameter
. Motor auto-tuning is no
" d o based on actual conditions.
erformed.
P . . Connect the cable to the PG
. The excessive speed
deviation detecti card properly. Check
eviation detection
. . whether open circuit or
parameter is set incorrectly. .
Excessive The encoder and the PG loose connection occurs.
F42 |speed ) ) . Check whether the flat cable
deviation card are incorrectly

connected.

. The PG card is faulty.
. The 24 V or 15 V switched-

mode power supply is
abnormal.

. The MCB is faulty.
. The encoder is faulty.

of MF38PG5 PG card is in
good contact and wired
properly.

. Check whether the 24 V and

15V switched-mode power
supplies are normal.
Replace the I/0 board.

. Replace the I/0 board or the

MCB.

. Replace the encoder.
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connected.

. The PG card is faulty.
.The 24 V or 15 V switched-

mode power supply is
abnormal.

. The MCB is faulty.
. The encoder is faulty.

Fault L X
Description Cause Solution
Code
. Set encoder parameters in
the F1 group properly.
2. Perform motor auto-tuning
1. The encoder parameters are .
. before running the motor.
setincorrectly.
o . Set F9-67 and F9-68 based
2. Motor auto-tuning is not .
on actual conditions.
performed.
. . Connect the cable to the PG
3. The excessive speed
o . card properly. Check
deviation detection .
. . whether open circuit or
parameter is set incorrectly. .
loose connection occurs.
FA3 Motor 4.The encoder and the PG Check whether the flat cabl
. Check whether the flat cable
overspeed card are incorrectly

of MF38PG5 PG card is in
good contact and wired
properly.

. Check whether the 24 vV and

15V switched-mode power
supplies are normal.
Replace the I/0 board.

. Replace the 1/0 board or the

MCB.

. Replace the encoder.
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Fault — :
Description Cause Solution
Code
1. Check whether the pre-
charge contactor can be
lly closed.
1. The pre-charge contactor is norn"1a v cose .
2. Confirm the upstream input
not closed. it
. oltage.
2. The upstream input voltage voltag
. 3. Check whether the pre-
is not large enough. o
charge control circuit is
3. The pre-charge control ;
- correctly connected without
circuit is abnormal. it or |
. open circuit or loose
4. The pre-charge controller is P ! . u!
connection.
faulty. 4. Check whether th
. . Check whether the pre-
Fa4 Pre-charge |5. The bus voltage of any unit P
fault cannot be charged. chargelcontroller operates
6. The self test cannot be propery. )
. 5. Check whether input
completed due to a unit ) )
- terminals of the unit are
communication or hardware 4
) wired properly.
exception. ) ) )
) ) . 6. Replace the unit optical fiber
7. No input current is available
) . and unit control board, and
during pre-charging. h th "
8. The control hardware is pre-chargethe unit
7. Change A9-29 to a smaller
faulty.
value.
8. Replace the I/0 board or the
MCB.
1. The external value of DI
function 134 (Motor over-
temperature feedback) is 1. Check whether
active. disconnection occurs for the
2. The value of the motor over- external setpoint of the DI.
temperature pre-warning 2. Check whether the motor is
Fas Motor over- threshold (F9-57) is not O, locked or over-loaded. If so,
temperature and the temperature of any reduce the load.
of the channels CH1 to CH4 | 3. Cancel motor over-

collected by the PLC is
higher than the setpoint.

. Temperature detection

enabling (F9-90) is not set
as required.

temperature detection for
the channels that do not
need this function.
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Fault . :
Description Cause Solution
Code
1. The 24 V control power 1. Check whether the control
supply is abnormal. system provides 24 V power
2. The control power supply supply.
Control . A
system detection circuitis 2. Check the control power
F46 power abnormal. supply detection circuit.
supply fault | 3. The DI terminal of the I/0 3. Use another DI terminal or
board is abnormal. replace the I/0 board.
4. The control hardware is 4. Replace the I/0 board or the
faulty. MCB.
Pole position
F51 | detection Contact technical support. Contact technical support.
failure
1c ication bet 1. Check whether the DP card
- -ommunication between and the PLC master are
the DP/PN card and the PLC )
o properly and reliably
master is interrupted.
DP card 2. The sl ber of the pp/ | mected
. . The slave number of the
F52 | communica BN c\i/ ut ‘ ' 2. Modify the slave number of
i card is out of range.
tion fault I, UA 9 the DP card to the allowed
3. Communication between
the DP/PN card and the MCB range.
timed out 3. Adjust the PROFIBUS timeout
imed out. time (FD-08).

1. Check the input signal of the
terminal for short circuit or
disconnection.

X . 2. Check whether the excitation
1. Terminal function 57 . .
o . cabinet is faulty. If so, reset
(Excitation cabinet fault _ .
. . the excitation cabinet.
feedback) is active. .
L o 3. Check the signal of the
F54 Excitation 2. The excitation command excitation command for
cabinet fault output of the excitation ] )
. o K . disconnection and whether
cabinet is inconsistent with L ]
L the excitation cabinet starts
the excitation status :
or stops according to the
feedback.
command.

4. Check the feedback signal
line of the excitation cabinet
for disconnection.
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Fault . :
Description Cause Solution
Code

. The power rating of the 1. Select another AC drive or
motor does not match that motor.

F55 Output f th dri 2. Check wheth
overvoltage of the AC drive. . Check whether motor

. The motor parameters in the parameters in the F1 group
F1 group are incorrectly set. are set correctly.

1. Check and record the
ambient temperature
properly.

. The ambient temperature is | 2. Clean the dust filter.
too high (higher than the 3. Check whether the gap of
setpoint of FF-25). the transformer weather

2. The filter screen is blocked. board is too large.

. The gap of the transformer | 4. Check whether the cooling
weather board becomes fanis running in reverse
larger. direction and whether the

Input . The cooling fan on the fan on the top of the cabinet
transformer . .

F57 | over- cabinet top works is faulty.
temperature improperly. 5. Check whether the over-

. The over-temperature fault

detection circuit signal of
the AC drive is abnormal.

. The humiture board is

faulty.

. The control hardware is

faulty.

6.

. Replace the 1/0 board or the

temperature fault detection
circuit of the AC drive is
disconnected, connected
loosely, or connected
incorrectly.

Check whether the humiture
board operates properly.

MCB. Contact technical
support.
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Fault . .
Description Cause Solution
Code
1. Check the closed state of all
1. The cabinet door is closed cabinet doors.
) 2. Check the cabinet door
improperly. Lswitch and it tact
2. The cabinet door travel travel switch and its contact.
o 3. Check whether the fault
switch is faulty. detecti ircuit of th
) N etection circuit of the
Cabinet door | 3. The fault detection circuit of binet d Lewitchi
F58 |travel switch the cabinet door travel c‘.a Inet door travel switch is
fault . . disconnected, connected
switch is abnormal. l | q
4. The DI circuit of the 1/0 .oose v Cl)r connecte
board is abnormal. 4 |ncorrect:]/. ol inal
5. The control hardware is - Use another Dl terminal or
replace the I/0 board.
faulty.
5. Replace the 1/0 board or the
MCB.
1. The DO output configuration
) 1. Check whether the DO
does not match the electric ) o ]
. configuration is consistent
interface when the fan runs ) )
) during auto running.
automatically. 2. Renl th ling f
. . Replace the cooling fan on
2. The fan is faulty. ‘ P fth binet 9
3. Permissible number of fan Op ot the cabinet.
F59 | Fan fault . 3. Set the F9-76 parameter
faults (F9-76) is set
. based on actual conditions.
incorrectly. 4L ther DI terminal
4. The DI circuit of the I/0 ’ Selano herI/O bermlcr;a or
board is abnormal. 5 rRep [ace t he "o board. N
5. The control hardware is - Replace the oardorthe
MCB.
faulty.
Parameter Cabinet top fan feedback is not | Set the cabinet top fan
F119 . .
setting error | specified. feedback DI correctly.

-234-




Troubleshooting

Fault — :
Description Cause Solution
Code

. Check whether the three-
phase input voltage
sampling board, resistance
of the sampling board, and
phase sequence are correct

. The three-phase input and whether R/S/T three-
voltage sampling board is phase power cables of the
faulty. AC drive are connected

. The three-phase input properly.

120 Input voltage voltage sampling circuit is . Check whether the three-
unbalance abnormal. phase input voltage

. The control hardware is sampling circuit is
faulty. connected correctly without

. The grid input voltage is open circuit or loose
abnormal. connection.

. Replace the 1/0 board or the
MCB.

. Check whether the grid
voltage on the user input
end is normal.

. Check whether the
resistance and phase
sequence of the three-phase
output voltage sampling

. The three-phase output board are correct and

) . whether U/V/W three-phase
voltage sampling board is
faulty. outpgt power cables of the
F121 \?;Jlttzgz . The three-phase output 2foz::§,ére connected
unbalance voltage sampling circuit is

abnormal.

. The control hardware is

faulty.

. Check whether the three-

. Replace the I/0 board or the

phase output voltage
sampling circuit is
connected correctly without
open circuit or loose
connection.

MCB.
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Fault . :
code Description Cause Solution
o
1. Check whether the
resistance and phase
sequence of the three-phase
output voltage sampling
board are correct and
1. The three-phase output whether U/V/W three-phase
voltage sampling board is output power cables of the
faulty AC drive are connected
) roperly.
2. The three-phase output properly
. S 2. Check whether the three-
Motor voltage sampling circuit is
F122 | excitation abnormal. phase.outp.ut V.Ol_tage
fault 3. The runaway current sampling circuitis
reference (F6-16) is too connected correctly without
large open circuit or loose
4. The control hardware is connection.
faulty 3. Check whether the value of
' F6-16 meets the site
requirements. Generally, the
value is smaller than the no-
load current (F1-10).
4. Replace the I/0 board or the
MCB.
Fan power i .
F157 sup;:?ly fault ;Ei;ar;szer supply is Contact technical support.
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Fault . :
Description Cause Solution
Code

1. Check whether the three-
phase input voltage
sampling board, resistance
of the sampling board, and
phase sequence are correct
and whether R/S/T three-

h bles of th
. The three-phase input phase power cables of the
. . AC drive are connected
voltage sampling board is l
faulty. Property.
. 2. Check whether the three-
. The three-phase input )
) L phase input voltage
voltage sampling circuit is . L
sampling circuit is
Input volt abnormal. ted tly without
nput voltage
F160 bp | 9 . The control hardware is connec. € .correc y withou
abnorma open circuit or loose
faulty. y
- ) connection.
. The grid input voltage is !
3. Replace the I/0 board or the
abnormal. MCB
. The circuit breaker feedback ’
) 4. Check whether the grid
is abnormal.
) voltage on the user input
. Pre-charge resistor error .
end is normal.

5. Check whether input signals
of the circuit breaker and I/0
board are normal.

6. Check whether the
resistance of the pre-charge
cabinetis normal.

. The start command is .
F169 Invalid start triggered before the system is start the AC drive when the

command

ready.
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8.3 Unit Faults

Fault . .
Description Cause Solution
Code
F60 Unit fault Contact technical support. Contact technical support.
1. The 5V power cable of the
K . . 1. Connect the 5 V power
optical fiber board is not . i
cable of the optical fiber
connected.
) ) L board properly.
2. The optical fiber splice is ) )
. 2. Clean the optical fiber
dirty. .
) ) splice.
Unit 3. The optical fiber connector
. . 3. Re-connect the
F61 communica is loose. L
tion failure 4. The optical fiber is transceiving connector of
the optical fiber.
damaged. . )
. . .| 4. Replace the optical fiber.
5. The optical fiber of the unit .
. 5. Replace the unit control
is not connected.
. ) board.
6. The unit control board is
6. Replace the MCB.
faulty.
Unit blocki 1. The power device is faulty. 1. thr);ace the unit Wlth? unit
nit blockin .
F62 fault 9 | 2. The unit control board is orthe same poyver rating
au faulty 2. Replace the unit control
' board.
1.R h it with i
Unit 1. The power device is faulty. fetphlacet e unitwit ? unit
F63 | overcurrent 2. The unit control board is ofthe same power rating.
fault faulty 2. Replace the unit control
' board.
1. Check whether input
1. The input terminals of the terminals of the unit are
. . . wired properly.
unit are wired improperly. ’
. ) 2. Contact technical support.
. 2. The input transformer is
Unitinput 3. Replace the fuse and rule
F64 I phase loss faulty. out potential problems
3. The unit fuse is blown. h P L dp bl
4. The unit control board is that may lead to a blown
fuse.
faulty. .
4. Replace the faulty unit
control board.
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Fault L ’
Description Cause Solution
Code
. The power grid voltage is | 1. Reduce the input voltage
excessively high. and adjust the input
. F2-12 (Upper limit of transformer contact to
braking torque output) is +5%.
set to an excessively high | 2. Decrease the value of F2-
value. 12 to ensure normal
. Output phase loss occurs. voltage output at 50 Hz.
) 4. The input terminals of the | 3. Check whether the wiring
unit fault it ired between the drive and
F66 overvoltage aufly unit are wire ;
fault improperly. motor is proper.
. The load inertia is high but | 4. Check whether input
the deceleration time is set terminals of the unit are
to an excessively low wired properly.
value. 5. Set the deceleration time
. The unit control board is to a larger value.
faulty. 6. Replace the unit control
. Output current oscillation board.
occurs. 7. Contact technical support.
1. Reduce the ambient
t ture.
. The temperature of the emperature )
o . 2. Replace the unit or contact
unit is too high. technical )
. The unitis not well echnica suppolr ’
) . 3. Clean the dust filter.
Unit over- ventilated. 4. Check whether th i
F68 | temperature . The filter screen is blocked. | e.c w e. er. € cooling
fault 4. The fan on top of the fan is running in reverse
. . direction and whether the
cabinet is faulty. ¢ ) fth
. The unit control board is an .ont‘etopo the
cabinet is faulty.
faulty. ”
5. Replace the unit control
board.
1. Check the grid voltage.
. The grid input voltage is Adjust the voltage of the
too low. input transformer contact
Unit . ) o
F69 undervoltage . The input transformer is to -5%. '
fault faulty. 2. Contact technical support.
. The unit control board is 3. Replace the faulty unit

faulty.

control board or contact
technical support.
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8.4

Fault — ’
Description Cause Solution
Code
1. The bypass contactor is 1. Replace the bypass
faulty. contactor.
2. The control board on the 2. Re-plug the control cable
£70 Unit bypass bypass contactor is on the bypass contactor.
fault connected improperly. 3. Replace the bypass plate.
3. The bypass board is faulty. | 4. Replace the faulty unit
4. The unit control board is control board or contact
faulty. technical support.
71 Eri\{te power Contact technical support. Contact technical support.
au

Replacing Damaged Power Units

All power units are the same and do not have highly matching requirements on power

devices. If a power unit is damaged, the technician of the user can replace it

by performing the following steps.

1

. Stop the AC drive by remote control or press the emergency stop button.

2. Cut off the MV power and wait for 15 minutes until all indicators of the power units

0 N oUW

become OFF.

. Power on the system again.
. Contact us to repair the damaged power unit.
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. Remove the optical fiber connector of the damaged power unit.

. Remove the connected cables and the tightening screws of the damaged power unit.
. Pull the damaged power unit out along the track. Handle it with care.

. Mount a new power unit, perform wiring.




Maintenance

9.1

Maintenance

This chapter describes precautions for equipment maintenance.

