TC760 Tower Crane Dedicated Frequency Converter User Manual

Foreword

Thank you for choosing the Sine Electric TC760 tower crane dedicated frequency
converter.
Release date: March 2025

Version: 1.0

The TC760 tower crane-specific frequency converter is a high-performance
frequency converter launched by ZhengXin Electric, designed specifically for lifting
applications. It can be used in closed-loop lifting applications such as tower crane
hoisting, as well as open-loop lifting applications such as construction hoists, and also
in applications such as tower crane slewing and luffing. The factory default values
for relevant parameters can be varied according to the selection of the F20.00 lifting

industry application macro.

The TC760 tower crane-specific frequency converter has the following features:

®  Starting with 18.5kW, a built-in DC reactor is incorporated to reduce input

current distortion, improve the power factor, and enhance product reliability.

®  Closed-loop vector control ensures stable operation with high torque at low
frequencies: OHz/150% rated torque output ensures smooth operation of the

lifting equipment during startup, lifting, and descent.

® Zero servo function: When the encoder is connected, even if the brake fails,
the frequency converter can drive the motor to control the full load to stay in the
air or to lower it at a controlled low speed, providing a second layer of safety

protection for the hoisting equipment.

® Overspeed protection: When connected to the encoder, it has overspeed
protection for stopping and overspeed protection during operation, which can
promptly detect abnormal speed and abnormal braking force during the lifting

process to prevent hook slippage accidents.
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Dedicated control logic for brakes: Controls the opening and closing of the
brakes of the lifting equipment in a reasonable timing sequence, ensuring the
safe operation of the system and extending the service life of the braking

system.

Wide voltage input range and automatic voltage regulation: ensures that the
output can still meet the torque output requirements of the lifting equipment

when the mains voltage drops;

Wide speed range: Meets the requirements of light-load high speed and
heavy-load low speed for lifting equipment, improving equipment working

efficiency.

Before using the TC760 tower crane dedicated frequency converter, please read

this guide carefully and keep it safe.

When connecting the frequency converter to the motor for the first time, please

correctly select the motor type (asynchronous or synchronous) and set the motor

nameplate parameters: rated power, rated voltage, rated current, rated frequency,

rated speed, motor connection method, and rated power factor, etc. If it is an FVC

drive control mode, a PG card is required, and the encoder parameters must be set

correctly.

As we are constantly striving to improve our products and product

information, we will not provide further notice of any changes to the information

we provide.

For the latest changes and more information, please visit www.sineedrive.com



http://www.sineedrive.com
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Safety Precautions

Safety Definitions: In this manual, safety precautions are divided into the

following two categories;

ADsmger: Failure to operate as required may result in serious injury or even death.

ANUﬁCC: Failure to operate as required may result in moderate or minor injury, or

equipment damage.

Users are advised to carefully read this chapter when installing, debugging, and repairing
this system, and to strictly follow the safety precautions outlined in this chapter. Our

company is not responsible for any injury or loss caused by improper operation.
Safety Precautions

Before installation:

ADsmger

1. Do not install if you find water damage, missing parts, or damaged parts when

you open the box!

2. Do not install ifthe label on the outer packaging does not match the actual

AN otice

1. Handle with care during transport, otherwise there is a risk of damaging the

product name!

equipment!
2. Do not use a damaged or missing part inverter, as it may cause injury!

3. Do not touch the components of the control system with your hands, otherwise

there is a risk of damage from static electricity!
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During installation:
Al)angtr

—_

.+ Please install it on a flame-retardant object such as metal, and keep it away from
flammable materials, otherwise it may cause a fire!
2. Do not loosen the bolts securing the equipment components, especially those

marked in red!

/I\N otice

Ju—

+ Do not allow wire ends or screws to fall into the frequency converter, otherwise it
will damage the frequency converter!
2. Please install the frequency converter in a place with minimal vibration and away
from direct sunlight.
3. When the frequency converter is placed in a relatively enclosed cabinet or space,

please pay attention to the installation gap to ensure heat dissipation.

When wiring:

ADanger

Ju—

+ The instructions in this manual must be followed and the work must be carried
out by a professional electrical engineer; otherwise, unexpected dangers may
occur!

2. A circuit breaker must be installed between the frequency converter and the

power supply (it is recommended to use a circuit breaker with a current rating of

at least twice the rated current), otherwise a fire may occur!

3. Before wiring, please ensure that the power supply is in a zero-energy state,
otherwise there is a risk of electric shock!

4. Never connect the input power supply to the inverter's output terminals (U, V,
W). Pay attention to the terminal markings and do not connect the wires
incorrectly! Otherwise, it will damage the inverter!

5. Please ground the inverter correctly according to the standard, otherwise there is

a risk of electric shock!

/'\N otice
4
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I

Ensure that the wiring meets EMC requirements and the safety standards ofthe

area. Please refer to the preferred recommendations for the wire gauge used.
Otherwise, an accident may occur!

Never connect the braking resistor directly to the DC bus or terminals. Doing so
could cause a fire!

Please use a screwdriver with the specified torque to tighten the terminals;
otherwise, there is a risk of fire.

Do not connect the phase-shifting capacitor and LC/RC noise filter to the output

circuit.

Do not connect electromagnetic switches or electromagnetic contactors to the
output circuit. Otherwise, the inverter's overcurrent protection circuit will trip,
potentially causing internal damage to the inverter.

Do not disassemble the internal connecting cables ofthe frequency converter,

otherwise it may cause damage to the internal components ofthe frequency

converter.

Before powering on:

ADsmger

1. Please confirm that the voltage level of the input power supply is consistent with

the rated voltage level of the frequency converter; check that the wiring positions
on the power input terminals (R, S, T) and output terminals (U, V, W) are correct;
and carefully check whether there is a short circuit in the external circuit
connected to the frequency converter, and whether the connected wires are

secure, otherwise the frequency converter may be damaged!

2. No part of the frequency converter needs to undergo a withstand voltage test; this

test has already been performed on the product at the factory. Otherwise, it may

cause an accident!

/I\N otice
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1.

2.

The inverter must be covered before powering it on; otherwise, it may cause

electric shock!
All wiring of external components must comply with the instructions in this

manual, and the wiring must be done correctly according to the circuit connection

methods provided in this manual. Otherwise, it may cause an accident!

After powering on:

ADanger

I

Do not touch the inverter and surrounding circuits with wet hands, otherwise
there is a risk of electric shock!

Ifthe indicator lights do not illuminate or the keyboard does not display anything
after powering on, please immediately disconnect the power switch. Do not touch
the inverter's R, S, T terminals or any terminals on the wiring terminals with your
hands or a screwdriver, as this may result in electric shock. After disconnecting
the power switch, please contact our customer service personnel immediately.
When powered on, the inverter automatically performs a safety check on the
external high-voltage circuit. At this time, never touch the inverter's U, V, W

terminals or the motor's terminals, otherwise there is a risk of electric shock!

/'\N otice

IN

2,

3.

If parameter identification is required, please be aware of the risk of injury from

the rotating motor, otherwise it may cause an accident!

Do not arbitrarily change the frequency converter manufacturer's parameters,

otherwise it may damage the equipment!

Do not disassemble any parts of the inverter while it is powered on.




TC760 Tower Crane Dedicated Frequency Converter User Manual

Running:

Aﬂanger

1.

2.

Do not touch the cooling fan, heat sink, or discharge resistor to test the
temperature, as this may cause burns!
Do not attempt to test signals while the equipment is in operation if you are not a

qualified technician, as this may cause personal injury or equipment damage!

/l\N otice

I

During the operation ofthe frequency converter, avoid letting anything fall into
the equipment, otherwise it will cause damage to the equipment!
Do not use contactors to control the start and stop ofthe frequency converter,

otherwise it will cause damage to the equipment!

During maintenance:

/{,\Danger

1.

2.

Do not perform maintenance or repairs on the equipment while it is powered on,
as this could result in electric shock!

Disconnect the main circuit power supply and confirm that the CHARGE
indicator light is off, or wait at least 10 minutes after power failure before
performing maintenance and repairs on the frequency converter. Otherwise,
residual charge on the capacitors may cause harm to people!

Do not attempt to repair or maintain the frequency converter without proper
training, as this could result in personal injury or equipment damage!

After replacing the frequency converter, the parameters must be set, and all

pluggable interfaces must be plugged in or unplugged when the power is off!
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Precautions

Motor insulation inspection

Before first use, before reusing the motor after a long period of inactivity, and during
regular inspections, an insulation check should be performed on the motor to prevent
damage to the frequency converter due to insulation failure in the motor windings. During
the insulation check, the motor wiring must be disconnected from the frequency converter.
It is recommended to use a 500V voltage-type megohmmeter, and the measured insulation

resistance should be no less than SMQ.

Motor thermal protection

If the rated capacity of the selected motor and the inverter are not compatible, especially if
the rated power of the inverter is greater than the rated power of the motor, it is necessary to
adjust the relevant parameters of motor protection in the inverter or install a thermal relay

in front of the motor to protect the motor.

Operating above power frequency

This frequency converter can provide an output frequency of 0.00Hz to 600.00Hz. If the
customer needs to operate the motor at a frequency higher than its rated frequency, please

consider the load-bearing capacity of the mechanical components.

Regarding motor heating and noise

Because the inverter output voltage is a PWM wave, which contains certain harmonics, the
motor's temperature rise, noise, and vibration will be slightly higher compared to operation

at the mains frequency.

Case where there is a varistor or a capacitor for improving power factor on the

output side.

The inverter output is a PWM wave. If power factor correction capacitors or surge
protectors are installed on the output side, it can easily cause instantaneous overcurrent in

the inverter or even damage the inverter. Please do not use it.
8
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Use beyond the rated voltage value

It is not advisable to use the dedicated closed-loop vector frequency converter for cranes
outside the allowable operating voltage range specified in the manual, as this may easily
damage the internal components of the frequency converter. If necessary, please use the

appropriate step-up or step-down device for voltage transformation.

Lightning impulse protection

This series of frequency converters is equipped with a lightning overcurrent protection
device, which has a certain self-protection capability against induced lightning. For areas
where lightning strikes are frequent, customers should also install additional protection at

the front end ofthe frequency converter.
Altitude and Deduction of Credit
In areas with an altitude exceeding 1000m, the thin air causes the inverter's heat dissipation

and safety insulation to deteriorate, making it necessary to derate it. Please consult our

company for technical advice in this case.