Note

L]

Do not touch the wiring terminals of the drive within ten minutes after the
medium voltage is cut off as residual voltage may still exist in the terminals.
Perform maintenance only after the main circuit power supply is turned off and
the power unit is fully discharged (power indicator of the power unit turned off).

A CAUTION

Never touch the circuit board directly with fingers because electrostatic
induction may damage the integrated circuit of the circuit board.

Never change wiring or remove cables connecting to the terminals at power-on.
Failure to comply may result in electric shock.

Precautions for Maintenance

Before line inspection, turn off the circuit breaker, pull down the knife switch, and
label a warning notice to prevent sudden power-on by others.

Ensure that the AC drive is in the stop state and the MV charge indicator is OFF.

After medium voltage and low voltage are cut off, perform electrical inspection
before operation. For medium voltage inspection, use an electroscope of the
corresponding voltage class and wear insulated safety articles.

After verifying that the drive is de-energized, ground the input three phases of the
drive to ensure safety.

Ground all devices which are liable to become energized. When inspecting a bus
disconnector, an isolator, or a load break in a two-way supply unit, pull down both
bus disconnectors and ground the construction knife switches at both ends.

When installing a grounding cable, make one end of the grounding cable grounded
first, and then attach the other end. When removing a grounding cable, do vice versa.
For either installation or removal, wear insulated safety articles.

Attach the grounding cable in the place where electrical engineer can see it at any
time and label a "Working" warning notice there.

Perform inspection only after verifying that the residual DC voltage is lower than 20 V.
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9.2

9.3

Precautions for Operation

e Thedrive is a hazardous equipment. All the operators must strictly observe the
operation instructions.

e Power on the control circuit first. Power on the MV circuit only after MV switch-on is
allowed.
When using the HMI, tap it slightly with finger. Never knock it or strike it violently.
Never allow irrelevant personnel to operate the HMI so as to avoid mal-function.

e Never open the cabinet door when the AC is operating. Otherwise, the system will
report a fault and enable the MV breaker, which may lead to personal injury.

Daily Inspection

The influence of the ambient temperature, humidity, smoke and aging of internal
components of the AC drive may cause potential faults. Therefore, daily inspection must
be performed on the AC drive during storage and use. Check for exceptions such as over-
temperature, discoloration, unusual smell, and unusual vibration. Record the input/
output parameters of the AC drive regularly.

Table 9-1 Daily checklist for the drive

Target Iltem Method Criterion Solution
« Dust, greasy dirt, and water
drops Ambient
Ambient | « Ambient temperature, Visual temperature: Improve the
environ humidity, vibration inspection -10°C to +40°C | on-site
ment « Unwanted objects and Humidity: 95% | conditions.
hazardous objects around the RH and below
drive
¢ Blockage in the heat
Phase- dissipation channel Tightness Find out the
shifting of the outlgt connectors and Ylsual ) No exception cause and
trans the burnt sign inspection clean the
former | Unusual temperature rise dirt.
o Cleanness of the transformer
N . Visual . Adjust the
HMI Definition of display . . No exception contrast and
inspection )
brightness.
o Unusual vibration or noise
« Tightness of fasteners such as | Hearing )
Etrfur?z] re screws yisual ' No exception E,Ianudstt:e
« Deformation or damage inspection
o Dust and dirt
o Discoloration or deformation Find the
Lgad caused by ovgr-tempgrature yisual . No exception over-
wire « Damage or discoloration of inspection temperature
insulation layer cause.
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9.4

Target Item Method Criterion Solution
T inal | Damage Visual No exception geDlace ;he
ermina g inspection p amgge
terminal.
Visual
inspection
) o Liquid leakage, discoloring, Capaci No exceptpn
Filter . . tance Electrostatic
) cracking and housing it - Replace the
capaci expansion measurg ca.p.au ance = capacitor.
tor . . ment with | Initial value x
o Electrostatic capacitance
a 0.85
multime
ter
Visual
:\zspectlon Resistance:
r
Resistor | ® Cable break mce;i?\JN?th +10% of the Replace the
o Insulator crack allowable resistor.
a . range
multime
ter
Visual
Trans Abnormal vibration and peculiar lnspe_ct|on No exception Find the
former smell Hearing cause.
Smelling
« Loose connection between
screw and connectpr . Tighten the
o Unusual smell or discoloration Visual screws or
i . . No exception
PCB . Cracklng,.damage, . inspection p repair the
deformation, or corrosion PCB
« Capacitor leakage or ’
deformation
Coolin visual Replace th
fao: 9 | Unusual vibration or noise inspection | No exception faenp acethe
Hearing :
Block ted obiect Visual Clear
Air filter tSC sg;tortténwgnf'el:t objects inspection | No exception unwanted
attachedtothe airtitter Hearing objects.

Regular Maintenance

The drive is highly reliable and maintenance-free. We still suggest the user to perform

maintenance regularly.

e Clean the dust filters on cabinet doors regularly to ensure good heat dissipation

effect.
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e The operator on duty or maintenance engineer must inspect and check the
transformer periodically. Record the temperature of the transformer windings, and
ensure that this temperature in normal operating condition does not exceed 80°C.
Once the transformer is in operation, clean it every year.

Check and tighten all wiring screws every six months.

e The withstand voltage test on the MV AC drive has been done before delivery. Never
perform such test to avoid damage to the drive. However, you can check the
insulation condition of the system regularly.

e Power off the system regularly and open the cabinet doors to perform inspection
based on the routine maintenance checklist. For details, see "Table 9-1 Daily checklist
for the drive" on page 242.

e Measures for drives idled (powered off) for more than 90 days
If the drive has not been commissioned for a long time, or the drive has been shut
down (MV disconnected) for longer than 90 days due to various reasons, store the
drive based on specified requirements. If the drive has been in the power-off state for
more than six months, contact us to help perform recovery commissioning. During
initial commissioning by us, the drive needs to be tested with a voltage regulation
device provided by users.

e Storage of spare parts
Environmental requirements: Environmental conditions must meet the requirements
in "2.1.1 Installation Environment Requirements" on page 48.

Routine maintenance: The power unit contains a large number of capacitors, which
may deteriorate their electrical properties if they are not energized for a long time. It
is recommended to power on the power unit for at least one hour every six months as
maintenance. As the power unit carries high power, it is recommended to use pre-
charging mode of voltage regulator upon power-on, and connect the output phases
A, B, and Cto the input phases R, S, and T of the power unit. Adjust the output voltage
to 450 V to 690 V and observe the power unit state.

e Service life of electronic components
To ensure normal operation of the drive, it is necessary to perform regular
maintenance based on the service life of internal components of the drive. The service
life is related to the operating environment and condition. The general service life of
the internal components is listed in the following table.

Table 9-2 Replacement interval of components

Device Name Standard Replacement Interval
Cabinet top fan 3to 5years
Capacitance 5to 8 years
Fuse 10 years

e Replacement of the filter screen

-244-




Maintenance

The drive adopts the forced-air cooling mode, which causes dust accumulation
around the filter screen during long-term operation. To ensure normal operation of
the drive, clean the filter screen at least every ten days, or replace the filter screen if
necessary. In environments with excessive dust, shorten the cleaning interval.

The following figure shows how to clean or replace the filter screen.

gq%

1.Hook the two holes with fingers 2. Remove the filter frame toward you.
and pull up the filter.

Filter frame Filter cotton

Figure 9-1 Removing the filter screen

1. After removing the filter as shown in the preceding figure, it is recommended
to use a vacuum cleaner to remove the dust on the filter screen. If the dust
cannot be removed, replace the filter screen.

2. Install the filter screen.

3. Clean or replace the filter screens on other cabinet doors in the same way.

9.5 Precautions for Disposal

When disposing of retired AC drives and components, pay attention to the following
items:

Capacitor: The capacitors inside the AC drive may be exploded during burning.
The circuit board, plastic, rubber, and epoxy board on the AC drives may generate
toxic or harmful gas during burning.

e Treatthem as ordinary industrial waste.
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10 Appendix A: Parameter List

Special symbols in the following table:

¥¢: Modifiable during stop or running

* : Modifiable only during stop

®: Read-only

10.1 List of Monitoring Parameters

10.1.1Group UO: Basic Monitoring Parameters

Parameter Name Minimum Unit
U0-00 Operation frequency (Hz) 0.01 Hz
U0-01 Frequency reference (Hz) 0.01 Hz
U0-02 Input current (A) 0.TA
U0-03 Output voltage (V) 1V
U0-04 Output current (A) 0.TA
U0-05 Output power (kw) 1 kW
U0-06 Output torque (%) 0.1%
u0-07 Input voltage (V) 1V
U0-08 Input frequency (Hz) 0.1 Hz
U0-09 Al3 current (mA) 0.01 mA
Uo-10 Al4 current (mA) 0.01 mA
Uo-11 Al5 sampling 0.01 mA
Uo-12 Al6 sampling 0.01 mA
uo-13 System state 1
uo-15 PID reference 1
uo-16 PID feedback 1
uo-17 PLC stage 1
uo-19 Feedback speed (Hz) 0.1 Hz
U0-23 Torque current 1
U0-24 Input power (kw) 1 kw
U0-25 Reactive power 1 kw
U0-28 Communication reference 0.01%

(%)
U0-29 Encoderfe(el_ldzt;ack speed 0.01 Hz
U0-34 Control mode 1
uUo-35 Target torque (%) 0.1%
U0-49 Input point level status 1
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Parameter Name Minimum Unit
U0-50 Input point level status 1
U0-51 Output point level status 1
U0-52 Output point level status 1
U0-53 AO4 output 0.01 mA
u0-54 AO5 output 0.01 mA
U0-55 AO6 output 0.01 mA
U0-56 AO7 output 0.01 mA
U0-58 AO8 output 0.01 mA
u0-59 AO9 output 0.01 mA
U0-61 Al current (mA) 0.01 mA
U0-62 Al2 current (mA) 0.01 mA
U0-63 Input point level status 1
U0-64 Output point level status 2 1
U0-65 Output point level status 1
U0-66 AOT output 0.01 mA
uo-67 AO2 output 0.01 mA
U0-68 AO3 output 0.01 mA
U0-71 Maximum unit temperature 1°C
u0-72 Minimum unit temperature 1°C
uo-75 Ambient humidity in cabinet 0.1%
U0-76 Ambient temperature in 0.1°C

cabinet
U0-81 PLC 4PT sampling 0.1°C
temperature CH1 :
U0-82 PLC 4PT sampling 0.1°C
temperature CH2 :
U0-83 PLC 4PT sampling 0.1°C
temperature CH3 :
e PLC 4PT sampling 0.1
temperature CH4 :
Phase-shifting transformer
U0-86 0.1°C
phase A temperature
Phase-shifti f
U0-87 ase-shifting transformer 0.1°C
phase B temperature
Phase-shifting transformer
Uo-88 9 0.1°C
phase C temperature
Low-order bits of
U0-90 accumulative power 1 MWh

consumption
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Parameter Name Minimum Unit
High-order bits of
U0-91 accumulative power 1 GWh
consumption
U0-92 Exciting current 0.1

10.1.2Group U1: Product Parameters

Parameter Name Minimum Unit
u1-00 Software version 0.001
U1-01 Software version 1 (ARM) 00.0.01
u1-02 Software version 2 (DSP) 00.0.01
u1-03 Software version 3 (FPGA) 00.0.01
u1-04 Software version 4 (PLC) 00.0.01
U1-05 Software version 5 (HMI) 00.0.01
U1-06 A1CPLD version 1
u1-07 B1CPLD version 1
uU1-08 C1CPLD version 1
u1-09 A2CPLD version 1
u1-10 B2CPLD version 1
u1-11 C2CPLD version 1
ul-12 A3CPLD version 1
u1-13 B3CPLD version 1
u1-14 C3CPLD version 1
uU1-15 A4CPLD version 1
ui-16 B4CPLD version 1
u1-17 C4CPLD version 1
u1-18 A5CPLD version 1
u1-19 B5CPLD version 1
U1-20 C5CPLD version 1
U1-21 A6CPLD version 1
ui-22 B6CPLD version 1
u1-23 C6CPLD version 1
u1-24 A7CPLD version 1
u1-25 B7CPLD version 1
U1-26 C7CPLD version 1
u1-27 A8CPLD version 1
U1-28 B8CPLD version 1
u1-29 C8CPLD version 1
U1-40 DP card type 0.01
u1-41 DP card software version 0.01
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Parameter Name Minimum Unit
Ui1-42 FPGA product version 0.001
Temperature and humidity
u1-43 sampling board version 0.01

10.1.3Group U2: Unit Status

Parameter Name Minimum Unit
U2-30 A1l temperature 1°C
U2-31 B1 temperature 1°C
u2-32 C1 temperature 1°C
U2-33 A2 temperature 1°C
U2-34 B2 temperature 1°C
U2-35 C2 temperature 1°C
U2-36 A3 temperature 1°C
u2-37 B3 temperature 1°C
U2-38 C3 temperature 1°C
U2-39 A4 temperature 1°C
u2-40 B4 temperature 1°C
u2-41 C4 temperature 1°C
u2-42 A5 temperature 1°C
U2-43 B5 temperature 1°C
U2-44 C5 temperature 1°C
u2-45 A6 temperature 1°C
U2-46 B6 temperature 1°C
u2-47 C6 temperature 1°C
u2-48 A7 temperature 1°C
u2-49 B7 temperature 1°C
U2-50 C7 temperature 1°C
U2-51 A8 temperature 1°C
u2-52 B8 temperature 1°C
U2-53 C8 temperature 1°C
U2-54 A9 temperature 1
U2-55 B9 temperature 1
U2-56 C9 temperature 1
u2-57 A10 temperature 1
U2-58 B10 temperature 1
u2-59 C10 temperature 1
U2-62 A1 bus voltage 1V
U2-63 B1 bus voltage 1V
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Parameter Name Minimum Unit
U2-64 C1 bus voltage 1V
U2-65 A2 bus voltage 1V
U2-66 B2 bus voltage 1V
u2-67 C2 bus voltage 1V
U2-68 A3 bus voltage 1V
U2-69 B3 bus voltage 1V
u2-70 C3 bus voltage 1V
u2-71 A4 bus voltage 1V
u2-72 B4 bus voltage 1V
u2-73 C4 bus voltage 1V
u2-74 A5 bus voltage 1V
u2-75 B5 bus voltage 1V
u2-76 C5 bus voltage 1V
u2-77 A6 bus voltage 1V
u2-78 B6 bus voltage 1V
u2-79 C6 bus voltage 1V
U2-80 A7 bus voltage 1V
U2-81 B7 bus voltage 1V
u2-82 C7 bus voltage 1V
U2-83 A8 bus voltage 1V
U2-84 B8 bus voltage 1V
U2-85 C8 bus voltage 1V
U2-86 A9 bus voltage 1V
u2-87 B9 bus voltage 1V
U2-88 C9 bus voltage 1V
U2-89 A10 bus voltage 1V
U2-90 B10 bus voltage 1V
U2-91 C10 bus voltage 1V

10.1.4Group U3: Communication Shortcut Data

Parameter Name Minimum Unit
U3-00 Fault and alarm integration 1
data
u3-14 Fault subcode 1
U3-18 Active motor No. 1
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10.2 List of Basic Function Parameters