When scrapping a frequency converter, pay attention to

Electrolytic capacitors in the main circuit and on the printed circuit board may explode
when burned. Burning plastic parts will produce toxic gases. Please dispose of them as

industrial waste.
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Part1 overview

1.1 TC760 frequency converter model and specifications
Rated power supply voltage: Three-phase AC 340V ~460V

Applicable motors: Three-phase AC asynchronous motors and permanent magnet

synchronous motors

Rated power N Applicable motor Rated output
supply voltage power(kW) current(A)
TC760-0R7-3B 0.75 2.5
TC760-1R5-3B 1.5 4.2
TC760-2R2-3B 2.2 5.6
TC760-4R0-3B 4.0 9.4
TC760-5R5-3B 5.5 13
TC760-7R5-3B 7.5 17
TC760-011-3B 11 25
TC760-015-3B 15 32
TC760-018-3B 18.5 38
TC760-022-3B 22 45
Three-phase
exchange TC760-030-3B 30 60
PSP TC760-037-3B 37 75
TC760-045-3B 45 90
TC760-055-3B 55 110
TC760-075-3B 75 150
TC760-090-3 90 176
TC760-110-3 110 210
TC760-132-3 132 253
TC760-160-3 160 304
TC760-200-3 200 380
TC760-220-3 220 426
TC760-250-3 250 465

10
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TC760-280-3 280 520
TC760-315-3 315 585
TC760-355-3 355 650
TC760-400-3 400 725

% : Heavy-duty models with power ratings of 0.75~75kW include a built-in braking unit;
models with power ratings of 90kW and above require an external braking unit.

% Selection Principles (for reference only, actual calculations shall prevail):

1 Lifting applications: Heavy-duty type, i.e., the inverter power is increased by 1 to

2 levels compared to the motor power (closed loop).

1 Rotary applications: Heavy-duty type, i.e., the inverter power is increased by 1 to

2 levels compared to the motor power (open loop).

1 Lever-changing applications for trolleys: heavy-duty type, i.c., inverter and

motor power matching (open loop).

The technical specifications for crane-specific frequency converters are shown in
Table 1-1.

Table 1-1 Technical Specifications for Crane-Specific Frequency Converters

project specification

Power Rated power |Three-phase 340V-10%~460V+10%
supply suppl voltage |50-60Hz +5%, voltage imbalance rate <3%

Maximum The maximum output voltage is the same as the input

outpu voltage power supply voltage.

Output current | 10(0% rated current continuous output

rating

Output
Maximum 150% ofrated current for 60 seconds

overload

current

. V/F control (VVF);
Driving method

Sensorless vector control (SVC);

11
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Basic
control

function

Sensor-based vector control (FVC)

Input method  |Frequency (speed) input, torque input
Start-stop Keyboard, control terminals (two-wire control,
contro method |three-wire  control) communication

Frequency

contro range

0.00~600.00Hz/0.0~3000.0HZ

Input frequenc

resolution

Digital input: 0.01Hz; Analog input: 0. 1% of maximum

frequency.

Speed range

1:50 (VVF), 1:200 (SVC), 1:1000 (FVC)

Speed contro

accuracy

+0.5%(VVF) . £0.2%(SVC) . +0.02%(FVC)

Acceleration

an deceleration

0.01 seconds to 600.00 seconds /
0.1 seconds to 6000.0 seconds /

time 1 second to 60000 seconds
Voltage/frequency|Rated output voltage adjustable from 20% to 100%,
characteristics [base frequency adjustable from 1Hz to 600Hz/3000Hz.

Torque boost

Fixed torque boost curve or arbitrary V/F curve

selectable

Starting torque

150%/3Hz (VVF) . 150%/0.25Hz (SVC) .
180%/0Hz (FVC)

Torque control

accuracy

+5% of rated torque (SVC), £3% ofrated torque (FVC)

Output voltag

self-adjustment

The output voltage remains essentially constant

regardless of changes in inpu voltage.

Automatic

curren limiting

Automatically limits output current to avoid frequent

overcurrent tripping.

DC braking

Braking frequency: 0.01 to maximum frequency; braking

time: 0 to 30 seconds.

12
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Braking current: 0% ~150% ofrated current

Signal input

source

Communication, multi-speed, analog signals, high-speed

pulses, etc.

Enter
Output
Function

Reference

powe supply

10.5V+0.5V/20mA

Terminal control

power supply

24V/200mA

Digital input

terminal

9 (standard configuration X1 ~X7, X11, X12) + 3

(expansion card X8 ~X10) digital multi-function inputs:
X7 can be selected as a high-speed pulse input terminal

(F02.06=35/38/40);
X1~X6, X8 ~X10, and X11, X12, a total of 11
channels, can only be used as ordinary digital input

terminals.

Analog input

terminals

3 (standard configuration AI1~AI3) + 1 (expansion
card Al4) analog inputs; 1-channel All: Supports 0
~ 10V or -10 ~ 10V, selectable via function code
F02.62;

2-channel AI2/AI3: Supports 0-10V, 0-20mA, or 4-
20mA, via function code F02.63/F02.64 is optional;
1-channel Al4: Supports 0-10V or -10-10V, selectable
via function code F02.65

Digital output

terminals

2 (standard Y1/Y2) open collector multi-function outputs
+2-channel (R1:EA/EB/EC and R2:RA/RB/RC) relay
multi-function output+2 (expansion card) multi-function
relay output (R3:RA3/CA3 and R4:RA4/CA4) collector
output maximum output current S0mA;

Relay contact capacity 250VAC/3A or 30VDC/1A,
EA-EC and RA-RC normally open, EB-EC and RB
-RC normally closed; RA3-CA3, RA4-CA4

13
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normally open.

Analog output

terminals

Two-channel (M1/M2) multi-function analog
output terminals,

20mA, or 4-20mA.
Selectable via function codes F03.34 and F03.35

capable o outputting 0-10V, 0-

The LCD digital display shows relevant

Operaion | LCD display
information about the frequency converter.
panel
P It can upload and download inverter parameter
arameter copy
settings information, enabling rapid parameter copying.
. Short circuit, overcurrent, overvoltage,
Protection
Protect functi undervoltage, phase loss, overload overheating,
nction

overspeed, load shedding, and external faults, etc.

use

condition

Installation site

Indoors, at an altitude below 1,000 meters, free from

dust, corrosive gases, and direct sunlight.

Applicable -10°C ~ +50°C (dilution recommended above
i remmE 40°C), 20% ~ 90%RH (non-condensing)

vibration Less than 0.5¢g

Storage -40°C~+70°C

environment

Installation Wall-mounted, floor-standing control cabinet, through-
method wall type

Protection level

IP20/1P21 (with plastic baftle)

Cooling method

Forced air cooling

14
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1.2 Detailed Explanation of Inverter Operating Status

1.2.1 Inverter operating status

The operating states of a frequency converter are divided into: parameter setting

state, normal operation state, jogging operation state, self-learning operation state,

stop state, jogging stop state, and fault state.

Parameter setting status: After the inverter is powered on and initialized, it
is in standby preparation status with no faults and no start command. At this

time, the inverter has no output.

Normal operating condition: After receiving a valid start command (keyboard,
control terminal, communication), the frequency converter outputs according to

the set input requirements to drive the motor to rotate.

Jog mode: The jog mode is entered by the keyboard, external
terminals or communication control, and the motor is driven to rotate at the jog

input speed.

Self-learning operation mode: Enter self-learning operation mode via keyboard,

and detect relevant parameters of the motor while stationary or rotating.

Parking status: After the run command becomes invalid, the output

frequency decreases to zero according to the set deceleration time.

Inching stop state: After the inching run command becomes invalid, the

output frequency decreases to zero over the inching deceleration time.

Fault status: The status ofthe frequency converter when various faults occur.

1.2.2 Inverter operating modes

The operating mode of a frequency converter refers to whether the frequency

converter uses open-loop or closed-loop control to drive the motor to rotate at the required

speed and torque. Operating modes include:

General-purpose open-loop space vector control—V/F control: suitable

for applications where speed changes are not rapid, speed stability

15
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accuracy requirements are not high, or multiple motor drives are required,

meeting the needs of most AC motor drive applications.

®  Sensorless Vector Control (SVC): Advanced speed estimation algorithm, no

encoder required, vector control, and high control accuracy.

®  Speed sensor vector control — FVC control: speed and current are controlled in
real time in a closed loop throughout the entire process, with high speed stability

and fast dynamic response. An encoder must be added when using this mode.

1.2.3 Inverter feed method

The input method of a frequency converter refers to the physical quantity that is
controlled when the frequency converter drives the motor.
®  The speed of the electric motor is taken as the controlled target, which is the

speed setting method,

® The current of the motor is the controlled target, which is the torque

command method.

The input can be set digitally or in multiple speed settings. The jog speed input mode
is preferred over other input modes; that is, when the jog button on the
keyboard is pressed or the control terminals FJOG and RJOG are enabled, the inverter
automatically switches to jog speed input regardless of the current input mode. Figures 11

and 12 detail the various input methods ofthe crane-specific inverter:

Multi-speed 1-15 0001
(F08.00-F08.14)

1111

Given frequency

0001

0: Digital frequency given
(F00.07) 1111

Figure 1-1 Schematic diagram of speed input method

16
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0O: Digital torque given
(F13.02)

Given Torque

Figure 1-2 Schematic diagram of torque input method

1.2.4 Inverter operation mode

The operating mode of a frequency converter refers to the action conditions that
enable the frequency converter to enter the operating state. These modes include: keypad
operation mode, terminal operation mode, and communication operation mode. Terminal
operation mode is further divided into two-wire control (RUN, F/R) and three-wire control
(RUN, F/R, Xi (i=1~7, 11, 12)). (The definition of Xi needs to be modified to three-wire
operation and stop control.) The control logic for these operating modes is shown in Figure

1-3.

0 0 Reverse o | o Stop
0 1 Forward 0 1 Forward
1 0 Stop 1 0 Reverse
1 1 Stop 1 1 Stop

0:closed 1: disconneted 0: closed 1: disconneted

(a) Two-line running mode 0 (F00.03=0) (b) Two-line running mode 1 (F00.03=1)

RUN Run button
RUN Forward Xi Stop button
. button
Reverse R
TR button
Xi Stop button 1 Forward
0 Reverse
0: closed 1: discometed
(c) Three-line running mode 0 (F00.03=2) (d) Three-line running mode 1 (F00.03=3)

Figure 1-3 Terminal Operation Mode Control Logic Diagram

17
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Part 2

2.1 Product Confirmation

Install

A Danger

® Do not install damaged frequency converters or frequency converters missing
parts.
Risk of injury
When you receive the product, please check it according to Table 2-1.
Table 2-1 Confirmed Items
Confirm Project Confirmation method
) Please check the nameplate on the
Does it match the ordered goods? )
side of the frequency converter.
Check the overall appearance and

Are there any damaged areas?

inspect for any damage during transport.

Check if screws or other fasteners

are loose.

Ifnecessary, check with a screwdriver.

If you encounter any problems, please contact our marketing department.

®  Nameplate

MODEL: TC760-4R0-3B

INPUT:

U1: 3PH 340460V 50/60Hz I: 11.4A

OUTPUT:
U2:3PH 01
12: 9.4A

LTI e

01182559122112230101
SINEE SHENZHEN §

®  Inverter Model Description

0-600Hz

4kW

LI
101

NE ELECTRIC CO. ,
El

LTD
MAD

N CHINA

TC760 - 4R0 - 3 B

-

Adaptable load power:
4R0: 4.0kW
030: 30kW

TC760:High-performance series

B: Built-in braking unit

Voltage level:

2: Three-phase 220V
3: Three-phase 380V
6: Three-phase 690V
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2.2 External dimensions and installation dimensions
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(b) Appearance of 30kW ~75kW frequency converter
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—
a

Figure 2-1 Outline dimensions of the TC760 series keypad and frequency converter
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Table 2-1 External Dimensions and Installation Dimensions of TC760 Series Frequency

Inverters
Model IN | W1 H H1 H2 | D | D1 D2 d |shape
TC760-0R7-3B
TC760-1R5-3B
95 82 230 | 222 | 218 |171| 132 96 4.5
TC760-2R2-3B
TC760-4R0-3B
TC760-5R5-3B
110 95 275 | 267 | 260 | 187 | 146 | 105 | 5.5
TC760-7R5-3B
TC760-011-3B (a)
140 | 124 | 297 | 289 | 280 [207| 163 120 | 5.5
TC760-015-3B
TC760-018-3B
190 | 171 | 350 | 340 | 330 [220]| 173 128 7
TC760-022-3B
TC760-030-3B
254 | 200 | 484 | 465 | 440 |221|180.5| 158 | 9.5
TC760-037-3B
TC760-045-3B
304 | 240 | 548 | 524 | 480 |266| 225 193 9.5
TC760-055-3B
TC760-075-3B | 324 | 230 | 635 | 613 | 570 [264| 223 190 | 11.5
TC760-090-3
339 | 270 | 621 | 600 | 578 |296| 243 | 243 | 11.5
TC760-110-3
TC760-132-3
422 | 320 | 786 | 758 | 709 |335| 270 | 256 | 11.5
TC760-160-3
TC760-200-3
441 | 320 | 1025 | 989 | 942 |358 / 285 | 11.5
TC760-220-3
(b)
TC760-250-3
560 | 450 | 1204 | 1171 | 1100 | 404 | / 333 13
TC760-280-3
TC760-315-3
TC760-355-3 660 | 443 | 1597 | 1567 | 1504 | 434 |375.5|323.5| 13
TC760-400-3

20




TC760 Tower Crane Dedicated Frequency Converter User Manual

2.3 Installation site requirements and management

& Notice

1. When moving the machine, please support it from the bottom.

Holding only the panel poses a risk of the main body falling and injuring your feet.
2. Please install it on a non-flammable material such as metal.

Installing it on flammable materials poses a fire hazard.

3. When two or more frequency converters are installed in the same control
cabinet, please install cooling fans and keep the air temperature at the air inlet

below 40°C.

Overheating can cause fires and other accidents.

2.3.1 Installation site
The installation site should meet the following conditions:
1. The room is well ventilated.
2. Ambient temperature: -10°C to 50°C.

3. Avoid high temperature and humidity, humidity less than 90%RH, and no rain
or other liquid dripping.

4. Please install on flame-retardant objects such as metal, and never install on

flammable objects such as wood.
5. Avoid direct sunlight.
6. It contains no flammable or corrosive gases or liquids.
7+  Free from dust, oily dust, floating fibers, and metal particles.
8. The installation base is sturdy and vibration-free.

9. No electromagnetic interference, keep away from interference sources.

21
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2.3.2 Ambient temperature

To improve the reliability of the frequency converter, please install it in a
well-ventilated place. When using it in a closed enclosure, a cooling fan or air conditioner

should be installed to keep the ambient temperature below 50°C.

2.3.3 Preventive measures

During installation, please take protective measures for the frequency converter to
prevent metal fragments or dust generated during drilling from falling into the converter.

After installation, please remove the protective materials.

2.4 Installation direction and space

All TC760 series frequency inverters are equipped with cooling fans for forced air

cooling. To ensure

good cooling circulation, the frequency inverter must be installed vertically, and

sufficient space must be

maintained between it and adjacent objects or partitions (walls) both above and below

and to the sides. Please refer to Figure 2-2.

>120mm Convection opening
e

>120mm

Figure 2-2 Inverter Installation Direction and Space
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2.5 Panel removal and installation

For the TC760 series, the front cover needs to be removed to wire the main circuit,
control circuit, and expansion card. After completing the wiring, please reinstall the
wiring tray and front cover in the reverse order of disassembly shown in the diagram.

(1) TC760 series 0.75~22kW panel disassembly

/ (3 When an expansion card is used.
@ &5 Thea. toolite remoye ) the top cover can be removed after
" (2) Press the side clips inwards. the screws fixing the top cover are
the screws fixing the and pull the bottom cover aslant removed and the keyboard is
bottom cover outward unplugged from the network access

port

Figure 2-3 Schematic diagram of panel disassembly for 0.75 ~22kW

(2) Removal of the TC760 series 30-400kW faceplate

===

\-\A
-~ . : SRotate the cover. The ¢
() Use tools to remove the screws on @ Open the cover by tuming the BRotatte the cover. The cover

should eventually rotate to about

the upper and lower sides of the panel right side of the cover 110°

Figure 2-4 Schematic diagram of panel disassembly for 30-400kW powertrain
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2.6 Through-wall installation

The TC760 series 4-160kW supports through-wall installation, which allows

70% of the total heat generated to be discharged outside the unit (cabinet), reducing

heat generation. Furthermore, through-wall installation prevents foreign objects such as

wood chips, paper scraps, dust, and metal dust from entering the inverter, improving its

reliability.

The wall-mounted bracket is an optional accessory; please contact us to purchase it

according to your needs.

External heat

Internal  heat dielal
RN issipation
dissipation T
T { Fan
Independent
/ﬁairduct
Intemnal air supply External air supply

Figure 2-5 Through-wall installation method

Table 2-2 Quantity and Hole Size of Through-Wall Mounting Screws for TC760 Series 4~

160kW
) Through-wall ) ) )
Bracket mounting . Opening dimensions
Inverter Model mounting ]
Screws (length x width)
SCrews
TC760-0R7~4R0-3B 2xM4 6xM6 235mmx100mm
TC760-5R5~7R5-3B 2xM4 6xM6 280mmx115mm
TC760-011~015-3B 2xM4 6xM6 300mmx145mm
TC760-018~022-3B 4xM4 6xM6 355mmx>195mm
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TC760-030~037-3B 14xM5 6xM8 500mmx*265mm
TC760-045~055-3B 14xM5 6xM8 550mmx*320mm
TC760-075-3/3B 14xM5 6xM10 645mmx340mm
TC760-090~110-3 14xM5 6xM10 630mmx*350mm
TC760-132~160-3 13xM6 6xM10 715mmx*440mm

|

L1 ]
S

Through-wall
installation bracket

\ =]
a Y
i Through-wall gk (Y L
& installation [T
bt

QJ, .
© s s 3
g '8
e __ Bracket
i screws

Figure 2-6 Schematic diagram of wall-mounted Figure 2-7 Schematic diagram of wall-

power supply with a power output of mounted installation for 30~ 110kW

0.75~22kW power supplies

Through-wall installation
y  bracket

-3 3
penc Bracket installation
screws

Qi"[‘hmugh -wall installation

sCTews

&

Figure 2-8 Schematic diagram of 132~ 160kW through-wall installation
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Part3 wiring

3.1 Peripheral device connection

The standard connection diagram between the crane-specific frequency converter
and peripheral equipment is shown in Figure 31.

Power Supply

Circuit breaker /
leakage switch

Contactor

AC input reactor /@
4

Braking unit

Input side noise filter

Braking resistor

— /L.a*
N

EM760 Series inverter

—_—A *\* Braking resistor

Output side noise filter

Grounding
AC output reactor

Three-phase
motor

e-»-0-

Figure 3-1 Connection diagram of frequency converter and peripheral equipment
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3.2 Main circuit terminal wiring

3.2.1 Main circuit terminal composition
The main circuit terminals of the crane-specific frequency converter consist of the

following parts:

®  Three-phase AC power input terminals: R, S, T

®  Ground - terminal block:

® 1 DC bus terminals:

® , Energy-consuming braking resistor connection terminals: PB, 1
Motor terminals: U, V, W

The main circuit terminals are arranged as shown in Figure 3-2.

E oflfeTmoeTieT o ool oTlo
1] A
— ojllo]llollollolliel ool o
@@ | [elElelE el
T or[s|T(p8+]-|u]v|we
E/ POWER BRKTBUS MOTOR

(a) 0.75-22kW main circuit terminal (b) 30-75kW main circuit terminal (PB terminal

is not available in this series)
{
L
@l

® &7 | T @él"’@é _@'

| e S TN

11&“1 1 s I s Y s s

T + - u v W (B 1T S 1T T [ 1T =

ol lioiell el ol e : O ey vw may
Rls|T|l+]=|lUu||lv]||w

(ol (o] o
POWER (
< - TV
U Y W
e ——

]
%
\

@]

®_q
o

(© Elll ©

]
g

(c) 90-110kW main circuit terminals  (d) 132-220kW main circuit terminals
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of;
| 1

R

POWER

[

=]

[ [
@

MOTOR J
e

(e) 250-400kW main power terminals

Figure 3-2 Schematic diagram of main circuit terminal arrangement

As shown in Figure 3-3, if the cable is too thick during the wiring operation of

the 0.75 ~22kWfrequency converter, the cable guide rail can be removed.

s | i i
1 N 1= | = i - B
LY === o 1] 4 fil T L
.'r:]'.'--w"t.! - | L
L L

Detachable parts

Figure 3-3 Cable guide plate
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3.2.2 Main circuit terminal function

The functions of the inverter's main circuit terminals are shown in Table 3-1. Please

connect the wires correctly according to the corresponding functions.