10.2.1Group FO: Basic Function Parameters

Parame Chan
Name Value Range Default
ter ge
0: Sensorless vector control (SVC1)
Motor 1 control 1: Feedback vector control (FVC)
FO-01 2 *
mode 2: Voltage-type sensorless vector
control (SVC2)
Remote 1 0: Opergtlng panel
1: Terminal control 1
F0-02 |command source ) . 1 A
. 2: Modbus setting
selection 3: PROFIBUS-DP setting
0: Digital setting (the initial value is
the preset frequency (F0-08) and
can be changed by pressing UP/
DOWN; non-retentive at power
failure)
1: Digital setting (the initial value is
the preset frequency (F0-08) and
can be changed by pressing UP/
. DOWN; retentive at power failure)
F0-03 | ree xsetection 2 A o | *
3: Al
4: Al3
5: Al4
7: Multi-reference
8: Simple PLC
9: PID

11: Modbus setting
12: PROFIBUS-DP setting
13: HMI setting

0.00 Hz to maximum frequency (FO-

FO-08 | Presetfrequency 10)

50.00 Hz ¥

0: Run in the same direction

FO-09 | Running direction 1: Run in the opposite direction 0 *
Maximum

FO-10 § 50.00 Hz to 120.00 Hz 50.00 Hz *
requency

_ Frequency upper | Frequency lower limit (FO-14) to
Fo-12 limit Maximum frequency (FO-10) >0.00 Hz Sﬁ?
.00HztoF limit (FO-

FO-14 Ereguency lower |0.00 Hz to Frequency upper limit (FO 3.00 Hz "
limit 12)

Fo-17 | Accelerationtime | 414 6500.0s 80.05 %

1
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Parame
ter

Name

Value Range

Default

Chan
ge

FO-18

Deceleration time
1

0.0s to 6500.0s

100.0s

FO-24

Motor selection

o

: Motor 1
: Motor 2
: Motor 3

Motor 4

FO-27

Binding
frequency source
of remote 1
command source

1
2
3:
0: Not bound

1: Frequency set through digital
setting

O > OV00ONUDWN

Al
Al2
Al3
Al4

: Multi-speed
: Simple PLC

PID

: PC setting
: Modbus setting

C: PROFIBUS-DP setting

Tens: Binding frequency source
selection through terminal
command 1

Hundreds: Modbus binding
frequency source selection
Thousands: Binding frequency
source selection for PROFIBUS-DP
communication

H.0020

F0-29

Remote 2
command source
selection

1:

Terminal control 2

0 and 2 to 3. Same as F0-02

FO-30

Binding
frequency source
of remote 2
command source

Tens: Binding frequency source
selection through terminal
command 2

Others: Same as F0-27

H.0030
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10.2.2Group F1: Motor 1 Parameters

Parame Chan
Name Value Range Default
ter ge
0: Common asynchronous motor
Motor tvbe 1: Reserved
F1-00 . P 2: Excited synchronous motor 0 *
selection
3: Permanent magnet synchronous
motor
Rated motor Model
F1-01 1 kW to 65535 kW depend *
power
ent
F1-02 Rated motor 1Vto 65535V dMOde::i *
voltage 0 epen
ent
Model
F1-03 | Rated motor 0.1 Ato 6553.5 A depend | *
current
ent
Model
Rated motor .
F1-04 frequency 0.01 Hz to maximum frequency depend *
ent
Model
Rated motor
F1-05 speed 1 RPMto 65535 RPM depend *
ent
F1-27 | Pulses per 11065535 1024 *
revolution
A/B phase
B sequence of the 0: Forward
F1-30 ABZ incremental | 1: Reverse 0 *
encoder
Auto-tuni 0: No operation
F1-37 ul 0 'unlng 1: Static auto-tuning 0 *
selection 2: Complete auto-tuning
10.2.3Group F2: Vector Control Parameters of Motor 1
Parame Chan
Name Value Range Default
ter ge
Speed loop
F2-00 |proportional gain |0.000 to 1.000 0.025 Yo
1
Speed |
F2-01 | Peedioop 0.000 to 65.535 0.05 *
integral gain 1
Switchover
F2-02 0.00 to F2-05 5 Yo
frequency 1
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Parame Chan
Name Value Range Default
ter ge
Speed loop
F2-03 |proportional gain | 0.000 to 1.000 0.015 S
2
Speed |
F2-04 | PeeCoop 0.000t0 65.535 0.025 %
integral gain 2
Switchover
F2-05 F2-02 to FO-10 10 Yo
frequency 2
Speed loop Kf
F2-08 . 0.071to 1.00 1 Yo
gain
0: F2-10
1A
2: Al2
Torque upper
L . 3:AI3
limit source in L .
F2-09 speed control 5: Communication setting 0 ¥
(g’rivin ) 6: Min. (Al, Al2)
9 7: Max. (Al1, Al2)
8: Full range of options 1 to 8 of Al4
corresponding to the value of F2-10
Digital setting of
tor r limit
F2-10 .O que uppe 0.0% to 300.0% 120.0% e
in speed control
(driving)
Digital setting of
torque upper limit
F2-12 | oraueupp 0.0% to 150.0% 0.30% |
in speed control
(braking)
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10.2.4Group F4: Input Parameters

Parame Chan
Name Value Range Default
ter ge

F4-0o | P!1 function 1031 °
selection

F4-01 | Dl2function 1025 °
selection

Fa-02 DI3 fuhctlon 1024 °
selection

F4-03 | Dl4function 1026 °
selection

F4-04 DI5 fupctlon 27 °
selection

F4-05 | D16 function 1020 °
selection

F4-06 DI7 fuhctlon 33 °
selection
DIS function 0: No function

F4-07 selection 1: Forward runqing (FWD) 0 *

f408 DI9 function 2: Reverse runnlng (REV) : N
selection 3: Three-wire motion control
DIT0 functi 9: Fault reset (RESET)

F4-09 | tfmc fon 11: External fault input 1003 *
selection - 12-15: Multi-reference terminals 1-4

F4-19 | D11 function 20: Local/Remote switchover 9 *
selection 24: Transformer over-temperature

Fa-11 DI12 fgncuon alarm 28 %
selection 25: Transformer over-temperature
DI13 function fault

Fa-12 selection 26: Cabinet door travel switch >8 *
DI14 function 27: Cabinet top fan status feedback

F4-13 selection 28: Remote 1/Remote 2 switchover 1060 *
DI15 function 31: Emergency stop

F4-14 selection 33: Control plower supply normal 0 *

- 41: Motor selection 1

DI16 function

F4-15 ) 42: Motor selection 2 0 *
selection .

f - 44: User-defined fault 1

F4-16 D|I7 gncnon 45: User-defined fault 2 0 *
selection - 58: Forward running 2 (FWD)

Fa.17 | D18 function 59: Reverse running 2 (REV) 0 *
selection 60: Three-wire motion control 2

Fa-18 DI19fgnct|on 0 *
selection

F4-19 DI20 fgnctlon 0 "
selection

F4-20 DI21 fgnctlon 0 *
selection

Fa-21 DI22 fgncnon 0 *
selection

F4-2> |DI23 fgnctlon -255- 0 %
selection

MNIYA €1imetmm
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Parame
ter

Name

Value Range

Default

Chan
ge

F4-66

DI filter time

0.000s to 1.000s

0.030s

F4-73

Terminal
command mode

Ones: Mode of terminal command
channel 1

0: Two-wire mode 1

1: Two-wire mode 2

2: Three-wire mode 1

3: Three-wire mode 2

Tens: Mode of terminal command
channel 2, same as above

H.22
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10.2.5Group F5: Output Parameters

Param. Name Value Range Default Change
F5-01 DO1 function 1041 *
F5-02 | DO2 function 40 *
F5-03 | DO3 function a4 *
F5-04 | DO4 function 15 *
F5-05 | DO5 function 1 *
F5-06 | DO6 function 1001 *
F5-07 |DO7 function |0 Nooutput 2 *
F5-08 | DO8function | |+ ACdriverunning 45 *
F5-09 | DOY function 2: Fault (stop upon fault) 46 *
F5-10 | DO10 function 15: Ready for RUN 0 *

40: MV switch-on enable
F5-11 DO11 function 41: MV tripping 0 *
F5-12 | DO12 function 44: Main power supply indication 0 *
F5-13 | DO13function | 45: Alarm 0 *
F5-14 | DO14function | 62: Automatic fan operation 0 *
F5-15 | DO15 function 0 *
F5-16 | DO16 function 0 *
F5-17 | DO17 function 0 *
F5-18 | DO18 function 0 *
F5-19 | DO19 function 0 *
F5-20 | DO20 function 0 *
F5-21 D021 function 0 *
F5-22 | DO22 function 0 *
F5-23 | DO23 function 0 *
F5-24 | D024 function | 0: Nooutput 62 *
F5-25 | D025 function | |:ACdriverunning 0 *
F5-26 | DO26 function 2: Fault (stop upon fault) 0 *
F5-27 | DO27 function 15: Ready for run 0 *
40: MV switch-on enable
F5-28 | D028 function 47: MV tripping 0 *
F5-28 | DO29function | 44. main power supply indication 0 *
F5-30 | DO30function | 45: Alarm 0 *
F5-31 | DO31 function | 62: Automatic fan operation 0 *
F5-32 | DO32 function 0 *
F5-33 | DO33 function 0 *
F5-34 | DO34 function 0 *
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10.2.6Group F6: Start/Stop Parameters

Parame Chan
Name Value Range Default
ter ge
0: Direct start
F6-00 |s d 1: Forward flying start 0 %
tart mode 2: Reverse flying start
3: Forward/Reverse flying start
F6-01 |Startdelay 0.0s to 60.0s 0.0s ¥
Acceleratl.on/ 0: Linear acceleration/deceleration
F6-07 | Deceleration ) 0 *
1: Static S curve
mode
0: Decelerate to stop
F6-10 |Stop mode 1: Coast to stop 1 Yo
10.2.7Group F7: Time and Display Parameters
Parame Chan
Name Value Range Default e
ter e
Accumulative
F7-06 power-on time 0hto65535h - [ J
Accumulative
F7-07 running time 0 hto65535h - [ J
Accumulative
ower
F7-08 P . 0to 9999 - [ J
consumption
(Mwh)
Accumulative
F7-23 | POWer - °
consumption
(Gwh)
10.2.8Group F8: Auxiliary Function Parameters
Parame Chan
Name Value Range Default
ter ge
F8-00 |Jog frequency 0.00 Hz to maximum frequency 5
Fgg1 |J0gacceleration 1 0 6500.05 80 *
time
Jog deceleration
F8-02 . 0.0s to 6500.0s 100 Y
time
F8-03 ”;ccelerat'on time 5 0s to 6500.0s 80 *
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Parame Chan
Name Value Range Default
ter ge
F8-04 gecelerat'on time | 5 0s to 6500.05 100 *
F8-05 ?CCElerat'O” time |5 0s to 6500.0s 80 e
F8-06 geCEIerat'O” time | 4 o5 to 6500.0s 100 %
F8-07 ﬁccelerat'on time |4 0s to 6500.0s 80 e
F8-08 EeCEIerat'O” time | 4 05 to 6500.0s 100 %
F8-09 |Jump frequency 1 | 0.00 Hz to maximum frequency 0.00 Hz ¥
F8-10 |Jump frequency 2 | 0.00 Hz to maximum frequency 0.00 Hz Y
F8-11 Jk;“l;lz frequency 0.00 Hz to maximum frequency 0.00 Hz Ve
Reverse control 0: Enabled
F8-1 1
813 enable 1: Disabled *
F8-18 Start protectlon 0to 1 1 %
selection
Jump frequency
Fg-pp | Gnableduring 0to1 0 *
acceleration/
deceleration
F8-68 |Jump frequency 3 | 0.00 Hz to maximum frequency 0
Jump frequency .
F8-69 0.00 Hz to maximum frequenc 0
band 3 q Y
10.2.9Group F9: Protection Parameters
Parame Chan
Name Value Range Default
ter ge
Motor overload 0: Disabled
1: Di i i
F9-00 softwar'e : irectinverse time lag ] N
protection 2: Constant
selection 3: Attenuate inverse time lag
Fo-g1 | Motoroverload 1 41646 600.00s 60.00s *
time
Motor overload
F9-02 | pre-warning 50% to 100% 80% Y
coefficient
Software
Fg-03 | Protection 10.0% t0 220.0% 120.0% *
threshold for
motor overload
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Parame Chan
Name Value Range Default
ter ge
Output
Fo-gp | OVervoltage 0.0% to 200.0% 125.0% *
protection
threshold
Output voltage
F9-27 |unbalance 0.0: Disable 0.1% to 100.0% 40.0% ¥
threshold
AC drive 0.0% to 180.0% (The value 100.0%
F9-30 |overcurrent corresponds to the rated output 150.0% Y
threshold setting | current of the drive.)
Maxi tout 0.0% to (Value specified by F9-30 -
aximum outbut 54 gyer (The value 100.0%
F9-31 | current limit of 120.0% ¥
the dri corresponds to the rated output
edrive current of the drive.)
Locked-rotor
F9-40 5.0 Hz to 50.0 Hz 10.0 Hz Y
frequency
F9-41 | Locked-rotor time | Os to 400s 20s
Overspeed .
- 0.0% to 50.0% (maximum frequenc .09
Fo-67 detection level ’ o a Y) 20.0%
Fo-6g | Overspeed 0.0s t0 60.0s 5.0% 3
detection time
Detection level of
F9-69 |excessive speed 0.0% to 50.0% (maximum frequency) 20.0% Yo
deviation
Detection time of
F9-70 | excessive speed |0.0sto 60.0s 0s ¥
deviation
10.2.10Group FA: PID Parameters
Parame Chan
Name Value Range Default 2
ter e
0: Set by FA-01 (PID digital setting)
1: AN
2: Al2
FA-00 S;?J:fefe'ence 3: A3 0 #o
5: Communication setting
6: Multi-reference setting
7: Al4
Fa-01 | PIDdigital 0.0% to 100.0% 50.0% *
reference
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Parame Chan
Name Value Range Default c
ter e
0: Al
1: Al
2: AI3
3: AlT-Al2
FA-02 ;I)D :::dback 5: Communication setting 0 Yo
Y 6: AlT +AI2
7: Max. (JAI1], |AI2])
8: Min. (JAI1], |AI2])
9: Al4
FA-03 | Ml action 0to1 0 %
direction
PID ref
FA-04 eference and 0to 65535 1000 Yo
feedback range
Proportional gain
FA-05 0.0to 100.0 20 pAg
Kp1
FA-06 |Integraltime Til 0.01s to 10.00s 2.00s ¥
FA-07 ?de:“’at've time 1 6.000s to 10.000s 0.000s | *
FA-08 PID reverse cut- 0.00 to maximum frequenc 2 hxd
} off frequency ) a y
FA-09 | PID deviation limit | 0.0% to 100.0% 0
Fa-10 | 1P dervative 1 009 0 100.00% 0.1
limit
PID reference
FA-11 . 0.00s to 650.00s 0 Yo
change time
Fa-12 | PIDfeedback 14 5oc 16 60.00s 0 fo
filter time
Fa-13 | PIDoutputfilter | 50010 60.00s 0 %
time
FA-15 g;"port'onal 991" 10.0t0 100.0 20 #
FA-16 | Integraltime 12 0.01sto 10.00s 2
Fa-17 | DoTerentialtime o 000s 0 10.000 0 %
PID parameter
FA-18 | switchover 0to2 0 A
condition
PID parameter
FA-19 | switchover 0.0% to value of FA-20 20 hAY
deviation 1
PID parameter
FA-20 | switchover Value of FA-19 to 100.0% 80 Y
deviation 2
FA-21 | PID initial value 0.0% to 100.0% 0 Y
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Parame Chan
ter Name Value Range Default ¢
e
Fa-2p | PIDinitialvalue 14 4644 650,005 0 %
active time
Two-output
FA-23 | deviation forward | 0.0% to 100.0% 1 g
max.
Two-output
FA-24 | deviation reverse |0.0% to 100.0% 1 Yo
max.
PID integral
FA-25 d 0to11 0 *
property
Detection level of | 0.0%: No detection
FA“26 | 515 feedback loss | 0.0% to 100.0% 0 *
Detection time of
FA-27 0.0s to 20.0 1 Y
PID feedback loss >0 >
PID operation at
FA-28 Oto1 0 hie
stop
10.2.11Group FC: Multi-Speed and Simple PLC
Parame Chan
ter Name Value Range Default ge
FC-00 |Multi-reference 0 |-100.0% to +100.0% 0.0% Yo
FC-01 | Multi-reference 1 | -100.0% to +100.0% 0.0% e
FC-02 | Multi-reference 2 |-100.0% to +100.0% 0.0% pAS
FC-03 | Multi-reference 3 |-100.0% to +100.0% 0.0% Yo
FC-04 | Multi-reference 4 |-100.0% to +100.0% 0.0% Yo
FC-05 | Multi-reference 5 |-100.0% to +100.0% 0.0% e
FC-06 | Multi-reference 6 |-100.0% to +100.0% 0.0% Yo
FC-07 | Multi-reference 7 | -100.0% to +100.0% 0.0% Yo
FC-08 | Multi-reference 8 |-100.0% to +100.0% 0 e
FC-09 | Multi-reference 9 |-100.0% to +100.0% 0 pAS
FC-10 ';"OUlt"'Efere”ce ~100.0% to +100.0% 0 *
FC-11 ';"f“"’eference ~100.0% to +100.0% 0 *
FC-12 ';"ZUIt"'Eference -100.0% to +100.0% 0 %
FC-13 ';";ltHEfere”ce -100.0% to +100.0% 0 %
FC-14 ';"4”lt"'6ference -100.0% to +100.0% 0 %
FC-15 :";ltweference -100.0% to +100.0% 0 %
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Parame Chan
Name Value Range Default
ter ge
i PL
Fc16 | OMPLePLC 0to2 0 *
running mode
Simple PLC
FC-17 |retentive 0to11 0 Y
selection