Table 3-1 Functions of Main Circuit Terminals

Terminal . .
Function Description

markings

R.S. T AC power input terminal, connect to three-phase AC power supply

The inverter's AC output terminals are connected to a three-phase AC

U. V. W
motor.
PO These are the positive and negative terminals of the internal DC bus,
- connected to the external braking unit.
PB The braking resistor is connected to the terminal block; one end

of the braking resistor is connected to the other end to PB.

Grounding terminal, connected to earth

a) Internal main circuit

@ PB @ PB
[ v \ e
I I
! ol I ! Al I TR
| \ | [
| X ‘ ! A
LT =N =
R$— - K3ty R d Ki—tu
1 15 1 1 13 .
S» "/V\ L “\' S? N\ L -V
T et - ) K3l —aWTe 4 b £ - W
" ‘ K = " " K W
I ) "
|
| ‘ ‘
. o I . —

| PSU Fi Ctl Loop |; PSU ' Ctl Loop
" [ @ ‘ Cool fan : " L@“ Cool fan

a) TC760-0R7-3B~TC760-7R5-3B b) TC760-011-3B~TC760-018-3B
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@ P8 ®

=== ——————— Ab—T —————— - prm - jl

I

| o™ :
14 |

o |

: Y | i
R$— ES j_a—‘v R B 3:& {u
Se t —t

| I
n_.A = p Zl—awWT - s—olw

\ ]

| — |

| |

| |
G — ]

| FAN PSU | psU H ngp

R
FAN PSU |PSUH cu
Loo
|
Cool fan \—@-E Cool fan |
|

¢) TC760-022-3B~TC760-075-3B d)TC760-090-3~TC760-200-3
S

-

1
1
o LR B :
1
|
|
RE— - 3—tv
Se _A|v
T w & W
ae l

LD
i L

Cool fan

e

e) TC760-220-3 ~TC760-400-3

Figure 3-2 Internal main circuit of frequency converter
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3.2.3 Standard wiring diagram of main circuit

The standard wiring diagram of the main circuit of the TC760 series frequency

converter is shown in the figure.

TC760-0R7-3B~TC760-075-3B TC760-090-3 ~TC760-400-3

Braking resistor Braking resistor (optional)
tional l ‘
= N i ~ ™1 Braking unit (optional)
TR 8] =
: (e @ e o
| |

R Ue R U

S . % : .

i We T w
| |
| 1 | 1
| [t | If =
| | | |
| R S 4 | J

Figure 3-4 Standard wiring diagram for main circuit

3.2.4 Main circuit input side wiring

3.2.4.1 Install circuit breakers

Be sure to install an air circuit breaker (MCCB) between the power supply and the

input terminals to match the frequency converter.

Please select the MCCB capacity to be 1.5 to 2 times the rated current of the

frequency converter.

The timing characteristics of the MCCB must meet the timing
characteristics of the inverter's overheat protection (150% of rated current/1
minute).

When the MCCB is shared with multiple frequency converters or other equipment,
please connect the frequency converter fault output relay contact in series with the
power contactor coil as shown in Figure 33. The fault signal can disconnect the

power supply.
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MCCB
MA,
’-‘\‘- 5 b N
A
oy,
) %C gp Faultrelay
OFF ON contact
Lu s S e S EC

Figure 3-3 Connection to input circuit breaker
3.2.4.2 Install residual current circuit breaker

Since the output of the frequency converter is a high-frequency PWM signal, it will
generate high-frequency leakage current. Please select a frequency converter-specific
leakage circuit breaker with a current sensitivity of 30mA or higher. If using a regular
leakage circuit breaker, please select one with a current sensitivity of 200mA or higher and

an operating time of 0.1 seconds or higher.

3.2.4.3 Install electromagnetic contactor

Connect an electromagnetic contactor that matches the power of the frequency
converter as shown in Figure 3-4.

® Do not use the incoming-side -electromagnetic contactor to control the

operation and shutdown of'the frequency converter. Frequent use of this method is

a major cause of frequency converter damage. The frequency of operation of the

incoming-side electromagnetic contactor should not exceed once every 30
minutes.

®  After the power is restored, the frequency converter will not be able to run

automatically.
3.2.4.4 Connect to terminal block

The phase sequence of'the input power supply is independent ofthe phase sequence R,

S, T ofthe terminal block and can be connected arbitrarily.
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3.2.4.5 Install AC reactor

Connecting a large-capacity (600KVA or above) power transformer, or when the input
power supply is connected to a capacitive load, will generate a large inrush current, which
can damage the rectifier section ofthe frequency converter. In such cases, please connect a
three-phase AC reactor (optional) to the input side of the frequency converter. This will not

only suppress peak current and voltage, but also improve the power factor ofthe system.

3.2.4.6 Install surge suppressor

When there are inductive loads (electromagnetic contactors, solenoid valves, solenoid
coils, electromagnetic circuit breakers, etc.) connected near the frequency converter, be sure

to install a surge suppressor.

3.2.4.7 Install power-side noise filter

It can suppress noise that enters the inverter from the power line, and it can also
suppress the impact of noise generated by the inverter on the power grid.
® Inverters require dedicated noise filters; ordinary noise filters are not effective

and are therefore generally not used.

° The correct and incorrect installation methods of the noise filter are shown in
Figures 34 and 35.

g
MCCB
oA
o Dedicated
; ¢ o—"MA— oise filter Inverter
S V.V
EMC
*—0C o
Other
control
o © devices

Figure 3-4 Correct installation of the noise filter
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MCCB X

VWA

Ordinary
Y 5 oYW\ noise filter Inverter
oA
e Other
control
S ¢ devices
(a)
MCCB X
s—o—/VWA
N oA Inverter
5 o/ VWA V—
~— | '
Ordinary Other
noise filter control
b0 —] -
devices
(b)

Figure 3-5 Incorrect installation ofthe noise filter

3.2.5 Main circuit output side wiring
3.2.5.1 Wiring between frequency converter and motor

The inverter's output terminals U, V, and W are connected to the motor's input

terminals U, V, and W.

During operation, please confirm that the motor rotates forward when the forward
rotation command is given. If the motor rotates in reverse, please swap any two of the
output terminals U, V, and W ofthe inverter.

3.2.5.2 Never connect the power cord to the output terminal.

Never connect the power cord to the output terminals. Applying voltage to the output

terminals will damage the internal components of the inverter.
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3.2.5.3 Short-circuiting or grounding the output terminals is strictly prohibited.

Never touch the output terminals directly or short-circuit the output wires to the
inverter housing, as this may result in electric shock and short circuit. Also, never
short-circuit the output wires.
3.2.5.4 The use of phase-shift capacitors is strictly prohibited.

Do not connect phase-shift lead electrolytic capacitors or LC/RC filters to the output
circuit, otherwise the inverter will be damaged.

The use of electromagnetic switches is strictly prohibited.

Do not connect electromagnetic switches or electromagnetic contactors to the output
circuit. Otherwise, the operation of these devices will trigger overcurrent and overvoltage
protection, and in severe cases, may even damage the internal components ofthe frequency
converter.

When using electromagnetic contactors to switch power frequencies, etc., it is
essential to ensure that the frequency converter and motor have stopped before switching.

3.2.5.5 Install output-side noise filter

Connecting a noise filter to the output side of the frequency converter can reduce
induced interference and radio interference.
®  Inductive interference: Electromagnetic induction causes noise on the signal line,

which can lead to malfunctions in control equipment.

®  Radio interference: The high-frequency electromagnetic waves emitted by the
frequency converter itself and the cables can interfere with nearby wireless
equipment, causing it to emit noise during signal reception.

® Anoise filter is installed on the output side as shown in Figure 36.
MCCR

I o T .V -

Noise filter

TransmissionQ Q
interference
Signal lines Radio device

Control
device

Figure 3-6 Noise filter installed on the output side
35

., oW Inverter

A
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3.2.5.6 Inductive interference countermeasures

-In addition to installing noise filters as described above, other methods to suppress
induced interference on the output side include routing all output cables into a grounded
metal conduit. Maintaining a distance of more than 30cm between the output cables and

signal lines significantly reduces the impact of induced interference, as shown in Figure 37.
MCCB Metal tube

o A e Ja
To—W\__| Inverter { }

— | S

More than
30cm

Signal lines
Control device

Figure 3-7 Countermeasures against Inductive Interference
3.2.5.7 Radio frequency interference countermeasures

-The input and output connections, as well as the inverter itself, can all generate
radio frequency interference. Installing noise filters on both the input and output sides and
shielding the inverter body with an iron box can reduce radio frequency interference, as
shown in Figure 38.

Tron box
MCCB metal tube

A Noise Noise H e N
: ‘ i N}
filter VED filter [T\

Figure 3-8 Radio Frequency Interference Countermeasures

3.2.5.8 Wiring distance between the frequency converter and the motor

The longer the wiring distance between the frequency converter and the motor, and the

higher the carrier frequency, the greater the high-order harmonic leakage current on the
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cable. This will adversely affect the frequency converter and nearby equipment. Please refer
to Table 3-2 to adjust the carrier frequency to reduce high-frequency leakage current.
®  When the motor wiring exceeds 50m, please connect three dedicated AC reactors

of equal capacity to the U, V, and W output terminals ofthe inverter.

Table 3-2 Wiring Distance Between Inverter and Motor and Carrier Frequency

Wiring distance between the
Below 50m Below 100m Over 100m

frequency converter and the motor

carrier frequency 10kHz or less Below 8kHz Below 5kHz
F00.23 Function Code 10.0 8.0 5.0

3.2.6 grounding wire
° The grounding terminal must be grounded.
®  Special case ofthe third type of grounding (grounding resistance below 10Q)
®  Grounding wires should never be shared with welding machines or power

equipment.