Running time of

FC-18 PLC reference 0

0.0s (h) to 6553.5s (h) 0 e

Acceleration/
FC-19 | Decelerationtime [0to 3 0 bAg
of PLC reference 0

Running time of

FC-20 | o ¢ reference 1

0.0s (h) to 6553.5s (h) 0 v

Acceleration/
FC-21 |Decelerationtime |[0to 3 0 Yo
of PLC reference 1

Running time of

FC-22 1 b c reference 2

0.0s (h) to 6553.5s (h) 0 S

Acceleration/
FC-23 | Decelerationtime |0to 3 0 e
of PLC reference 2

Running time of

FC-24
PLC reference 3

0.0s (h) to 6553.5s (h) 0 ¥

Acceleration/
FC-25 | Decelerationtime |0to 3 0 A
of PLC reference 3

Running time of

FC-26 PLC reference 4

0.0s (h) to 6553.5s (h) 0 ¥

Acceleration/
FC-27 | Decelerationtime [0to 3 0 e
of PLC reference 4

Running time of

FC-28 PLC reference 5

0.0s (h) to 6553.5s (h) 0 *

Acceleration/
FC-29 | Decelerationtime [0to 3 0 Y
of PLC reference 5

Running time of

FC-30 PLC reference 6

0.0s (h) to 6553.5s (h) 0 Y

Acceleration/
FC-31 | Decelerationtime [0to 3 0 A
of PLC reference 6

Running time of

FC-32 1 pLc reference 7

0.0s (h) to 6553.5s (h) 0 e

Acceleration/
FC-33 | Decelerationtime [0to 3 0 Yo
of PLC reference 7
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Parame
ter

Name

Value Range

Default

Chan
ge

FC-34

Running time of
PLC reference 8

0.0s (h) to 6553.5s (h)

FC-35

Acceleration/
Deceleration time
of PLC reference 8

Oto3

FC-36

FC-37

Running time of
PLC reference 9
Acceleration/
Deceleration time
of PLC reference 9

0.0s (h) to 6553.5s (h)

0to3

FC-38

Running time of
PLC reference 10

0.0s (h) to 6553.5s (h)

FC-39

FC-40

Acceleration/
Deceleration time
of PLC reference
10

Running time of
PLC reference 11

0to3

0.0s (h) to 6553.5s (h)

FC-41

Acceleration/
Deceleration time
of PLC reference
11

0to3

FC-42

Running time of
PLC reference 12

0.0s (h) to 6553.5s (h)

FC-43

Acceleration/
Deceleration time
of PLC reference
12

0to3

FC-44

Running time of
PLC reference 13

0.0s (h) to 6553.5s (h)

FC-45

Acceleration/
Deceleration time
of PLC reference
13

Oto3

FC-46

Running time of
PLC reference 14

0.0s (h) to 6553.5s (h)

FC-47

Acceleration/
Deceleration time
of PLC reference
14

Oto3

FC-48

Running time of
PLC reference 15

0.0s (h) to 6553.5s (h)

FC-49

Acceleration/
Deceleration time
of PLC reference
15

Oto3
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Parame Chan
Name Value Range Default
ter ge
FC-50 PL; running time 0to 1 0 %
unit
FC-51 Source of multi- 0to7 0 “
reference 0
10.2.12Group FD: Communication Parameters
Parame Chan
Name Value Range Default
ter ge
FD-00 |Baud rate H.0001 to 6099 H.5005 Yo
Fp-g7 | Modbusdata 0to3 0 %
format
FD-02 |Local address 1to 247 (0is the broadcast address.) 1 A
FD-03 | Response delay 0 msto 20 ms 2 ¥
Modbus
FD-04 |communication | 0.0 (inactive), 0.1s to 60.0s 0 Y
timeout time
FD-05 Data transmission 0to 11 ] "
format
PROFIBUS
FD-08 |communication 0.0 (inactive), 0.1s to 30.0s 0 *
timeout time
FD-09 RS2 response 0 to 20 2 Y
- delay ms to 20 ms
RS2-Modbus
FD-10 | communication 0s to 30.0s 0.0s Yo
timeout time
10.2.13Group A6: Analog Parameters
Parame
; Name Value Range Default Change
er
A6-00 | MINIMUMINPUL 4 oy 2 10 A6-02 4.00 mA *
of Al curve 1
Percentage
p6-01 | COTresPONding to | o4 o014 4100.0% 0.0% *
minimum input
of Al curve 1
A6-02 | Maximum input 1,0 415 20.00 mA 20.00 mA *
of Al curve 1
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Parame
ter

Name

Value Range

Default

Change

A6-03

Percentage
corresponding to
maximum input
of Al curve 1

-100.0% to +100.0%

100.0%

A6-04

Al filter time

0.00s to 10.00s

0.10s

A6-09

Al2 filter time

0.00s to 10.00s

0.10s

P

A6-10

Minimum input
of Al curve 3

0.00 mA to A6-12

4.00 mA

A6-11

A6-12

Percentage
corresponding to
minimum input
of Al curve 3
Maximum input
of Al curve 3

-100.0% to +100.0%

A6-10 to 20.00 mA

-100.0%

20.00 mA

A6-13

Percentage
corresponding to
maximum input
of Al curve 3

-100.0% to +100.0%

100.0%

A6-14

Minimum input
of Al curve 4

0.00 mA to A6-16

A6-15

Percentage
corresponding to
minimum input
of Al curve 4

-100.0% to +100.0%

A6-16

Inflection 1 input
of Al curve 4

A6-14 to A6-18

8.8

A6-17

Percentage
corresponding to
curve 4 inflection
point 1 input

-100.0% to +100.0%

30

A6-18

Inflection 2 input
of Al curve 4

A6-16 to A6-20

A6-19

Percentage
corresponding to
curve 4 inflection
point 2 input

-100.0% to +100.0%

60

A6-20

Maximum input
of Al curve 4

A6-18 t0 20.00 mA

20

A6-21

Percentage
corresponding to
maximum input
of Al curve 4

-100.0% to +100.0%

100

Ab6-22

Minimum input
of Al curve 5

0.00 mA to A6-24

4.00 mA
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Parame
; Name Value Range Default Change
er

Percentage
corresponding to
minimum input
of Al curve 5

A6-23 -100.0% to +100.0% -100.0% A

Inflection 1 input

A6-24 | ¢ Al curve 5

A6-22 to A6-26 9.60 mA Ve

Percentage
corresponding to
curve 5 inflection
point 1 input

A6-25 -100.0% to +100.0% -30.0% A

Inflection 2 input

A6-26 | it Al curve 5

A6-24 to A6-28 14.40 mA A

Percentage
corresponding to
curve 5 inflection
point 2 input

A6-27 -100.0% to +100.0% 30.0% ¥

Maximum input

A6-28 of Al curve 5

A6-26 to 20.00 mA 20.00 mA A

Percentage
corresponding to
maximum input
of Al curve 5

A6-29 -100.0% to +100.0% 100.0% Ve

Al1 (DSP)-set
skip point
Al1 (DSP)-set
skip range

Al2 (DSP)-set
skip point

A6-30 -100.0% to +100.0% 0 Ve

A6-31 0.0% to 100.0% 0.5 Ve

A6-32 -100.0% to +100.0% 0 Ve

Al2 (DSP)-set

A6-33 ;
skip range

0.0% to 100.0% 0.5 Ve

Al3 (ARM)-set

A6-34 skip point

-100.0% to +100.0% 0.0% A

Al3 (ARM)-set

A6-35 -
skip range

0.0% to 100.0% 0.5% Ve

Al4 (ARM)-set

A6-36 skip point

-100.0% to +100.0% 0.0% Ve

Al4 (ARM)-set

A6-37 .
skip range

0.0% to 100.0% 0.5% Ve

ng-ag | M curve 1111 t0 5555 11 %
selection 1

Setting for Al
A6-50 |lessthan 0to 1111 o .
minimum input
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Parame
; Name Value Range Default Change
er

A6-52 | AO1 selection 0: Running frequency 0 A

A6-53 | AO2 selection 1: Target frequency 2 Yo

A6-54 | AO3 selection 2: Output current 0 Y

A6-55 | AO4 selection 3: Outputtorque 0 Yo

A6-56 | AO5 selection 4: Output power 2 Yo

: 5: Output voltage

p6-57 | A0 (PLO) 7 AN 0 ¥
selection 8: Al2

p6-58 | AO7 (PLO) 9: Al3 0 %
selection 10: Al4

A6-59 AO8 (ELC) 12: Communication setting 0 "
selection 13: Motor speed

16: Exciting current

A6-60 AO9 (I?LC) 17: Input voltage 0 ¥
selection 18: Input current

pe-61 | AO1zerooffset | o0 no 6 +100.0% 20.0% *
coefficient

A6-62 |AOT gain -10.00 to +10.00 0.8 Y

p6-63 | AO2zerooffset | 4 ho 6 4100.0% 20.0% *
coefficient

A6-64 |AO02 gain -10.00 to +10.00 0.8 bAe

p6-65 | AO3zerooffset | q, no 6 4100.0% 20.0% .
coefficient

A6-66 |AO03 gain -10.00 to +10.00 0.8 g

p6-67 | AOAzerooffset | q, o 6 4100.0% 20.0% e
coefficient

A6-68 | AO4 gain -10.00 to +10.00 0.8 i

p6-69 | AO>zerooffset | o, no 6 4100.0% 20.0% *
coefficient

A6-70 |AO5 gain -10.00 to +10.00 0.8 pig

p6-71 | AOBzerooffset | o, o 6 4100.0% 0 *
coefficient

A6-72 | AO6 gain -10.00 to +10.00 1 Yo

pe-73 | AO7zerooffset | o0 no 6 4100.0% 0 *
coefficient

A6-74 | AO7 gain -10.00 to +10.00 1 Y

p6-75 | AOBzerooffset | o, o 6 4100.0% 0 *
coefficient

A6-76 |AO8 gain -10.00 to +10.00 1 Yo

p6-77 | AO9zerooffset | 4 ho. t64100.0% 0 .
coefficient

A6-78 | A09 gain -10.00 to +10.00 1 ¥

p6-79 |Al/AOtype 0X0 to OXFF31 0x0 *
selection
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Parame
; Name Value Range Default Change
er

A6-87 | Al3 filter time 0.00s to 10.00s 0.1 g

A6-88 | Al4 filter time 0.00s to 10.00s 0.1 Yo

A6-89 | PLCAlfilter time |1 beat to 250 beats 1 Ye

p6-90 | Alwirebreakage |, 6 3333 0x2222 *

selection
10.2.14Group A9: Unit Parameters
Parame Chan
Name Value Range Default e

ter e

A9-00 |Bypass enable 0x0 to Ox1A 0x0 A

-269-



Appendix B: Modbus Communication Protocol

11

11.1

Appendix B: Modbus Communication Protocol

The MV AC drive provides RS485 communication interface and supports the Modbus-RTU
communication protocol. You can carry out integrated control through the R5485
terminal and set operation commands, modify or read parameters, and read operating
status and fault information of the AC drive through this protocol.

Protocol

This protocol defines the content and format of transmitted messages during serial
communication, The format includes master polling and master coding method, and the
content includes parameters for the action, transmission data, and error check. The slave
uses the same structure in response, including action confirmation, data returning, and
error check. If an error occurs when the slave receives a message, or the slave cannot
complete the action required by the master, the slave returns a fault message as a
response to the master.

Application

The AC drive connects as a communication slave to a "single-master multi-slave" PC/PLC
control network equipped with the R5485 bus.

Bus structure

e Hardware interface
1/0 interface board hardware RS3+, RS3-terminal

Note

To prevent external interference on the communication, it is recommended to use the
twisted pair as communication cables and lay them parallel.

e Topology
The system consists of a single master and multiple slaves. Each device in the network
has a unique address. Usually one device (usually PC, PLC or HMI) acts as the master
to initiate communication and reads or writes parameters of the slave. Other devices
act as communication slaves to respond to the query or communication operations
generated by the master. Only one device is allowed to transmit data at a time and
other device receives data only.

The set range of the slave address is 1 to 247. A slave address must be unique in the
network.

e Communication transmission mode
The network adopts the asynchronous serial communication in half-duplex mode.
During asynchronous serial communication, data is sent frame by frame in the form
of packets. According to the Modbus-RTU protocol, an interval that is longer than the

-270-



Appendix B: Modbus Communication Protocol

transmission time of 3.5 bytes on the communication data line marks the start of a
new communication frame.

Master sending 1 Slaveresponsel o Mastersending2 Slave response 2
AUWUWUUJUWUWUUT D111 011111
| K | |
| Interval of a‘t Dataframe IEterval of a‘t Data frame | 1
least 3.5-byte least 3.5-byte
time time

The communication protocol used by the drive is the Modbus-RTU slave
communication protocol, which allows the drive to provide data to respond to "query/
command" from the master or execute the action according to "query/command"
from the master.

The master here refers to a PC, an industrial control device, or a PLC. The slave being
accessed needs to feed back a response frame upon "query/command" from the
master.

11.2 Communication Data Structure

The communication data format of Modbus protocol is shown below. The drive supports
reading and writing of word-type parameters only. The reading command is 0x03 and
writing command is 0x06. The drive does not support reading and writing of bytes or bits.

>3.5Byte 1Byte 1Byte  2Byte 2Byte 2Byte

Frame of reading Target | Read Parameter | Number of

.
|
command from station [™and | address | parameters | RN de |
the master - _____ address | 0x03 H—-L (n) |
. &
Calculate CRC....._.._.________ i

In theory, the RS485 terminal can read n consecutive parameters (n < 100) at a time. Note
that these parameters must be in the same parameter group. Otherwise, a response error

can occur.
>3.5Byte 1Byte 1Byte 1Byte (2n)Byte  2Byte
___________
Frame of reading Target | Read | Number i
response from Idle (frame header) | station | command]  of bytes PaﬁTiter CRET: idle |}
address| 0x03 (2n) |
theslave ~  —---------- )
[N ] A
CaculateCRC ...
>3.5 byte 1 byte 1 byte 2 byte 2 byte 2 byte
\If M A
Frame of writing Target Write Parameter |
command from station [command address Pa'r_iTiter CE_C__?ad Idle |
themaster address 0x06 H----L |
L J +

CalculateC(RC— — — — — — — — — — —
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>3.5byte 1 byte 1 byte 2 byte 2 byte 2 byte
e e (e V0 Y )
Frame of writing Target Write Parameter
response from Idle (frame header) station |command address Pa;'arTieLter Cfffnd Idle
the slave address 0x06 H----L |
L J +

CalculateC(RC— — — — — — — — — — —

If a slave detects a communication frame error or reading/writing failure caused by other
reasons, it returns an error frame.

Frame of reading response |y, (frame header)

error from the slave

Frame of writing response
error from the slave

>3.5 bytes 1lbyte lbyte 1byte 2 bytes
,,,,,,,,,,,,
Target E CRCand I
{:éz‘::s o3 | o i idle | I Error type:
7777777777777 01: Password error
- —J A 02: Read/Write command error
CalculateCRC —— ————— 03: CRC error
04: Invalid address error
>35bytes  lbyte lbyte lbyte  2bytes 05: Invalid paramedtefr error i
06: Parameter modification invali
,,,,,,,,,,,, 07: System locked
Target X i
\dle (frame header) el oxgs | Error CRCand : dle | | 08: Parameters being stored
7777777 address pe L—H o]
o A

CalculateCRC —— — — — —~

e Data frame field of commands 0x03 and 0x06
Byte Meaning
Frame header . S
(START) Idle time longer than the transmission time of 3.5 characters
Slave address c icati dd 110 247
(ADR) ommunication address: 1 to
Command code .
(CMD) 03: Read slave parameters; 06: Write slave parameters
Parameter address | Internal parameter address of the AC drive, in hexadecimal
(H) format; parameter type or non-parameter type (such as the
running state and running command). For details, see the address
Parameter address definition.
L During transmission, low-order bytes follow high-order bytes.
Number of Number of parameters read in this frame. 1 indicates that one
parameters (H) parameter is read. During transmission, low-order bytes follow
high-order bytes.
Number of This field is unavailable because this protocol allows only one
parameters (L) parameter to be modified at a time.
Data (H) Response data or data to be written. During transmission, low-
Data (L) order bytes follow high-order bytes.
CRC CHK low-order | Check value: CRC16 check value. During transmission, high-order
bits bytes follow low-order bytes.
CRC CHK high-order | For details about the calculation method, see the description of
bits CRC in this section.
END Transmission time of 3.5 characters
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e CRCmode
The cyclical redundancy check (CRC) adopts the RTU frame format. A Modbus
message includes a CRC-based error-check field, which checks 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 with the value in the
received CRC domain. If the two CRC values are inconsistent, a transmission error
occurs.

The CRC is first stored to OxFFFF. Then a procedure is invoked to process the
consecutive 8-bit byte in the message and the value in the register. Only the 8-bit
data in each character is valid for the CRC. The start bit, stop bit and the parity bit do
not apply to the CRC.

During CRC, each eight-bit character is XORed with the content in the register. The
result is shifted to the least significant bit (LSB), and the most significant bit (MSB) is
filled with 0. The LSB is extracted and examined. If the LSB is 1, the register then
performs XOR with a preset value. If the LSB is 0, no XOR is performed. This process is
repeated until eight shifts have been performed. After the last (eighth) time, the next
8-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 following is a simple CRC function.
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unsigned int crc_chk_value(unsigned char *data_value, unsigned char length)

{
unsigned int crc_value = OxFFFF;
inti;
while(length--)
{
crc_value "= *data_value++;
for(i=0;i < 8 i++)
{
if(crc_value & 0x0001)
{
crc_value = (crc_value >> 1) A 0xA001;
}
else
{
crc_value = crc_value >> 1;
}
}
}
return (crc_value);
}
Note

Never modify the parameters that are only for the factory use or for monitoring.

11.3 Parameter Address Designation Rules

The RS485 terminal can control the AC drive, monitor and modify the parameters through
these communication protocols. The communication data can be divided into parameter
data and non-parameter data. The latter includes the operating commands, operating
status, operating parameters, and alarms.

Parameter data
Parameter data are critical for the drive. The following table describes the parameter
data.

Parameter Group F FO, F1, F2, F4, F5, F6, F8, F9, FA, FC, and FD

Data Group A A6

For details about the parameter data, see related descriptions in "710.7.7 Group UO: Basic
Monitoring Parameters" on page 246. When reading parameter data through
communication, the parameter data communication address is defined as follows:
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For parameter data in groups F and A, the eight high bits of the communication address
represent the parameter group number, and the eight low bits represent the parameter
number in the parameter group.

Example:

The communication address of FO-27 is FO1BH, in which FOH represents the parameter
group number FO and 1BH represents the parameter number 27 in hexadecimal data
format.

The communication address of Fd-05 is FDO5, in which FDH represents parameters in
group FD and 05H represents the hexadecimal data format of the parameter number 5 in
the group.

Non-parameter data

Monitoring parameters in group UO, drive fault

Status Data L h .
description, drive operating status, and user-

Non- Read-0nl
parameter ( Y) changed parameters
Data Control Parameter | Control command, communication reference, and

(Write-Only) frequency reference

Status parameters

e Group U (monitoring parameters):
For details about the monitoring data of group U, see related descriptions in "70.7.1
Group UO: Basic Monitoring Parameters" on page 246. The addresses are defined as
follows:

For group UO, the high 8 bits of the communication address is 70H, and the low 8 bits
indicate the parameter number in the group. For example, the communication
address of U0-23 is 7017H.

e Drive operating status (read-only):
When the drive operating status is read through communication, the communication
address is fixed to 3000H. The RS485 terminal can get the present operating status of
the drive through reading this address data.

State Word Address State Word Function
0001: Forward running
3000H 0002: Reverse running
0003: Stop

e Drive fault description (read-only):
Fault description of the AC drive is read through communication from a fixed
communication address (8000H). The host controller obtains the current fault code of
the AC drive by reading data in address 8000H.

AC Drive Fault Address AC Drive Fault Information

8000H Range: 0to 199

-275-



Appendix B: Modbus Communication Protocol

Control parameters

e Frequency reference:
The frequency reference value is mainly used to set the target frequency when the
frequency source of the drive is communication setting. The communication address
is T000H. When the RS485 terminal sets the value of the communication address, its
data range is -30000 to +30000.

Parameter Address Description

1000H Frequency reference (decimal): -30000 to +30000

e Communication reference:
Parameters that can be set through communication include the torque upper limit,
PID reference source, and PID feedback source. The communication address is 1002H.
When the RS485 terminal sets the value of the communication address, its data range
is -30000 to +30000.

Parameter Address Description

1002H Communications reference (decimal) -30000 to +30000

e Control command (write-only):
When the control mode is performed through remote 485 terminal: The R5485
terminal can control the start/stop of the drive through this communication address.
The control command is defined as follows:

Command Word Address Command Definition

0001: Forward running

0002: Reverse running

0005: Coast to stop

0006: Stop according to the stop mode

2000H 0007: Fault reset

0008: Pre-charge
0010: Pre-charge switch-off

0013: Switch-up

0014: Switch-down
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12

12.1

12.2

Appendix C: Instructions for Use of the PROFIBUS-DP

Card

Overview

The PROFIBUS-DP card is designed to be used with MV AC drives, making the drive a slave
of the fieldbus to be controlled by the fieldbus master.

The use of the PROFIBUS fieldbus in the system saves costs on the hardware, installation,
and engineering, making the system more flexible.

Layout and Terminals

A CAUTION

o The PROFIBUS-DP card is designed to be embedded in the MV AC drive. Before
installation, cut off the MV power and control power of the AC drive and wait for
about 10 minutes until all the unit indicators of the AC drive become OFF.

e Then, insert the PROFIBUS-DP card into the AC drive and fasten the screws to
protect the signal socket between boards from damage caused by external
signal cable tension.

The following figure shows the hardware layout of the PROFIBUS-DP card.
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®
@ ]
0
o
@oof oo | &
SW1 ) 8
(O6)
o
@ 0 <
(ON6}) [2a)
(O]
e e
[S6)
‘ ‘ J9
ON GND | @ |l
® CANL | @ |[]
HHHHHHHH CANH.[<7®
12 3 45 6 7 8 Ve |f
J3
D2 D3 Q D4 Q
=4 = 4 = 3 2
omlom ou fare/%] s
J2llm @@ @ ||J7 oot ®
@ Sw o W 321
Figure 12-1 Hardware layout of PROFIBUS-DP card
No. Component Description
® Pin header Used to connect the drive.
® Fixing screw hole Secure this card with M3x8 screws.
® Slave address for PROFIBUS-DP B
communication
D2: AC drive connection indicator
@ Indicator D3: Master connection indicator
D4: Power indicator
® PROFIBUS communication terminal | -
Pins 1 and 2 shorted: resistor
® CANLlink termination resistor setting | connected
(6) Pins 2 and 3 shorted: resistor
disconnected
@ CANLlink communication terminal -
e DIP switch
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Bit No. Function Description
Addresses of stations 0 to 124 can be set
by the 8-bit binary DIP switch. Example:
Slave address for Address Switch Setting
1to 8 PROFIBUS-DP 0 0000 0000
communication 7 00000111
20 0001 0100
124 0111 1100
e Interface description
m Description of standard 9-pin PROFIBUS interface
<----- a
—+5V i
777777 Vacant
| D<ata line B jI‘E:>intemaHy
— DatalineA |
— RTS i
-
— GND
Figure 12-2 Standard 9-pin PROFIBUS interface
m Control terminal functions
Table 12-1 Control terminal functions
Category Terminal Symbol Terminal Name Description
1,2,7,and 9 NC Unconnected internally
3 Data cable B Positive terminal of data
cable
PROFIBUS 4 RTS Request transmit signal
communication s GND Ground terminal of
terminal (J2) isolated 5V power supply
6 +5V Isolated 5 V power supply
8 Data cable A Negative terminal of data
cable
+5V Power supply Isolated 5 V power supply
CANLlink CANH Positive CAN input Positive terminal of data
S cable
communication - -
terminal (J3 and CANL Negative CAN input Negative terminal of data
19) cable
Ground terminal of
GND Power ground isolated 5 V power supply
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Category

Terminal Symbol Terminal Name

Description

Programming

SW1

Programming

Interface for
commissioning in
production environment.
This terminal is not
intended for users.

Jumper

16

CANLlink termination
resistor selection

Pins 1 and 2 shorted:
resistor connected

Pins 2 and 3 shorted:
resistor disconnected

Indicatorl'!

D4 (red)

Power indicator

Steady ON: The AC drive
is powered on.

OFF: The AC drive is not
energized or the
PROFIBUS-DP card is not
installed properly.

D3 (yellow)

Indicator of
communication
between the
PROFIBUS-DP card
and the master

Solid ON: Communication
between the DP card and
the master is normal.
Solid OFF:
Communication between
the DP card and the
master is not established.
Check the connection of
PROFIBUS cables and the
setting of the station
number.

Flashing: The master
does not run or a fault
occurs during
communication between
the DP card and the
PROFIBUS master.

D2 (green)

Indicator of
communication
between the
PROFIBUS-DP card
and the AC drive
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Steady ON:
Communication between
the PROFIBUS-DP card
and the ACdrive is
normal.

Solid OFF:
Communication between
the PROFIBUS-DP card
and the drive fails (check
the baud rate setting).
Flashing: Interference
exists on communication
between the DP card and
the AC drive or the
expansion card address
is beyond the range of 1
to 125.




Appendix C: Instructions for Use of the PROFIBUS-DP Card

Note

[1]: The indicator color does not match the indicator SN in some products. The indicator
SN shall prevail and is D2, D3, and D4 from left to right, as shown in "Figure 12-1 "on

page 278..

m Connection with PROFIBUS

PROFIBUS PROFIBUS PROFIBUS
Master Slave Slave
[A]B]DG][PE

T—Cable shield

Figure 12-3 Connection with PROFIBUS

For PROFIBUS connection, PROFIBUS-DP only provides one type of DB9. The DB9 is
a standard Siemens DB9 socket, in which the PE level for the system must be

grounded reliably. If the baud rate is high, you need to strictly follow the Siemens

DB9 wiring requirements.

The baud rate varies with the wire length, as listed in the following table.

Table 12-2 Relationship between the bus length and the baud rate
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Maximum Length of Wire A | Maximum Length of Wire B
Baud Rate (kbps)
(m) (m)

9.6 1200 1200
19.2 1200 1200
187.5 600 600
500 200 200
1500 100 70
3000 100
6000 100 Not supported
12000 100




Appendix D: PROFINET IO Use Instructions

13 Appendix D: PROFINET IO Use Instructions

13.1 Overview

The MD500-PN1 card is a PROFINET fieldbus adapter card complying with PROFINET
Ethernet standards.

It is designed to be used with HD9X series drives to improve the communication efficiency
and allow easy networking of drives, enabling the drive to act as a slave of the fieldbus
master.

The software version of the MD500-PN1 card must be 1.00 or later. After the card is
installed and powered on, you can query the card model and software version on the
HD9X based on the parameter numbers U1-40 and U1-41, respectively. The matching
GSDML file is named GSDML-V2.31-inovance-md500-20180705.xmlL.

This user guide is applicable only to HD9X series drives. If you need to use the MD500-
PN1 card with other drives, consult the technical support center for applicability and
related technical data.

Read through this guide before use.

I w0500-PM1 e
E 02013050 VER:AG¢
) : S AKBAISEY

R0%S
A
& TCALDFEBEAF

FISTPCH)
E300750

-
‘AJ

Figure 13-1 MD500-PN1 card appearance
13.2 Installation and Setup

13.2.1Installing MD500-PN1

The MD500-PN1 card is designed to be embedded into the HD9X series AC drives. Before
installation, turn off the AC drive control power supply and wait for the MCB indicator to
become OFF. Then, insert the MD500-PN1 card into the AC drive and fasten the screws to
protect the signal socket between boards from damage caused by external signal cable
tension. The following figure shows the MD500-PN1 card installation.
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Figure 13-2 MD500-PN1 card installation

After installing the MD500-PN1 card to the AC drive, connect the grounding terminals of
the MD500-PN1 card and the AC drive properly.

13.2.2Hardware Layout

The following figure shows the hardware layout of the MD500-PN1 card. The pin header
J1 on the back of the MD500-PN1 card is used to connect the AC drive. The MD500-PN1
card provides two network ports J2 and J3 for communication with the PROFINET card
(PLC). For details about the hardware, see the following table.