®  Please use the specifications for the grounding wire as required by the
electrical equipment technical standards, and keep it as short as possible from the
grounding point.

®  When using two or more frequency converters simultaneously, do not create

a loop in the grounding wires. Figure 39 shows the correct and incorrect grounding

methods.
Inverter Inverter Inverter Inverter Inverter Inverter
C | \_/M
=

Figure 3-9 Grounding wire connection method
3.2.7 Wiring for braking resistor and braking unit

For details on the selection and wiring methods of braking resistors and braking units,

please refer to Chapter 11.
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3.3 Control circuit terminal wiring

3.3.1 Control circuit terminal composition

The control circuit terminals are located at the lower front of the terminal

block printed circuit board and consist ofthe following parts:

Analog input terminals: All, AI2, AI3.

Switch input terminals: X1, X2, X3, X4, X5, X6, X7, X11, X12.
Switch output terminals: Y1, Y2.

Relay output terminals: R1: EA-EB-EC, R2: RA-RB-RC.

Analog output terminals: M1, M2.

Auxiliary power supply terminals: PLC, +24V, COM, +10V, GND.
RS485 communication terminals: A+, A-.

Grounding terminal: PE.

The control circuit terminals are arranged as shown in Figure 3-10.

I.

L]

L]

E 18 o

: - (s

i 17 ‘o

EE*B L BN BE BN BN BN BE BN BN BN BE BE & @
¢ PE XL X2 X3 N4 XS5 | X6 X7  X11|X12 COM GND 10V £ | EB
i § . - = | e | | o | a : i
: oo o o o o e o oo oo e e
P4y PLE COM Y1 | Y2 M1 M2 GND AL A2 | A3 | A+ | A RA
L

Figure 3-10 Control circuit terminal arrangement

Note: The jumpers J7 and J8 on the terminal block are manufacturer-specific

jumpers. Users should not modify them arbitrarily, otherwise the frequency

converter will not work properly.

3.3.2 Control circuit terminal functions and wiring

The functions ofthe control loop terminals are shown in Table 3-3.

Table 3-3 Functions of Control Circuit Terminals
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Terminal . . . _
Category ) Terminal Name Terminal Function Description
markings
+10V power [Provides +10V power, maximum output
Support | 10V-GND
supply current: 20mA

It provides +24V power and is generally

used as the power supply for digital

+24V power |input/output terminals and external
24V-COM )
supply devices.

Maximum output current: 200mA
power It is factory defaulted to being connected to
supply 24V.

Multi-
functional input When using an external power supply to
PLC common drive the digital input terminals, they
terminal must be disconnected from the 24V
terminals and connected to the external
power supply.
Analog input Input voltage range: DC 0~10V
AI1-GND )
terminal 1 Input impedance: 1MQ
Input range: DC 0~10V/0~20mA,
voltage/current mode selected by function
Analog Analog input code F02.63.
Input | AI2-GND )
terminal 2 Input impedance: 1MQ for voltage mode,
250Q for current mode
Input range: DC 0~10V/0~20mA,
voltage/current mode selected by function
Analog input code F02.64.
AI3-GND )
terminal 3 Input impedance: 1MQ for voltage mode,
2509 for current mode
X1-COM | Multi-function
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input terminal 1

Multi-function

X2-COM L . . .
co input terminal 2 |Optical isolation, compatible with NPN
Multi-function |and PNP bipolar inputs
X3-COM
input terminal 3 |Input impedance: 4.5 kQ
Multi-function |Input voltage range: 9~30V
D7zl X4-COM input terminal 4
. The common terminal in the factory default
mnput Multi-function
X5-COM state is COM.
input terminal 5
Multi-function
X6-COM | )
input terminal 6
Multi-function
X11-COM | . i
input terminal 11
Multi-function
X12-COM | . i
input terminal 12
In addition to serving as a multi-functional
input terminal, it can also be used as a
High-speed high-speed pulse input terminal,
X7-COM pulse input with a maximum response frequency of
terminal 100kHz.
Input voltage: 12~48V; Input impedance: 1
kQ
Output range: DC 0~10V/0~
Analog output
M1-GND . 20mA, selectable by function code
terminal 1
F03.34
Analog
Output range: DC 0~10V/0~
output Analog output iy .
M2-GND . 20mA, selectable by function code
terminal 2
F03.35
Multi- Open collector |Optocoupler isolation, open collector output
. Y1-YCM .
function output terminal

Maximum output voltage: DC48V; Output
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output current: 50mA

Optocoupler isolation, open collector output
IMaximum output voltage: DC48V
High-speed pulse i :

Y2-COM gh-sp . p Maximum output current: SOmA

output terminal  |When used as a high-speed pulse output, the
maximum output frequency is 100kHz.

Output impedance <5 kQ

R1: Relay output IEA-EC: Normally Open

Relay |EA-EB-EC |terminals IEB-EC: Normally Closed
output R2: IRA-RC: Normally Open

RA-RB-RC IRB-RC: Normally closed

communic A+ RS-485 485 differential signal positive end
ation communication
A- nterface terminal 485 differential signal negative terminal
shield ON Shielding IFor grounding of terminal wiring shielding
grounding layer

3.3.3 Analog input terminal wiring
3.3.3.1 AIl, AlI2, and AI3 terminals use analog voltage signal wiring:

When the AI2 terminal is selected to input an analog voltage signal, set function
code F02.63(0/4), corresponding to input (0~10V/0~5V).

When the AI3 terminal is selected to input an analog voltage signal, set function
code F02.64(0/4), corresponding to input (0~10V/0~5V).
When the analog voltage input signal is powered by an external power supply, the wiring
of terminals AIl, AI2, and AI3 is shown in Figure (a) below.
When the analog voltage input signal is a potentiometer, the wiring of terminals All,

Al2, and AI3 is shown in Figure (b).
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L .
oo & ooy 10V EM760
I" @ AL1/A12/A13 ®
Near-end grounding of ov/-10v PE
shielded cable | —————————Q@
(a) (b)

Figure 3-11 Wiring diagram of analog input voltage signal terminals
3.3.3.2 AI2 and AI3 terminal input analog current signal wiring method:
When the AI2 and AI3 terminals are selected for analog current signal input, set

function codes F02.63 (1/2) and F02.64 (1/2).

The wiring diagram for AI2 and AI3 terminals is shown in Figure 3-12.

2 { \ { ) AlZ Inverter
4~-20mA

[e] GND
0~20mA l J l J

(e} AI3 PE

Near-end grounding of shielded cable

Figure 3-12 Wiring diagram for analog input current signal

3.3.4 Multi-function input terminal wiring
The TC760 series frequency converter's multi-function input terminals utilize a

full-bridge rectifier circuit. The PLC terminals are the common terminals for X1-X7, X11,
and X12. Current flowing through the PLC terminals can be either forward (NPN mode) or
reverse (PNP mode). Therefore, the connection methods between X1-X7, X11, and X12

terminals and external connections are very flexible. A typical wiring method is shown in

Figure 3-17.
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A. NPN mode uses internal power supply (+24Vdc). B. PNP mode uses internal power
supply (+24Vdc).

FLC

Figure 3-13 Wiring diagram for multi-function input terminals
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Note: When using an external power supply, be sure to remove the jumper between the
24V and PLC terminals.

3.3.5 Multi-function output terminal wiring
The multi-function output terminals Y1 and Y2 can be powered by the internal 24V

power supply of the frequency converter or an external power supply, as shown in Figure
3-15:

a: Use internal power supply b: Use an external power source

Figure 3-14 Wiring method for multi-function output terminals

Note: An anti-parallel diode must be added to the relay coil. The components of the snubber

circuit should be installed close to the ends of the relay or contactor coil.

3.3.6 Analog output terminal wiring

The analog output terminals M1 and M2 can be connected to external analog meters to
represent various physical quantities. The toggle switch selects the output current (0-20mA)

or (0-10V).

3.3.7 Communication terminal wiring

The communication terminals A+ and A- are the RS485 communication
interfaces ofthe frequency converter. Through communication with a host computer (PC or
PLC controller), network control between the host computer and the frequency converter is
achieved. The connection between the RS485 and RS485/RS232 converters and the TC760

series frequency converters is shown in Figures 3-16, 3-17, and 3-18.

e A single frequency converter can be directly connected to the host computer via

its RS485 terminal for communication.
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+ temm inal RS485

communicati

on interface
- temn inal
of host

GND

Figure 3-15 Wiring of communication terminals for a single frequency converter

e  Multiple frequency converters are connected to the host computer via RS485
terminals for communication.

RS485
communication
interfacc of host

+togninal -teminat GND
O O—0

OFF E

Inverter S1

OFFE

Tnverter Sl

ol
S1

Inverter

Figure 3-16 Wiring of communication terminals for multiple frequency converters

e Communication with the host computer is achieved via an RS485/RS232

converter.
Inverter A+ RS232
com municatio
A- n interface of
host
® EI GND
Sl

Figure 3-17 Communication Terminal Wiring

3.3.8 Wiring precautions for control circuit

e  Please run the control circuit connection wires separately from other wires.
o  Please route the control circuit terminals EA, EB, EC, RA, RB, RC, Y1, and Y2
separately from other control lines.
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e To avoid malfunctions caused by interference, the control circuit connection
wires should be twisted shielded wires, and the wiring distance should be less

than 50m.

e Do not allow the shielding mesh to come into contact with other signal lines or

equipment housings. Exposed shielding mesh can be sealed with insulating tape.
e Do not touch any ports or components on the control board without electrostatic
discharge protection measures.
3.3.9 Standard wiring diagram for control circuit

Figure 3-19 shows a schematic diagram ofthe control terminal resources of the control

circuit of the TC760 crane-specific frequency converter.