-283-



Appendix D: PROFINET 10 Use Instructions

J2

J3

Figure 13-3 Hardware description of MD500-PN1

Table 13-1 Hardware description of MD500-PN1

Identifier Hardware Name Description
N Pin header It connects to the AC drive.
J2 Itis used by the PN card to
Network port communicate with that.of the ‘
J3 PROFINET card (PLC), with direction
insensitive.
J5 EMC ground terminal Itcor.mectstothe EMF: ground
terminal of the AC drive.
It is used to indicate the status of
the power supply.
D5 Power indicator On: Normal
OFF: Abnormal. Check whether the
card is installed properly.
D1 Status indicator of communication
with PLC (PLCLINK) For details, see "Table 13-2 " on
b4 Status indicator of communication | page 285
with AC drive (DSPLINK)
51 2-position DIP switch Itis used for upgrade only by the
manufacturer.
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Table 13-2 Indicators of the MD500-PN1 card

Indicator Status Description Action
Steady green Normal None
Steady yellow | MAC address abnormal Replace the PN card.
DSPLINK | Blinking yellow | AC drive faulty Clear the AC drive fault.
Steadyred O e Giaports the ot
Steady green Communication normal None
Check whether a device
name is assigned to the
s slave.
Blinking green | Master not found Check whether the
PLCLINK corresponding PLC is

connected.

Steady yellow

Configuration error

Check whether the GSD is
correct.

Steady red

Communication with the
master interrupted

Check the wiring.

13.2.3Interface Description

The MD500-PN card is connected to the PROFINET master by using the standard Ethernet
RJ45 socket. Its pin signal definitions are the same as those of the standard Ethernet pins.

They can be connected using crossover cables or straight-through cables.

Table 13-3 PROFINET communication terminals

Terminal Symbol

Terminal Name

Description

P1

Port 1

P2

Port 2

Direction-insensitive
terminals that can be
connected to the PLC end

Note

After the MD500-PN1 card is installed, P1 is on the left and P2 is on the right when you
face the RJ45 interface. It is recommended to use Cat 5e shielded twisted pair cables to

ensure stable operation.
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13.3 Communication Configuration

13.3.1Configuration for Communication Between PN Card and HD9XS AC

Drive

After the MD500-PN1 card is installed to the HD9XS drive, the written PZD1 is mapped as
the drive command word, the written PZD2 is mapped as the target frequency, the read
PZD1 is mapped as the drive operating state, and the read PZD2 is mapped as the drive
operating frequency by default. For details about parameters related to communication
monitoring, see "Appendix A: Parameter List" on page 246.

13.3.2Configuration for Communication Between PN Card and PROFINET

Master

After enabling the communication between the PN card and HD9XS series AC drive,
connect the PROFINET master correctly to enable the communication between PN card
and PROFINET master to achieve networking of AC drives.

e PROFINET topology

The PROFINET protocol supports a variety of topologies, including bus-, star-, and
tree-type topologies. Diversified networking modes can be implemented by using

switches.

PROFINET
Master

P1 | P2

MD500-PN1
Slave 1

MD500-PN1
Slave 2

P1| P2

MD500-PN1
Slave N

P1 | P2

Figure 13-4 Bus topology

-286-




Appendix D: PROFINET |0 Use Instructions

PROFINET
Master

]

Network switch
PL{P2(P3| - |Pm

_— |

MD500-PN1 MD500-PN1 MD500-PN1
Slave 1 Slave 2 SlaveN

i e

Figure 13-5 Star topology

PROFINET
Master
P1|P2

Network switch 1

P1|P2|P3
LT
[ ]

MD500-PN1 MD500-PN1

Slave 1 Slave2

P1| P2 P1{P2
Network switch 2 Network switch 3
P1|P2|P3 P1|P2|P3
MD500-PN1 MD500-PN1 MD500-PN1 MD500-PN1

Slave3 Slave 4 Slave 5 Slave6

P1|P2 P1|P2 P1{P2 P1{P2

Figure 13-6 Tree topology

e PROFINET communication protocol

-287-



Appendix D: PROFINET IO Use Instructions

Data transmission format

The MD500-PN1 card transmits data using PZD formats with different lengths as
required. You can set the PZD functions during configuration.

The following table lists the functions supported by each data format.

Data Type Data Length Supported Function

Setting of AC drive
command and frequency
Cyclic writing of 10
functional parameters

Standard telegram 6 PzD-12/12 Reading of AC drive status
and operating frequency
Cyclic reading of 10
function parameters
e PZDdata

The PZD area enables the master to modify or read AC drive data in real time and
exchange data with the AC drive cyclically. The data communication addresses are
directly configured by the AC drive. The PZD area is used to:

m Setthe AC drive control command or frequency reference in real time.

m Read the AC drive status or operation frequency in real time.

m Exchange function parameter data and monitoring parameter data between the
AC drive and the PROFINET master in real time.

PZD is used for the following cyclic data exchange between the master and the AC

drive.
PZD Data Sent by Master
AC Drive Frequenc Real-time Modification of
AC Drive Command a y AC Drive Function
Reference
Parameters
PZD1 PzD2 PzD3 to PZD12
PZD Data in AC Drive Response
. AC Drive Operation AC Drive Parameters Read
AC Drive Command Frequency in Real Time
PzD1 PzD2 PzD3 to PZD12

e Master request
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PZD Sent by Master

AC drive command word (command source set to
communication)

01: Forward running

02: Reverse running

03: Forward jog

04: Reverse jog

PZD1 05: Coast to stop

06: Stop according to the stop mode specified by F6-10
07: Fault reset

08: Pre-charge

10: Pre-charge switch-off

13: Switch-up

14: Switch-down

AC drive target frequency (frequency source set to
communication)

The frequency reference ranges from -100.00% to
+100.00%.

When the specified target frequency is beyond the range,
the AC drive does not respond to the frequency reference.

PZD2

Modifying the function parameter values (groups F, A, B,
and C) in real time, not writing to EEPROM

FE-02 to FE-11 correspond to PZD3 to PZD12. For the
configuration, see PZD data configuration.

PzD3 to PZD12

e ACdrive response

PZD Data in AC Drive Response

AC drive operating status

AC drive running states are determined by the following
bits:

Bit 0: 0: AC drive stopped; 1: AC drive running

PZD1 Bit 1: 0: Forward running; 1: Reverse running

Bit 2: 0: No fault; 1: AC drive fault

Bit 3: 0: Frequency reference not reached; 1: Frequency
reference reached

Bit 8: 0: No alarm; 1: Drive alarm

AC drive operating frequency (unit: 0.01 Hz)
PzD2 The current AC drive operating frequency is indicated by
16-bit signed data in the response.

Reading function parameter values (groups F, A, B, and
C) and monitoring parameter values (group U) in real
PzD3 to PZD12 time

FE-22 to FE-31 correspond to PZD3 to PZD12. For the
configuration, see PZD data configuration.

e Parameter address description
For parameters in groups F, A, B, and C, the high-order 8 bits of the communication
address indicate the group number and the low-order 8 bits indicate the parameter
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number in the group. For example, the communication address of FD-05 is FDO5H, in
which FDH represents the group FD and 05H represents the fifth (in hexadecimal data
format) parameter in the group.

For parameters in group U, the high-order 8 bits in the communication address is 70H,
and the low-order 8 bits indicate the parameter number in the group. For example,
the communication address of U0-23 is 7017H.

e Configuring slaves on the S7-300 master
Before using the PROFINET master, you need to configure a GSDML file of the slave to
add the corresponding slave device to the system of the master. If the file exists, skip
step 2. You can obtain the GSDML file from the agent or the manufacturer. To
configure the slave, do as follows:

1. Create a project in PORTAL and add S7-300 master in the project. Double-click
the PORTAL software. The following page is displayed.

T Siemens

-oX

Totally Integrated Automation

Open existing project

Recently used

Open existing project
Project Path Last cha

Create new project

Migrate project

Welcome Tour

Installed software <] ml 2]

} Help [7] Activate basic integrity check

fscescmell— emove-— ] [~ open ]

@ Userinterface language

» Project view
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Click "Create new project", enter a project name and storage path, and
click "Create".

T4, Siemens -ox

Totally Integrated Automation

Create new project

Project name: | KRR
Path: | C:Usersly0263IDocume ntslautomation

Open existing project

1

Create new project Version: | V15
Author: [,0263

Comment: ES

Migrate project

Welcome Tour C

Installed software

Help

User interface

» Project view

T4 Siemens - C:\Usersly0263\Documents\Automation|PN testiPN test

Totally Integrated Autom

H Start First steps

Project: “PN test" was opened successfully. Please select the next step:
Open existing project .
Create new project I

N>

Migrate project

Close project

N By Conﬁg@
Welcome Tour ———

First steps \” Write PLC program

Configure
Installed software M technology objects

Help Configure an HM screen

User interface language

} Project view Opened project: C:\Users\y0263\Documents\Automation\PN testiPN test

m For a new project, click "Add new device" (marked with a red circle in the
following figure).
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m For an existing project, click "Configure networks" (marked with a green circle in

the following figure).

T4 Siemens - C:\Usersly0263\Documents\AutomationiPN testiPN test —-OxX

Totally Integrated Automation

Show all devices

Devices & Show all devices Details | List | Thumbnails
networks
Add new device

» Project view Opened project: C:\Usersly0263\Documents\Automation\PN testiPN test

Select a PLC on the displayed page. Set the article number and firmware
version of the PLC correctly. Incorrect settings will result in download
failure.

7 Siemens - C:\Usersly026 3\Documents\Automation\Ph testiPN test =

Totally Integrated Automation

Add new device
Devices & Device name:
networks
=

Add new device

~ [ Conuolers

~ [ SmTcs7-1200
~l@cu

Device

» [ cou 1211¢ AcoCIRl
» [ U 1211C DCDCIDC
» [ CPU 1211 DCIDCHRY
~ [ CP 1212 ACDCIRY
M oe57 212-180300x80

1l ce7 21210831000 Aricleno.: [ 6ES7 21218E40.0X80

Version: Va2 2

Controliers

CPU1212C ACIDCIRl

Configure networks

» [ CPU 1214C ACIDCIRY. Work memory 75 K8; 120240VAC power supply
Vo Tmicocoon: | || 0RO
Fesytems » [ CPU 1215C ACIDCIRly
» [ CPU 1215CDCIDCIDC
» [ CPU 1215C DCDCIRY
» [ CPU 1212¢€ DCIDCIDC
» [ CPU 1212FC DCIDCRYy

Description

0 B e

communicaton
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Click "Add" or double-click the selected master as shown in the following

She | d

» [m cPu 1211C DODTRY

CPU 1212C ACIDCRlY

[ CPU 1212C ACIDCIRlY
_ 6ES7 212-1BD30-0XB0
Add new device Article no.: 6ES7 212-1BE40-0XBO
il Version: Va2 -

» [§ cpu 1212¢ DDl 1 Description:

Q » (1@ cPU 1214C ACIDCIRY Work memory 75 KE; 1201240VAC power supply

h with DIg x24VDC SINKISOURCE, DQ6 x relay and

’ #'CP“”'“CDC"’UM AI2 on board; 4 highspeed counters
» [ cPu 1214c DOy (expandable with digital signal board) and &

PC systems

Configure netw

]

@] Open device view

The master is added.

» [l cPU 1215C ACIDCIRlY
» [ cpu 1215¢ DCDCDC
» [ig cPU 1215C DCIDCIRlY
» [i§ cPu 1217¢ Ddlocioc
» [ cPu 1212FC DUDTDC
» [ CPU 1212FC DUDCRly
» [[§ cPu 1214FC DODCDC
» [ CPU 1214FC DUDCRYY
» [l CPu 1215FC DODCDE
» (8 CPU 1215FC DCIDCRlY
» [ Unspecified CPU 1200

MWM;'F'Z

pulse outputs on board; signal board expands.
on-board Ii0; up to 3 communication modules
for serial communication; up to 2 signal
modules for 0 expansion; 0.04 ms/1000
instructions; PROFINET interface for
programming, HM and PLC to PLC
communication

2. Install the GSDML file. (Skip this step if the GSDML file has been installed.)
Specifically, choose "Options" > "Mange general station description files

(GSD)".

Jsersly0263\Documents\Automation\PN te

Froject Edit View Insert Online | Options |Tools

Window  Help

§ Ssemings

Cf (¥ B saveprojecr & ¥ 3= [

Support packages

%] show reference text

L[] Global libraries

¥ | ] PNtest

ﬁ Add new device

iy Devices & networks
= [ PLC_1CPU 1212C AC/DCIRly]
T Device configuration
% Online & diagnostics
I Program blacks

[3 Technalogy objects
External source files
[& PLCtags

[ PLC data types

[z Watch and force tables
rj‘. Online backups

E Traces

v v wwwvwwowow

[}, Device proxy data

v | Details view
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Select a path (which must not contain any Chinese character) for storing
the GSDML file, select the GSDML file to be installed, and click "Install".

Manage general station description files
Installed GSDs GSDs in the project

source path:  [E:IPNgsd | D

Content of imported path
[ File Version |Language | Status Info
E G5SDMLV2 33-novance-MDS00PN-20190405xm| V233 English Notyetinstalled MD500PN

ete | {—Insmll—} | Cancel

Wait until the installation is completed, and click "Close".

Manage general station description files

Installation result

! Message
e Installation was completed successfully.

| Save log | [ Install additional files | L Close =N

3. Configure a slave.
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:\Usersly02 63\ DocumentstAutomatid

Project Edit View Insert Online Options Toc

3 (¥ E save project ﬂ M o= g X‘]!(

Devices

"

B

> ] PMtest
ﬁ Add new device
gﬂ-h Devices & networks
~ [ PLC_1[CPU 1212C AC/DCIRR]

------ Device configuration
%e & diagnostics
» [ Frogram blocks

» [3 Technology objects

b External source files

» [4 PLCtags

» [ PLC data types

» 55 Watch and force tables
» [ig online backups

» E Traces

] E Device proxy data

w | Details view
Click "Device configuration". s e 1

Click "Network view".