P

Brake
Tesistor
( 3
Three-phase » A a . -
Power supply | C Grounding
n "
24V Output | 7 ‘ Grounding
200mA
i 1! 6 n Keyboard
- interface
02 —
. T 0 CM card/PG card/Expansion card interface
Multi- — e
[unction - M
|
digital - ™ ! CM card/PG card/Expansion card inter face
input . D T
. | 4
terminal | | '
10,5020 | T
1kQ-5kQ ; L iy |
Q-5 - VAl
. ) 0--20)s | i\
Frequency setling : STy j L.VI e Multi-function open
potentiometer - * v ST collecter output
‘ t (0-30)V/(0-50)mA
| Yol |
s
Communication | . ¢ Multi-function analog
interface I‘_J‘ ) " 1 v Voltage output
|

——m I (0-10)V/A0-20)m A/(4-20ym A

Figure 3-18 Schematic diagram of control circuit control terminal resources
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Note: Starting from TC760-090-3, the braking resistor needs to be used in conjunction

with an external braking unit.
3.4 Wiring inspection

After wiring is complete, please be sure to check the following items:

e s the wiring incorrect?

® Are screws, connectors, wire lint, or other debris left inside the frequency
converter?

® Are the screws loose?

o Does the stripped bare wire in the terminal section come into contact with other

terminals?
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Part 4 Keyboard operation

4.1 Keyboard Functions
LCD Keyboard Composition Structure

The TC760 series frequency inverter LCD keypad consists of an LCD display, nine
operation buttons, and two status indicator lights.
Users can use the keyboard to set parameters, monitor status, start and stop the

frequency converter, and perform other operations.

kg [reqees

LEEpE cRlTAd

2 e

Figure 4-1 LCD Keyboard
4.2 LCD keyboard operation

The LCD keyboard menu is divided into three levels from low to high: monitoring
interface (level 0), menu mode selection (level 1), function code selection level (level 2),
and function code details level (level 3). The menu levels will be represented by numbers
later in this manual.

The menu mode selection includes six options: Full Menu Mode (displays all function
codes); User-defined Mode (displays the F11 user function code group); Non-factory
Default Mode (displays all function codes not equal to the factory default); Fault Query:

View the three most recent saved fault records; Guided Mode: Set the function codes
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related to motor parameters in sequence for self-learning operation; System Settings: Set

brightness, backlight time, language, and view the software version.

The keyboard power-on display defaults to the level 1 menu monitoring interface

(main monitor). In the main monitor, you can use the LEFT key n to switch to the

second row of function codes and the RIGHT key H to switch to the third row. The

function

codes are those set by F12.33-F12.37. Pressing the ESC key in the level 1 menu
enters the level 0 menu. In the level 0 menu, you can use the LEFT u and RIGHT

keys u to select different menu modes. Pressing the ESC key & in the level 0 menu

returns to the level 1 main monitor. The menu mode selection process is shown in the

following diagram.

Output frequency O.DOH r4
Output current 0.00A

Set frequency O.DOHZ

Kevboard Speed 0.00Hz ]

> ESC
I

Keyboard 0.00Hz
Output freqnenr_? 0.00Hz

Set frequency 0.00Hz
Output current 0.00A
Outpui voliage o.00v

DC bus voltage 0.00V
Isput rminsl Q) OO 000 000 000

Cratpat ter minal 0o 0 0

EsC o OtpeismEz FIEN ESC

ESC
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Full menu mode

In full menu mode, pressing the OK buttonm enters the level 2 menu where you

can select any function code. Pressing the OK buttonm again enters the level 3 menu,
where you can view or modify the function codes. Except for a few special function
codes, most function codes that users need can be modified.

In all menu modes, pressing the OK button mafter modifying the parameters
will save the parameters.

Pressing the ESC key in the level 3 menu will cancel parameter modification: If
the function code is equal to its unmodified value, you will exit the level 3 menu and
return to the level 2 menu directly; otherwise, the parameter value will be restored to its
unmodified value and displayed before you can press the ESC key to exit the level 3 menu

and return to the level 2 menu.
The quick location function is available in the full menu mode, which contains all the

function code groups. Since there are many of them, using the quick location function

will make the operation more convenient. Simply set the function code you want to jump to
and press the confirmation button to jump to that function code.

In full menu mode, the entire operation process from the initial power-on state to
changing the value of function code F03.02 to 10 is shown in the figure below. Within the
level 2 menu, the function code progress indicator shows the current number of function
code groups. As shown in the figure below, 02/36 indicates that group FO3 has 36 function

codes, and the cursor is currently at the position of F03.02.
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e T\ ‘ﬂ

nTlu

g -

] 000w |

CTT T ———

iAo | PER— RS
(TIPS — ESC Hawgmn T
A r— i 0236 ESC = P o S B
ESC
0.00Hz
[ — Bt 1
I e |Esc 4 [ »> e

4.3 Parameter copy

To facilitate parameter setting between inverters using the same
functional parameters, the keyboard has parameter upload and download functions.
When function code F12.03 is set to 1 and the confirmation key is pressed, the
relevant inverter parameters are uploaded to the keyboard. The keyboard displays
the progress during the upload, and the function code automatically changes to 0
upon completion. The keyboard, after uploading, can be plugged into other
inverters that require the same parameters. Changing function code F12.03 to 2
initiates normal parameter download, downloading the parameters saved on the
keyboard to the inverter. When function code F12.03 is changed to 3, motor

parameters are also downloaded in addition to the normal parameter download. The
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keyboard displays the progress during the download, and similarly, the function

code automatically changes to 0 upon completion.

Current:

F11.03: Parameter copying
Parameters are being
3 watesdad Please wail
2 vee

Paramster copying Paramater copring

Current:

-
2: Parameter download m
Scope: 0-3
[ESC ESC |EsC ESC

1: parameter upload
Scope: -3
[ESC ESC |EsSc ESC
Farameter copying Parameter copying

F121.03: Parameter copyi
i Parameters are being
dovwnloaded Please
eee

It is especially important to note that:

I.

Parameters cannot be downloaded before the keyboard has been uploaded,
because the parameters on the keyboard are unknown before they are uploaded.
Downloading them would corrupt the parameters in the inverter and cause it to
malfunction. Therefore, if you try to download parameters before uploading them,
you will be prompted that there are no parameters on the keyboard, indicating
that the parameter download was unsuccessful. You can exit and try

uploading and downloading again by pressing the ECS button.

When the CPUA software versions of the frequency converters are
different, the keyboard will prompt whether to force the download if the
versions are incompatible. Users need to determine if the two different
versions can be downloaded together. If they can, press the OK key OK to
force the download; if not, press the ESC key to cancel the -current

operation. Uploading and downloading parameters between two
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incompatible frequency converters can easily cause them to malfunction;

users should operate with caution.

4.4 Running/Stopping
After setting the parameters, press the RUN button mto start the inverter running

normally; press the STOP button @3Ls to stop the inverter. Alternatively, you can

change the function code F12.00 to 5 to define the MK button mas a free stop,
which will also stop the inverter.

After setting function code F01.34 to the corresponding self-learning mode, the
inverter will only enter the corresponding parameter identification state after the RUN
buttonm is pressed. During parameter identification, "TUNE" will be displayed.
After identification is complete, the display will return to its original state, and
function code FO1.34 will automatically change to 0. The motor may rotate while

the inverter is identifying rotational parameters. In case of an emergency, the

identification can be canceled by pressing the STOP button .JE1Le
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Part5 Trial run

5.1 Inverter commissioning process

Install the inverter and the PG card following instructions in Chapter 2 and
Chapter 3, and complete the wiring

]

Before nrning on the power supply. check the safety and wiring for correctness
(5.2).

l

‘ After turning on the power supply; check that the stats is correct (5.3). ‘

I

‘ Enter the motor namegplate parameters and encoder parameters: perform ‘

parameter identification(5.7)

l

Configure the application macro as needed or configure the process parameters
according to the equipment

F00.01=0 F00.01=2
F00.01=1

V'F Control: Sets the parameters related to Open Loop Vector Control Sets the

the FO5 group relevant parameters of group F06. dptinptherosed koyrecin (Seetos 8)

" 5

Monitor idle operation via the kevpad and confirm the correctness of the engine rotation direction
and the mechanical action of the system.

l

Change F00.02 to the desired command source, perform a no-load run. and confirm normal
mechanical action of the system.

l

Perform the load-operated inspection and verify that the mining meets the relevant requirements.

Figure 5-1 Flowchart of Inverter Commissioning

54



TC760 Tower Crane Dedicated Frequency Converter User Manual

5.2 Confirmation items before power is turned on

Please make sure to check the following items before connecting the power:

Confirm Project

Confirmation content

Power connection

Please confirm that the input power voltage is consistent

with the inverter's requirements.

Confirm that the power supply circuit is connected to the

circuit breaker and that the power cord is correctly

confirmation

connected to the R, S, and T input terminals ofthe
frequency converter.

Confirm that the inverter and motor are properly grounded.
.. Confirm that the motor is correctly connected to the U, V,

Motor wiring
. and W output terminals of the frequency converter, and

confirmation

that the motor wiring is secure.

Braking unit and
braking resistor

confirmed

Confirm that the braking resistor and braking unit are
correctly wired (ifregenerative braking is required during

operation).

Control terminal

wiring confirmation

Confirm that the connections between the inverter
control terminals and other control devices are correct and

reliable.

Control terminal

status confirmation

Ensure all inverter control terminal circuits are
disconnected to prevent operation immediately upon

power-on.

PG card and encoder

wiring confirmation

When closed-loop control is required, verify that the

wiring of the PG card and encoder is correct and reliable.

Mechanical load

confirmation

Confirm that the mechanical load is unloaded and that

operation will not pose a danger.
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5.3 Inverter status confirmation after power is connected

After power is connected, the inverter operation panel (keyboard) displays the

following under normal conditions:

State Show Illustrate

Output frequency is 0, The factory default display is set to OHz.
Normal | .
given

Time |frequency is O

When protection is activated, a

During |protection  codes  in|protection code will be displayed. Please

protection |character or Exx format |refer to Chapter 6 for protection

countermeasures.

5.4 Notes on setting up application macros

F20.00 is for selecting industry application macros. Select the application
macro according to the specific application, press Enter to confirm, and the factory settings

will be restored once.

5.5 Start-up and shutdown control

F00.02=0: Keyboard control

The inverter's start and stop are controlled by the RUN and STOP keys on the keyboard.
Pressing the RUN key enters the running state when the protection has not tripped. A solid
LED above the RUN key indicates the inverter is running, while a flashing LED indicates it
is decelerating and stopping.

F00.02=1: Terminal control

The start and stop control terminals defined by function codes F02.00 to F02.06
control the start and stop of the frequency converter, and the terminal control method is
determined by F00.03.

F00.02=2: Communication Control

56



TC760 Tower Crane Dedicated Frequency Converter User Manual

The start and stop of the frequency converter are controlled by the host computer
through the RS485 communication port.

F04.00=0: Start directly

When the frequency converter starts, it first performs DC braking (no DC braking
when F04.04=0), then pre-excitation (no pre-excitation when F04.07 is set to 0), and then
starts at the starting frequency. After the starting frequency holding time ends, it enters the
given frequency operation.

F04.00=1: Speed tracking started

When the frequency converter starts, it first performs speed tracking, and then
smoothly starts from the current actual rotation frequency ofthe motor.

F04.19=0: Decelerate and stop

The motor decelerates and stops according to the set system deceleration time.

F04.19=1: Free Parking

When the stop command is valid, the inverter will immediately stop outputting, and
the motor will coast to a stop. The stopping time depends on the inertia of the motor and the
load.

Function | Function code . Factory
Parameter Description property
code name value

0: Terminal RUN operation, F/R

forward/reverse rotation

1: Terminal RUN forward rotation,
F/R reverse rotation

F00.03 |Terminal control |2: Terminal RUN forward rotation, 0 O
method selection (Xi stop, F/R reverse rotation

3: Terminal RUN operation, Xi

stop, F/R forward/reverse rotation

Terminal RUN: Set Xi terminal to " 1: Run terminal RUN"

Terminal F/R: Terminal Xi is set to "2: Running Direction F/R"

Terminal control can be divided into two-wire and three-wire control methods.
Two-wire control:

F00.03=0: Terminal RUN operation, F/R controls forward/reverse rotation.
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The RUN terminal's activation/deactivation controls the inverter's forward rotation and
stop; the F/R terminal's activation/deactivation controls the inverter's reverse rotation and
stop. When both the RUN and F/R terminals are active simultaneously, the inverter stops.

The forward/reverse logic is shown in Figure 5-2(d) when the deceleration stop mode is

selected.
24V RUN
Forward
RUN F/R
Inverter
' F/R £
Stop
Xi Output
. Frequency
COM i
(a) Schematic diagram of two-wire (b) Logic for forward/reverse operation with
control wiring with F00.03=0 F04.09=0 and F00.03=0
W
Forward
RUN F/R ! ; !
Inverter I | I !
F/R f __:_ : H } o
Reverse : 1 1 1 1 :
Output ) | | [
Frequency { : g
| | t
_f __________
(c) Two-wire control wiring diagram (d) Logic for running forward/reverse
with F00.03=1 circuits with F04.19=0 and F00.03=1

Figure 5-2 Two-wire control

Three-line control:

F00.03=2: Terminal RUN rotates forward, Xi stops, F/R rotates in reverse.

RUN is the normally open forward run button, and F/R is the normally open reverse
run button; both are pulse edge active. Xi is the normally closed stop button, level active.
Pressing the Xi button during operation will stop the vehicle. When the stop mode is
selected as F04.19=0 deceleration stop, the logic is shown in Figure 5-3(b). Xi is one of the
terminals X1 to X7 that has been defined as "three-wire operation and stop control" by
F02.00 to F02.06.

Note: X7 is a high-speed pulse input, supporting a frequency of 200kHz.

F00.03=3: Terminal RUN starts, Xi stops, F/R rotates forward/reverse.
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RUN is a normally open run button, active on the pulse edge; F/R is a forward/reverse
switch (open for forward rotation, closed for reverse rotation); Xi is a normally closed stop
button, active at a low level. When the stop mode is selected as F04.19=0 for deceleration
stop, the logic diagram is shown in Figure 5-3(d).

A

i

Forward F/R

RUN

Inverter

Xi
Output ) -
Frequency v t
B |

(a) Schematic diagram of three-wire (b) Forward/reverse operation logic
control with F00.03=2 with F04.19=0 and F00.03=2

A
]! i
Run F/R i E
Inverter RUN Forward/ | | "
Reverse Xi i i |_| i L
B/R — Py T
Stop r V\ /—\: P
Output 1L !
Frequency i
P ) t

(c)Three-wire control wiring diagram (d) Forward/reverse operation logic
with F00.03=3 with F04.19=0 and F00.03=3

Figure 5-3 Three-line control

5.6 Common process parameters of frequency converters

Function|  Function code Parameter Description B Factory prope

code name value tty

0: V/F control (VVF)
F00.01 |Motor 1 drive 1: Sensorless vector 0 O
control method control (SVC)

2: With speed sensor

vector control (FVC)
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Main frequency

0: Digital frequency
given F00.07

1: All

2: A2

3:AI3

4: Al4 (Expansion Card)
5: High-frequency pulse
input (X7)

rotation

F00.04 ~|6: Main frequency 0
source A selection o
communication
percentage given
7: The main frequency
is directly given
during
communication.
8: Digital potentiometer
setting
Digital frequency |0.00~Maximum Hz
F00.07 . 0.00
given frequency F00.16
F00.14| Acceleration time 1/0.00~650.00 (F15.13=0) s | 15.00
F00.15| Deceleration time 1/0.00~650.00 (F15.13=0) s | 15.00
Maximum 1.00~600.00 Hz
F00.16 50.00
frequency
o Lower limit frequency F00.19 | Hz
Upper limit )
F00.18 ~ Maximum frequency 50.00
frequency
F00.16
Lower limit
F00.19 0.00~Upper frequency F00.18| Hz | 0.00
frequency
0: Allow forward/reverse
F00.21 | Inverted control [otation 1: Disable reverse 0
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Note: Common process parameters may also include input and output terminal function
settings. Please refer to function groups F02 and FO03 for settings.

5.7 Motor parameter identification

To achieve better control performance, motor parameter identification is necessary.

F01.34=1

Asynchronous machine static ) o
) In situations where it is difficult to
self-learning

F01.34=11

disconnect the motor from the load, and| generally

) ) self-learning rotation is not permitted.
Synchronous machine static

self-learning

F01.34=2 In situations where the motor can be
Asynchronous machine rotation |easily disconnected from the load, the

self-learning motor shaft should be disconnected

F01.34=12 from the load before operation. Self-| optimal

Synchronous machine rotation learning operation is prohibited when

self-learning the motor is

under load.

® Before the self-identification operation, ensure that the motor is stopped; otherwise,
the self-identification will not proceed normally.
Parameter identification operation steps
® If the motor can be disconnected from the load, the mechanical load can be
completely disconnected from the motor when the power is off.
® After powering on, set the inverter command source to keyboard control (set
F00.02=0).

® Enter the motor's nameplate parameters accurately.

Motor 1(Motor2 |F01.00 Motor Type FO1.01 Motor Rated Power
corresponds to the |F01.02 Rated voltage of the motor; FO1.03 Rated current

parameters of group |ofthe motor.
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F14) F01.04 Rated frequency of the motor; FO1.05 Rated speed

ofthe motor.

F01.06 Motor winding connection method

Ifthe motor type is asynchronous:

Set F01.34=1 and confirm, then press the RUN button. The inverter will then begin
to perform stationary self-identification of the motor.

Set F01.34=2 and confirm, then press the RUN button. The inverter will then begin
to self-identify the motor's rotation.

Set F01.34=3 and confirm, then press the RUN button. The inverter will then begin

self-identifying the motor and encoder.

Ifthe motor type is a synchronous machine:

After setting FO1.34=11 and confirming, press the RUN button, and the frequency
converter will begin to perform static self-identification ofthe motor.

After setting F01.34=12 and confirming, press the RUN button, and the frequency
converter will begin to automatically identify the rotation ofthe motor.

After setting F01.34=13 and confirming, press the RUN button, and the frequency
converter will begin to perform encoder self-identification ofthe motor and encoder.

It takes about two minutes for the motor to complete its self-identification and exit
the "tune" interface to return to the initial power-on state.

If multiple motors are used in parallel, the sum of the rated power and rated current

of the motors and the sum of the power and current of the connected motors are the

input.

If the two motors are to be used interchangeably, the parameters of motor 2 in group

F14 need to be set separately, and the parameters of motor 2 need to be identified
according to F14.34.
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5.8 Closed-Loop Vector Debugging Guide (Taking Tower Crane Closed-Loop

Lifting as an Example)

1.
2.

10.

Hoisting Commissioning Begins

Install the frequency converter according to Chapter 2 of the instruction manual,
connect the main circuit and control circuit, and confirm that the wiring (especially
the power cord and motor wire, incorrect wiring will cause the machine to explode)
is correct. Ensure that the wiring of all limit switches (torque, overload, overheight)
is normal. After confirming that the hook is empty and no one is below it, power on
the machine. If the frequency converter keypad displays normally after powering on,

with no alarms or other abnormalities, proceed to the next step.

. Set F20.00 to 1 (open-loop hoisting mechanism) and press the confirmation key

(ENTER).

. Set the motor nameplate parameters FO1.00-F01.06. Set FO1.34=1 (asynchronous

machine static self-learning) and press the confirmation key (ENTER).

. Set F00.02=0 (keyboard control) and press the confirmation key (ENTER).
. Press the "RUN" key on the frequency converter keypad. The green light next to the

"RUN" key will illuminate, and the keypad LEDs will display "tUne". After the green
light goes out, set F00.02=1 (terminal control) to proceed to the next step.

. Run the crane upwards at the lowest speed, enter F18.01, and check if FWD/REV on

the keypad are off. If they are off, it's normal. If they are on, it means the
forward/reverse wiring terminals are reversed, and you need to swap the X1 and X2

wires.

. Run the crane upwards at the lowest speed and check if the tower crane hook moves

upwards. If it moves downwards, stop the crane and de-energize it. Then, swap any
two phase motor wires in UVW. If you find that the brake is not released, there is
overcurrent, the speed is too high, or the crane cannot run, check if the brake main

circuit wiring is normal and if the control circuit signal flow is normal.

. Set the encoder line count F01.25 to the line count indicated on the encoder's

nameplate.
Run the encoder upwards at the lowest speed (if the empty hook is close to the
upper limit, you can first lower it slightly before performing this step). After the
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11.

12.
13.

14.

15.