: Options Tools Window Help

B X O 5B B RS coonine J coofiine f I 2 5 1) [Seochrpores |

PN test » Pl [CPU 1212C ACDURIy]

Totally Integrat

Iy X

| Topology view [ Network view_f[I¥ Device view Options
% ~| B o =5 [l 2 = evice overview
i [PLc 1 icPu 12120 e eEEa: =R
2 [Module v | Catalog
B [~][Search>
@ Fiter  Frofil

L I

Iyl = e » [ cru

» (i@ Signal board

[T e
w2 | ¥ communics
103 102 101 2 3 - » (i@ Bartery boan
Rack_0 . et »[@oi
F | »fmee
n HSC 2]
» wec s | *mome
= » @A
HSC_a » [ A0
HSC_5 r‘f'
» [ AikQ
o2 » [ Communica
Fuls.
Pul = » [ Technology 1
[~ uls...
Puls..
Fuis. |
R "5 [ [information
[ <u] [3] [100% F ——s— & [<[u] nformation
|7 Properties  |*i) info @ [ % Diagnostics | Device:
‘ General y" Cross-references " Compile ‘
\Qlu\g Show all messages =]
ra "
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Select the Ethernet interface of the PLC, and choose "Properties" >
"Ge‘n_erél!"_._ -

PN test » Devices &

—_—— - S ety — -y - -

‘5" Topology view it Network view I} Device view
% Network | §¥ connections [Hii connection <] L} relstions 3R =3 Network uvervi-
’ﬂ Device

E ¥ §7-1200 statio...

pLC » PLC_1
CPU1212C

tworks

v
<[] (3] [100% ] ——e— a [<[u] >
@’j’.lnfo y"ﬂ Diagnostics ‘

J(@e?l/i “ 10 tags ” System constants u Texts |
General

Ethernet add

w [ ]

Ethernet addresses

Set the IP address and subnet mask of the PLC master, and click "Add new

subnet".
<Jm] [>][100% W ——e— @ <]

|§,Properties ‘I"_i."lnfo y”ﬂ Diagnostics |

JGeneraI || 10 tags ” System constants ‘l Texts |

General
Ethernet addresses

Ethernet addresses

Time synchronization Interface networked with
Operating mode

» Advanced options Subnet: ‘ Mot networked |'\
Web server access < Addnewsubner |

IP protocol

L e

@ SetIP address in the project

IFaddress: | 192 . 168 . 0

Subnet mask: | 255 . 255
D Use router

Router addres

() IP address is set directlvat the device
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Locate MD500 under "Hardware catalog" on the right, and double-click
i PORTAL

Options

O

v | Catalog

|<Search;\- HE @
M Filter Profile: @

» [ Contrallers Ead
b [ H M
v [ PC systems
] [i Drives & starters
» [ Network components
» [ Detecting & Monitoring
» [ Distributed 1i0
» [l Fower supply & distributicn
» [ Field devices
- [i Other field devices
» (i Additional Ethemet devices
[ PROFINETIO
- [i Drives
» 1§ INOVANCE
« [ MD500
~ [ MDS00PN
MDS00PN
v [ SIEMENS AG L
» [l Encoders

] [i Gateway |7|

MD500PN. I3 [infarmation !

Click "Not assigned" and select the master system for the slave.

IE Topology view “Eﬁ'ﬁ Network view  [[If De

i Network 1Y Connections | HMI connection ]VI ’ = Network
|§ 92| Devic
PLC_1 MD500PN E v S

CRURIZ12E

MDS00PN % . »

»

| wom | A
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Select the slave station, a
"PROFINET interface [X1]"

nd choose "Properties" > "General". Then choose
> "Ethernet addresses", and set the IP address.

PN test » Devices & networks -

|; Topology view ‘la‘ﬂ'h Network view | [If Device view
[+] & Relations 8 5p £ (O3 = Network Dvervi] 4

Ethernet addresses
» Advanced options
Identification & Mainten...
Shared Device

IP protocol

A E——F

Devices &ne_..

+ 571200 stat
PLC_1 MD500PN » PLCT
CPU1212C MD500PN

~ GSD device_

b MDS00Ph
<[] 100% =) —— (<[]
|§, Properties H:illnfo yHﬂ Diagnostics |
J General H 10 tags H System constants || Texts ‘
» General Il - B
~ PROFINETinterface [X1] FE
General Interface networked with

Subnet: | PHIE_1

IPaddress: | 192 . 168 .0 .2
Subnet mask: | 255 . 255 . 255 . 0

Synchronize router settings with 10 controller

Scroll down the screen to the "PROFINET" section. Deselect "Generate
PROFINET device name automatically" and enter a name in the "PROFINET
device name" field. (Alternatively, you can keep the option selected to
allow the system to generate a device name automatically.)

4. Configure data properties

[ Properties i} Info i) | %l Diagnostics |
J General H 10 tags “ System constants H Texts ‘
» General [v] synchrenize router settings with 10 controller b
~ PROFINETinterface [x1] () use router
General
Ethernet addresses:
» Advanced options [
dentification & Mainten_ [{ | PROFINET
Shared Device [ i ) [=
I [T] Generate PROFINET davice name automatically
[l PROFINETdevice name: |driver] |
Converted name: | driver! |
Device number: |1 I+]
<1 m W1 [+

of the slave.
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Select the slave and switch to the "Device view". In the "Catalog", navigate
to "Module" and double-click the desired data length for the slave.

P e oupe e e D500P D500P
[& Topology view g Network view @ Options [EE]
[ -
& H Device overview = =
4
~ H
¥ Module _[rack | | Catalog H
=+ s N [ |
8
e ® Mriker  Profle: [ [+ [a]| S
o °
» [ Head madule =
L
Il stendard telegram 1, PZD-212 =
— g y
- - [l stendard telegram 2, PZD-414. o
- Il stendard telegram 3, PZD-616 =
- s [l st=ndard telegram 4, PzD-8I8 -4
I Il standard telegram 5, FZD-10M0 [§
I Fstandard telegram 6, PzD-12/1 2] M
Il supplementarytelegram, FZ..  |=
5
=
a
a
L
=
<[u] i 8 <] ] > B
| <l Properties  [*}Info )] 2] Diagnostics g

5. Configure PZD.

The fixed configuration of PZD1 and PZD2 cannot be modified by users.
PZD3 to PZD12 are intended for customized periodic data exchange. They
can be set in the hardware configuration.

After completing step 4, select the message format. Choose "Properties" >
"General", and click "Module parameters".

PNtest » Ungrouped devices » MD500PN [MDS00PN] — X [
[ Topology view [ Network view |If Device view || Options (@]
d¢ [wosoomosooml |+] & B [4]* i | [ Device overview =1
ol Rack (St sdcres | Q adaress | ¥| Catalog H
i wosoon o o e —
- > interface 0 oxt g
- Fiter  Profle: [ <Al ¥)|E
i » [ Head module €
’_IIIT v
Ml standard telegram 1, PZD202
<[] o0% v W 3] ] ] 2 e
[ Properties |%Info_1)| % Diagnostics _| Il standard telegram 3, FZD-615
[ General [ 10tags | System constants | Texts | [l stonderd celegrom 4,725

gram 5, FZDA01
[l standard elegram 6, 720-12.
Il supplementarytelegram, F..

~ General

ool

Module parameters

General Parameter

P2D3(mastersslave):
P2Da(masterslave):
P2D5(mastersslave):
F2De(masterslave):
P2D7(masterslave):
F2D8(masterslave):
F2D8(masterslave):

Fz010(mastersslave): s

[ m—— 51 [ Jinformation

[ sonwan £ SeeL]soa s @]

PZDx(master->slave) indicates the address of the slave used by the
master to write data to the slave, and PZDx(slave->master) indicates the
address of the slave used by the master to read data from the slave. PZD3
to PZD12 (determined by the selected message type) are displayed in
decimal and can be modified. For example, to set PZD3(master->slaver) to
FO-12, enter 61452.
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By default, all PZDs of the MD500-PNT1 are set to F0-00 (61440 in decimal).
For unused PZDs, modification is not required and default values can be
retained. PZD mapping must be set independently for each slave as
required. If mapping relationships of various slaves are the same, you can
select one configured slave, press Ctrl+C, select the PROFINET bus in the
configuration, press Ctrl+V, and modify the device name and IP address.

Switch to "Network view". To add more stations, repeat the preceding
steps. If the configuration is the same, select and copy a configured slave
and modify the IP address and device name. (Note that the device name
must be unique.)

6. Download the configuration.

Save the network configuration. Set the IP address of the PC to be in the
same network segment as the PLC. (Avoid IP address conflicts with the
slaves in the configuration. Alternatively, you can allow automatic IP
address allocation for the PC.) Then, compile the configuration, click
"Download", select an interface, and click "Start search".

EXtended download o device X

Configured access nodes of "PLC_1"
Device Device type slot Interface type  Address Subnet
FLC_1 CPU 315-2 PNIDF 2x%2 FNIE 192.168.0.1 FNIE_1
CPU 315-2 PNIDP 2x1 MPI 2
Type ofthe PGIFC interface:  [ELPrilE [+]
PGIPCinterface:  [Wl Intel(R) Ethernet Connection (3) 1215-Lk [~]®
Connection to interfacelsubnet: | FNIE_T -] ©
stgateway: | [-]®
Selecttarget device: Show all compatible devices =
Device Device type Interface type Address Target device
PLC_1 ‘CPU 315-2 PNIDP PN/IE 192.168.0.1 PLC_1
— — PNIIE Access address —
["|Flash LED
Online status information [ Display anly error messages
%, Found accessible device driver!
@ scan completed. 1 compatible devices of 3 accessible devices found.
27 Retrieving device information... E
scan and information retrieval completed. [+]
—
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Select the device corresponding to the PLC from the search results, click
"Load", and wait for the loading to be completed.

Extended download to device

Configured access nodes of *PLC_1"

Device Device type slot
FLC_1 CFU315-2FNIDF  2X2
CPU315-2 PNIDP 2 X1

Type of the PGIPC interface:
PGIPC interface:

Connection to interfacelsubnet:

Select target device:

Interface type  Address Subnet

FNIlE 192.168.0.1 FHIE_1

NP 2
[_pruie [+]
[ intel(R) Ethernet Connection (3) 1215-Lk [~]®
[ Praite_1 [~]®
[ -]®

Show all compatible devices

["|Flash LED

Online status information

5
@ scan completed. 1 compatible devices of 3 accessible devices found.
=7 Retrieving device information...

scan and information retrieval completed.

Found accessible device driverl

Device Device type Interface type Address Target device
PLC_1 CPU3152Z PNIDP__ PNIIE 192.168.01 PLC_1
- - FHIIE Access address -

[ Display anly error messages

&
=
s

=
i

7.A

ssign a device name.

After the loading, you need to assign device names for slaves not named.
Select a slave, and choose "Online" > "Assign device name" (or right-click
the slave and choose "Assign device name" in the shortcut menu).

ni Usersly0263\Documents\Automation\PN testiPN test
Edit View Insert ptions Tools Window Help
[ save project & Goonline Crrlk
& Extended go online.
o Go offline ol
vices B simuletion »

PN
[
i

m

Stop runtimels

I Download to device CerleL
test Extended download to device.
Add new device D PLC
Devices & networks Card

PLC_1[CPU1212CA,
[ Device configur
% Online &diagno|

ine ¥ Gooffline | fa Bi¥ HO

Tota

& Topology view | & Networ
nnection -] G2 melotions  B* 58 F || @ &

R 10 system: PLC_1 PROFINET I0-System (100)

i%.

500PN
500PN
Sl

ETIO-Syste... i

[>] [100% 1]

Farmrs arerrt

|6 Properties  [*ilinfo &

General [ 10tags | System constants Texts

» gl Program blocks
» [ Technology obje! B
» [ External source . .
= ackup from online device
» L@ PLC s,
= a3 Hardwere detection »
» [ FLC data types
» [5 Wotchand force|  HMI Device maintenance »
» [i§ Online backups | &7 Accessible devices sy
=
brgR[aces A swrcru CrrlaShiftsE
» Ui Device proxy dat pm ;05 cpy CtrlsShift=Q
etails view ) Online & diagnestics Cerl+D
i
me
~ PROFINETinterface 1] [A]]
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Devices of the same type will be displayed on the popped-out page.
Select the slave to be assigned with the device name. The MAC address for
each slave is unique. When multiple devices of the same type existin a
network, differentiate such devices with their MAC addresses. The MAC
address of the MD500PN card is on the product enclosure. Then, click

"Assign name".

Assign PROFINET device name., i

Configured PROFINET device

PROFINET device name:
Device type:

Online access
Type of the PGIFC interface:
PGIFC interface:

driverl

MDS00PN

2_PNiE

[+]
T ntel(R) Ethemet Connection (3) 1218-LM [~] @<

Device filter
[ Onlyshow devices of the same type
Only show devices with bad parameter settings
L P g

[T onlyshow devices without names

Accessible devices in the network:

IP eddress MAC address Device: PROFINET device name  Status
0000 < 7OCA4DFEG37A -ND500 = I No device name assigned
[ Flash LED.
[<] in 2]
Update list | ¢ Assignname > |
Online status information:
€  searchcompleted. 1 6f 2 devices were found
<] [0 [i2]

| Close

If information similar to the following figure is displayed, the device name
is assigned successfully. The displayed "PROFINET device name" must be
consistent with the name under "Configured PROFINET device" shown in
the preceding figure. After assigning the device name, close the interface
or select another device from the "PROFINET device name" drop-down list
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to assign names for other devices.

Assign PROFINET device name. X
Configured PROFINET device
PROFINET device name: < driverl =
Device type: [ MD500PN |
Online access
Type of the FGIFC interface:  [{_PI/IE [+]
PGIFC interface: [l intel(R) Ethernet Connection (3) 1218-LM [~ ®
Device filter
[ Only show devices ofthe same type
[C] Only show devices with bad parameter settings
[T] only show devices without names
Accessible devices in the network:
IP address MAC address Device TNET device name  Statis
0.0.00 70CA4DFED3I7A  MDS00 '~ driverl ok 7
["| Flash LED.
[<] i [2]

[ Update list | [ Assignname |

The slave will save the assigned name, and the master identifies each
slave based on the device name. (The MAC address is not intuitive in use.
The process of assigning the device name is actually binding the device
name with the MAC address.)

Note

« Each device name can be assigned to only one slave station on the network.

« After you modify a device name in the configuration, it is necessary to re-assign
the name (for any exception, see "13.4 Rectifying Device Fault" on page 306).

« After you modify an IP address, you only need to load the modified
configuration to the PLC for the modification to take effect. Name re-assignment
is not required.

o After the preceding steps, the PROFINET slave is configured. You can compile
programs in the PLC to control the AC drive.

« Reading and writing operations on PROFINET slaves through the PLC are similar
to those on PROFIBUS-DP slaves through the PLC.

8. Example for start/stop of HD90S
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PNtest » Ungrouped devices » MD500PN [MDSOOPN] - [
[ Topology view | Network view | Device view || Options (@]
d¢ [wosoomosooml || &l B [4)* A [ [ Device overview =1
ol Rack (ot sdcres | Q adaress | ¥ | Catalog H
i s o o ET—
m » Interface 0 ox1 2
- Fiter  Profle: [ <Al ¥[E
i » [ Head module €
~ [ Module

al i ] 5

"4 Properties

% Info & | % Diagnostics

[ General |10 tags | System constants | Texts |

gram 2720414
Ml standard celegram 3, rz0-615

Il standard celegram 4, rz05

~ General

Module parameters

ool

General Parameter

PZD3(masterslave):
PZD4(masterslave):
PZD5(masterslave):
PZD6(masterslave):
PZD7(masterslave):
PZD8(masterslave):
PZD9(masterslave):

PZD10(masterslave):

] I

61e52

gram 5, FZDA01
[l standard elegram 6, 720-12.
Il supplementarytelegram, F..

[ sonean £ SrFer@]soosumo ]

[ I —" B

o

> [Information

Open the "Network view" page, and select the slave. Open the slave
device view and change the | address and Q address in the standard
telegram. (I address is the address used by the drive to transmit data to
the PLC, and Q address is the address used by the PLC to transmit data to
the drive.) The | address and Q address must be changed to 0 to 23,
corresponding to PZD1 to PZD12 respectively. The control command PZD1
is QWO0, and the target frequency reference PZD2 is QW2. After setting the |
address and Q address, set the command source and frequency source of

the drive to PROFIBUS-DP.

Project tree

Devices

@Tags | @ User constants

=)
BBk 1

Nome.

I

[T

- (1 PNtest
B Add new device
B Devices & networks
~ [ PLe_1 [cPu 3152 PIDF]
Y Device configuration
% online & diagnostics
3B ProgramBioce
» [3§ Technalogy objects
» [ Extemal source fles
~ @ PLCtags
% Showall tags
B Add new tog table
55 Defoult variable wable [0]

a
@ fequengy

cmd

1

<]

Address
QU0
*Qu2

Data type Retain | Acces. Vi
Int

=]

It

=

isibl... |Comment

S
™

B

g Variable tbie 1 (3]
» [ PLC date types

General

| <l Properties.

iy

info |2 Diagnostics |

» [33 Watch and force tables
» [ig Online backups

Do peaia

5} Program info

Tag

LEp Zalerms >

~ | Details view

Tag

a1

General

Name
- r

Open the PLC variable in the project tree on the left side of the page, and
add a new variable table, which appears below it. Then, add a control
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command to the variable table_1, which sets the target frequency.

Project Edit View Insert Online Options Tools

f i H soveproject & XM = H X e @ ) MG B QR coonline &F coofiiine Sp MMM % | []]

Window  Help

i

Devices.

v () Putest
W Add new device
o Devices & networks
~ [ PLC_1 [CPU 3152 PNIDF]
Y Device configuration
@ online & diagnostics
» G5! Program blocks
» L Technologyobjects
b [} External source files.
[ PLC tags
% Showalltags
W Add new tag table

PN test » PLC_1[CPU 315-2 PN/DP] » PLCtags » Variable table_1 [2] - EX
“@Tags |@ User constants

H
Retsin  Acces... Visibl.

=]
(]

Data type Address Comment
int *Qwo

*Qu2

S0

frequency. it

[<] [0 >

g Veriable wble_1 [2]
(g PLC data types
tch and force tables
» [ig online backups
» [l Device proxydats
§ Program info
CPL &olarms

% Defoultvarible teble [0]

[ Properties  |*i}Info ® [% Diagnostics |

|| General | Cross-references | Compile |

(0] 4]@][showall messages =

 hessage
I @  The PROFINETdevice name "md500pn’ was successfully assigned to MAC address "70-CA<D

Gowo |2 oste Time
52512022 6:31:31..A]

Once the PLC variable is set, compile it, load it to the device, and go

Options
g Bl AR F T El
i Name. Address Display format Menitor value Modify value 7 Comment. ~ | CPU operator panel
1 *emd® E] DEC+- &2 1 1 1
2 *Fequency’ DEC+- 500 @ PLC_1 [CPU 3152 PNIDP]
3 Error
RUN RUN
sToP sTor
FORCE MRES
Wode selector: RUN
<] [ >

Click the monitoring and force table in the project tree. Click "Add new
monitoring table", and the monitoring table_1 will appear below it. Add
several defined PLC variables in the monitoring table_1 and assign each
of them with a value. When "cmd" is set to 1, forward running applies.
When "frequency" is set to 500, the target frequency is 5 Hz. Then, click
"RUN" on the CPU operating panel on the right side of the page, right-click
the monitor page, click "Modify", and then click "Modify Now". At this time,
the HD9x drive runs at 5 Hz. Change "cmd" to 5, right-click "Modify", and
then click "Modify Now". At this time, the drive stops immediately.
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Options
¥ |9 AR TN =
i Address Display format  Monitorvalue | Modify velue 7 Comment | CPU operator panel
1 “emd” (5] =awo DECH- [= 1 _ 1&u
2 “frequency %Qu2 DECs/- 500 M 1 PLC_1 [CPU 315-2 PNIDP]
ERHE Erro
[ wedioo W Run AN
Modifyto sTOP STOP
FORCE MRES
Mode selector:  RUN
crrlsC
Del
e [
Cross references Fi
I — |
¥ Crosseference information. Shife=F11
o Expended Mode perties |%4info [ Diagnostics |
Erm— I e

13.4 Rectifying Device Fault
The MD500-PN1 card can be replaced directly when a slave node is faulty (only the
MD500-PN1 card is faulty) without performing device configuration again.
Prerequisites for directly replacing the MD500-PN1 card are as follows:

The new card and the old card to be replaced are both MD500-PN1 cards.
The new MD500-PNT1 card has not been assigned with a device name before.
The topology has been configured during PLC network configurations.

The "Support device replacement without exchangeable medium" option is selected
during PLC configuration.

To replace the MD500-PN1 card directly, you need to perform corresponding settings
during configuration. Settings in STEP7 Micro/WIN and TIA Portal are different.

Selecting the "Support device replacement without exchangeable medium" option
and setting the topology in TIA Portal
On the hardware configuration page of TIA Portal, select the PROFINET interface of the
master. Choose "Properties" > "General" > "Advanced options" > "Interface options", and
select "Support device replacement without exchangeable medium", as shown in the
following figure.

[ Properties |4 Info y” %) Diagnostics

J General 10 tags | System constants Texts |

General

cuen it Gl ¢

Advanced options

Ethernet addresses

Time synchronization

o d Interface options i
persiing mode i

o8 o nced optons £
“interface-optiths ("] call the user program if communication errors occur g

H

H

Media redundancy " <A Support device replacement without exchangeable medivFr

» Real time settings =
[] use IECV2.2 LLDP mode

» PortD2P1R]

» Port 2 P2 Rl Keep-Alive connection

monitoring 30 s

Diagnostics addresses Z

For the S7-1200 or S7-1500 PLC, a sub-option "Permit overwriting of device names of all
assigned 10 devices" is available. If this sub-option is selected, the second prerequisite
for direct replacement can be ignored.
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‘g Properties H’_iilnfo y\IL Diagnostics
J General H 10 tags H System constants ‘l Texts |
» General ~ e i
>
v PROFINETinterface [X1] LI S
General =
Ethernetaddresses [¥ Support device replacement without exchangeable medium

Time synchronization | T Fermit overwriting of device names ofall assigned I0 devices
Operating mode
g [[] use IEC V2.2 LLDF made

~ Advanced options p
Interface options
» Real time settings

» Port [X1P1]

monitoring [30 s]

Then, switch to the "Topology view", as shown in the following figure.

PN test » Devices & networks -
[« E Topology view l&ﬁh Network view | [If Device view

% Newwork| 1§ 2 M co | L3 Relmtions B S i @‘ C% ] Network overvi{ ¢ | |
¢/ Device

~ GSD device_1

PLC_1 i MD500PN u » MDS00PN
CPU 315-2 PNIDP MDS00PN & ‘ v S7300/ET200M

Not assigned L
~
<[ m [5][100% - ¢ — A [¢]w] E
[l Properties [T} Info ©)| % Diagnostics |

In the topology view, click and drag an interface to the interface of another device which
is directly connected with the first interface, and release the mouse button. Note that the
preceding connection must be consistent with the actual network connection of devices.
For example, if P1 of the PLC is connected to P2 of slave 1, and P1 of slave 1 is connected
to another slave, the connections must be consistent in the topology. An incorrect
topology will cause a function failure after replacement and even communication errors.
After the MD500-PN1 card is installed, P1 is on the left and P2 is on the right when you
face the RJ45 interface.

e (x5 MG 2 RS Goonline g¥ Gooffline | fe UM ME X [[]1"
‘5"" Topology view | g Network view

E EEEEEY =N
=]

PLC_1 MDS500PN

CPU 315-2 PNIDP MDS00PN % .‘
-

PLC_1

<[ v ] fooe I+ ¢ &
=" B [

Set the topology. Then, compile the configuration and load it to the PLC.
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Selecting the "Support device replacement without exchangeable medium" option
and setting the topology in STEP7 Micro/WIN

On the hardware configuration page, double-click "PN-10", as shown in the following
figure.

@M HW Config - [SIMATIC 300(1) (Configuration) - 1111
Ol Station Edit Insert PLC View Options Wind

D&s8 G ain &lin | 3|

CPV 315-2 PH/IP

Select the option marked below, and click "OK".

Properties - PN-I0 (R0/52.2) a.ﬂ
Media Redundancy ] Time—of-Day Synchronization ] Options ]
General l hddresses ] PROFINET I-Tlevice ] Synchronization ]
Short FH-I0
Device name:
[ Use different method to obtain devic
@ce replacement without exchangeable medium
Interfarce
Type: Ethernet
Device o
Address: 192.165.0.1
Hetworleed: Tes Properties. ..
Comment :
-

Cancel Help

-308-



Appendix D: PROFINET |0 Use Instructions

According to the actual network connection, double-click "Port 1" or "Port 2" of the PLC
and switch to "Topology". Then select the slave port connected to the PLC and click "OK".
("Any Partner" is selected by default, which must be changed to the port that is actually
connected.)

Properties - PN-IO - Port 1 (R0/S2/X2 P1 R) . i

General 1 Addresse] Options I

Port Interconnection

Local port: [SIMATIC 300 (1)\FF-I0 (CPU 315-2 FR/DF)\Fort 1 (R0/52/%2 F1 K)
Wediun: Local port:  [Copper Partner port! |- - -

Cable name: [copper =
Partners

Partner port:

SIMATIC 30001)% (1) MDSOOFESFort 1 (X1 F1 E)
SIMATIC 3000124 (1) MDSOOFK‘Fort 2 (X1 B2 R)

Cable Data

= <100 m
(@] R

L =

Click the corresponding port of the slave to set the topology with the same method. After
setting all connected ports, compile the configuration and load it to the PLC.

After completing the preceding configuration, perform the following operations when
any slave device needs to be replaced: (1) Disconnect the device from the network. (2)
Install a new device to which no device name is assigned before at the same position.
(For S7-1200 or S7-1500, if "Permit overwriting of device names of all assigned 10
devices" has been selected, a device that has been assigned with a name can be used.)
(3) Connect the new device to the network using the original wiring mode. (Note: The
network cable connection must be consistent with the original connection and the
connection in the topology.) (4) Power on the slave device. The PLC assigns a device
name to the newly connected device automatically.
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14 Appendix E: Instructions for Use of the General-

Purpose Encoder Expansion Card
(Applicable to all models)

Overview

The drive support multiple general-purpose encoder extension cards (PG card) as
options. The extension card is essential for closed-loop vector control. Select the
corresponding PG card based on the encoder output type. The models are as follows:

Option Description Remarks

The card supports differential input, collector input,
MD38PGMD and push-pullinput, as well as differential output | Terminal wiring
and collector output.

Appearance

Figure 14-1 MD38PGMD card appearance

A CAUTION

« Install/Remove the PG card after the AC drive is switched off completely.

« Connectthe PG card to the J21 on the main control board by using the 18-pin
FFC.
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Specifications of encoder extension cards and signal assignment of the terminal block
are as follows.

Table 14-1 Specifications and terminal signal assignment

Encoder power supply

5V/200 mA, 15V/100 mA

Max. input frequency

Differential: 500 kHz; collector: 100 kHz

Encoder interface type

Differential, collector, and push-pull

Frequency division range

0to 63

Frequency division interface

type

Differential and collector

Cable specifications

26AWG to 16AWG

Terminal clearance

3.5mm

Terminal screw

Slotted

Terminal type

Slanted terminal block

Pin definition of encoder signal input terminal CN2

Pin Number Terminal Name Description
1 A+ Encoder output signal A (positive)
2 A- Encoder output signal A (negative)
3 B+ Encoder output signal B (positive)
4 B- Encoder output signal B (negative)
5 Z+ Encoder output signal Z (positive)
6 Z- Encoder output signal Z (negative)
7 5V/15V 5V/15V encoder power supply
8 coM Encoder power ground
9 PE Shield connection terminal
Pin assignment of the J7 frequency-division output signal terminal
Pin Number Terminal Name Description
Differential frequency division output
1 OA+ . .
signal A (positive)
Differential frequency division output
2 OA- . .
signal A (negative)
Differential frequency division output
3 OB+ . -
signal B (positive)
o Differential frequency division output
4 B-
signal B (negative)
Differential frequency division output
5 0zZ+ . .
signal Z (positive)
Differential frequency division output
6 0z-
signal Z (negative)
Frequency-division output reference
7 GND
ground
8 OA Collector frequency division output signal A
9 OB Collector frequency division output signal B
10 0oz Collector frequency division output signal Z
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The DIP switch S1 has two main functions: setting a frequency-division coefficient and

selecting a filtering function. The code is T when the DIP switch is ON. Otherwise, the code

is 0. See the following table.

DIP Switch
Frequency- X S
A . L . . Pins for Filtering
Division Pins for Frequency-Division Coefficient Settings . . Filtering
- Function Selection
Coefficient Function
1 2 3 4 5 6 7 8
No output 0 0 0 0 0 0
Frequency- Non-adaptive
0 0 S
division 1 0 0 0 0 0 filtering
output 1
Frequency-
division 0 1 0 0 0 0
output 2 Adaptive
1 0 A
Frequency- filtering
division 1 1 0 0 0 0
output 3
. - - - - - - 0 1 Fixed interlock
Frequency- ] ] Automatic
division 1 1 1 1 1 1 interlock
output 63
e Non-adaptive filtering: The PG card filter coefficient is fixed and small. This mode is

suitable for applications with little to no interference or high-speed requirements.
Adaptive filtering: The filter coefficient of the PG card is automatically adjusted.
Therefore, the PG card features strong anti-interference abilities, especially when the
feedback speed of the encoder is lower than 100 kHz. This mode applies to scenarios
with strong interference. This is the default mode at delivery.

Fixed interlock: When the PG card is set to this mode, it has all functions when set to
adaptive filtering. In addition, in this mode, the PG card also features edge jitter
elimination of the encoder feedback signal. This mode applies to scenarios where
edge jitter exists in the encoder feedback signal.

Automatic interlock: When the PG card is set to this mode, it has all functions when set
to fixed interlock. In addition, the PG card can switch between the adaptive filtering
mode and the fixed interlock mode. This can meet requirements of zero-speed
running and non-zero-speed running, and prevent useful signals from being cleared
as edge jitter during zero speed running in the fixed interlock mode.
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Appendix F: Drive-Related Design Standards

The design and manufacturing of medium drives adopts the latest version of GB or GB/T

standards in China and international Electrotechnical Commission standards (IEC) and

international unit system (SI). As the minimum design technical indicators, some

technical parameters comply with GB or GB/T standards in China and international

Electrotechnical Commission standards (IEC).

Standards:
Standard No. Name
Adjustable speed electrical power drive
IEC 61800-3 i
systems: EMC
Adjustable speed electrical power drive
GB12668.3 systems - Part 3: EMC requirements and
specific test methods
Adjustable speed electrical power drive
IEC 61800-4

systems: General requirements

IEC 61800-5-1:+A1

Adjustable speed electrical power drive
systems: Safety requirement

GB/T 12668.501

Adjustable speed electrical power drive
systems: Safety requirement

Safety of machinery - Electrical equipment

IEC 60204-1 of machines General requirements
Safety of machinery - Electrical equipment

IEC 60204-11 of machines Requirements for HV
equipment
Recommended procedures and

IEEE 519 requirements for harmonic control of
power systems
Standards for quality of electric energy

GBT14549 supply and harmonics in public supply
network
Basic testing method for low-voltage

GB 10233 switch cabinet and control gear
assemblies

GB 1094.1 Power Transformers - Part 1: General

GB 1094.2 Rower Transformer - Part 2: Temperature
rise
Power Transformer - Part 3: Insulation

GB 1094.3 levels, dielectric tests and external
clearances in air

GB 1094.5 Pc?wer Transformgr —.Part 5: Ability to
withstand short circuit

GB 4208 Degree of protection of enclosure (IP code)
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Standard No.

Name

IEC 60721-3-1, class: 1K22

Classification of groups of environmental
parameters and their severities - Part 1:
storage

IEC 60721-3-2, class: 2K13, 2C2 (chemical
gases), and 256 (solid particles) *

Classification of groups of environmental
parameters and their severities - Part 2:
storage

IEC 60721-3-3, class: 3K22 and 357 (solid
particles).
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