16.

speed stabilizes (approximately 5 seconds), check if the value of F18.02 fluctuates
around the value of F18.01. If the two values differ significantly, the encoder
line count F01.25 is incorrectly set, and you need to consult the encoder
manufacturer for the specific line count value for this encoder model. If F18.02 =
0.00, check if the wiring between the PG card and the encoder is correct and if the
PG card is properly inserted.

After confirming the previous step is successful, continue running the encoder
upwards at the lowest speed. After the speed stabilizes, check if the frequency
direction of F18.02 is positive. This can be determined by checking if the FWD/REV
indicators on the keypad are off. If they are off, it's normal; if they are on, you need
to swap the A and B signal lines on the PG card.

Set F20.00 to 0 (SYT315 tower crane hoisting) and press the Enter key.

Use the operating handle to move the crane up one gear. After the speed stabilizes,
check if the value in F18.00 matches the speed of gear one in the parameter table.
Then, run gears two through five, checking if the speed of each gear matches the data
in the parameter table. If the speed of each gear differs from the speed in the
parameter table, set F08.00 and F08.14 to 11.00 and 25.00Hz respectively. Then, run
each gear and record the frequency (the value of F18.00 when it stabilizes) for each
gear. Determine which function code in F08.00 or F08.14 sets the speed of each gear
based on the frequency.

Under no-load conditions, test each gear position up and down at least 10 times.
Only proceed to the next step if no problems are found.

For load testing, gradually increase the load. During operation, carefully observe the
inverter current (F18.06). During the lowering process, carefully observe the bus
voltage (F18.09). During this process, pay attention to the maximum load that can be
applied to each gear position and do not exceed the limit value for each gear position.
Only proceed to the next step if no problems are found.

Lifting test completed.
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5.9 Open-loop commissioning guide (taking the open-loop slewing mechanism of a

tower crane as an example)

1. Slewing Commissioning

2. Begin by installing the frequency converter according to Chapter 2 of the instruction

manual. Connect the main circuit and control circuit, ensuring the wiring (especially

the power and motor wires; incorrect wiring will cause the machine to explode) is

correct, and that all limit switches (left and right limit switches) are properly wired.

Confirm that the hook is empty and no one is below it before powering on. After

powering on, the frequency converter keypad display should be normal, with no

alarms or other abnormalities. Proceed to the next step.

3. Set F20.00 to 3 (tower crane slewing mechanism). Press the Enter key to set the motor

nameplate parameters F01.00-F01.06. Set F01.34=1 (asynchronous machine static self

-learning). Press the Enter key to set F00.02=0 (keypad control). Press the Enter key

again.

4. Press the "RUN" key on the frequency converter keypad. The green light next to the

"RUN" key will illuminate, and the keypad LEDs will display "tLne". After the green

light goes out, set F00.02=1 (terminal control). You can then proceed to the next step.

5. Run the crane to the right at the lowest speed setting. Check if the empty hook moves

to the right. If it moves to the left, stop the crane and cut off the power. Then, swap any

two motor wires in UVW. Run the crane to the right at the lowest speed setting. After

the speed stabilizes, check if the value in F18.00 matches the lowest speed setting in

the parameter table. Then run the crane at speeds two through five, checking if the

speeds at each speed match the data in the parameter table. If the speeds at each speed
differ from the parameter table, set F08.00 and F08.14 to 11.00 and 25.00Hz

respectively. Then run each speed setting and record the frequency (the value of

F18.00 when it stabilizes) for each speed setting. Determine which function code in

F08.00 or F08.14 sets the speed for each speed setting based on the frequency.

6. Test each gear up and down at least 10 times under no-load conditions. Proceed to the

next step only if there are no problems.

7. With load testing, gradually increase the load. During operation, carefully observe the

inverter current (F18.06); during deceleration, carefully observe the bus voltage
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(F18.09). During this process, pay attention to the maximum load that can be applied to
each gear and do not exceed the limit value for each gear. Proceed to the next step only
if there are no problems.

8. Slewing test complete.

5.10 Ant Speed Positioning Function

Function . Function code parameter
Function code name

code description

unit Factory property
value

0: Operate at the given

frequency multiplied by the

gain
Low-speed operation
F20.51 P _ P 1: Operate with reduced bias 0 O
mode selection )
ata given frequency

2: Operate at maximum

frequency multiplied by gain

Frequency reduction 0~1000

F20.52 % | 100.0 °
gain

F20.53 Frequency reduction 0.00~600.00 Hz | 0.00 .
bias

F20.54 Frequency reduction 0~2 ! o

speed selection

1. Multiplication: When the ultra-low speed operation terminal (function 172) is active, and
the ultra-low speed operation mode is set to "Frequency Reduction Gain" (F20.51=0), the
original set frequency is multiplied by the "Frequency Reduction Gain Setting Value" to
obtain the new set frequency, which the inverter uses as its output frequency. If the
calculated frequency value is less than the braking release frequency, the braking release
frequency takes priority and the inverter operates at that frequency. If the "Frequency
Reduction Gain Setting Value" is set to 0, ultra-low speed operation is invalid, and the

inverter operates at the normal set frequency.
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2. Subtraction: When the ultra-low speed operation terminal (function 172) is active, and
the ultra-low speed operation mode is set to "frequency reduction bias" (F20.51=1), the
original set frequency is subtracted from the "frequency reduction bias setting value" to
obtain the new set frequency, which the inverter uses as its output frequency. If the
calculated frequency value is less than the braking release frequency or is negative, the
braking release frequency takes priority and the inverter operates at the braking release
frequency.

3. Multiplication based on maximum frequency: When the ultra-low speed operation
terminal (function 172) is active, and the ultra-low speed operation mode is set to
"frequency reduction bias" (F20.51=2), then the original set frequency = F20.52 (frequency
reduction gain) * motor maximum frequency (F00.16/F14.78). The inverter uses this as its
output frequency. If the calculated frequency value is less than the braking release
frequency, the braking release frequency takes priority and operates at that frequency. Ifthe
"frequency reduction gain setting value" is set to 0, ultra-low speed operation is invalid, and
the inverter operates at the normal set frequency.

4. When “Frequency Reduction Rate Selection” F20.54 is set to 1, if the ultra-low speed
operation terminal is valid, the acceleration and deceleration time will switch to F00. 14 and
F00.15 to set the time. At this time, the acceleration and deceleration time selection
function with gear change is invalid (F20.18), special acceleration (F21.21), special
deceleration function is invalid (F21.22), and deceleration switch optimization (F21.38)
deceleration time is invalid.

5. When “Frequency Reduction Rate Selection” F20.54 is set to 1, if the ultra-low speed
operation terminal is invalid, the acceleration and deceleration time will be the current
actual set time.

6. When “Frequency Reduction Rate Selection” F20.54 is set to 0, the
acceleration/deceleration time is the current actual set time.

7. If the positioning point shielding function of input terminal 67 is effective, then the

ultra-low speed operation function is ineffective.

67



TC760 Tower Crane Dedicated Frequency Converter User Manual

5.11 Brief introduction to light-load high-speed and heavy-load low-speed functions

Function Function code parameter Factory|

code description value

Function code name unit property|

Overload protection 0.0~150.0 (0.0: Protection

F21.00 o ) ) % 0.0 °
torque limit threshold  |invalid)

F21.01 |Load detection time 0.0~5.0 S 1.5 °
Load detection

F21.02 10.0~100.0 % 80.0 °
frequency percentage

F detection = Motor rated frequency * F21.02. When the inverter output reaches f

detection, it maintains this frequency for a duration equal to the detection time F21.01.

After the time expires, the inverter calculates the maximum frequency achievable during

this operation based on the output torque or current detected at that frequency. If the

frequency exceeds F21.00 (where F21.00 is not set to 0), it indicates an overload;

otherwise, normal operation continues.

R
| 3 | Setting F21.00 to 0.0 indicates that there is no overload protection function.

The light-load high-speed function means that when the given frequency is

greater than the motor's rated frequency, the frequency converter calculates the
highest achievable frequency based on the current load, thereby avoiding
overload, overcurrent and other faults due to excessive load.

The heavy-load low-speed function means that when the current load is greater
than the rated load, the frequency converter can automatically calculate the
highest frequency that can be reached under heavy-load conditions based on the
current load.

Because the directions of friction are different for upward and downward travel,

the slack torque, allowable torque, and heavy load torque for upward and

downward travel must be set separately.
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Function Function code Function code parameter anit Factory roperty
code name description value Prop
F21.03 Upward Light Load o
. 100.0~400.0 9 100.0
High Speed Ratio &
U d h load
F21.04 | P @ ReaY oG ) 0100.0 % | 1000 | O
high speed ratio
U d slack
F21,05 | PrAESECEIORE ) 0 k2106 % | 00 | O
torque
Upward allowable
F21.06 P F21.05~F21.07 % 100.0 O
load torque
U d h load
F21.07 tozvaer Y 08 E21.06~250.0 % | 1000 | O
u
Downlink light
F21.08 |load high speed 100.0~400.0 % 100.0 O
ratio
Downlink heavy
F21.09 |load high speed 10.0~100.0 % 100.0 O
ratio

D d slack
F21.10 | O WArESEER g o—F21.11 % | 00 | O
rope torque

Downward

F21.11 |allowable load F21.10~F21.12 % 100.0 O

torque

F21.12 p d h
ownward heavy | oc00 % 100.0 ©)

load torque

Light load, high speed:
When the inverter's output frequency reaches the detection frequency f1 (fl1 = F21.02 *
motor rated frequency), this frequency is maintained for a duration of t1 (F21.01: load
detection time). After this time, the inverter's output torque T (FVC is the output torque, VF

is the output current) is detected and used to calculate the target frequency F allowed for
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this operation using the curve shown in the figure below. If the target frequency given for
this operation is greater than F, the target frequency is changed to F.

The speed calculation method corresponding to different torques is as follows:

When the current torque T < slack rope torque T1, the output frequency F = a (light load
high speed ratio) * motor frequency Fe;

When the current torque T > the allowable load torque T2, the output frequency F = the
motor frequency Fe;

When the slack rope torque T1 < current torque T < allowable load torque T2:

Output frequency F = (T2 - T)(a - 1) * Fe/ (T2 -T1) + Fe;

Heavy load, low speed:

When the inverter's output frequency reaches the detection frequency f1 (fl1 = F21.02 *
motor rated frequency), maintain this frequency for a duration of t1. After this time, detect
the inverter's output torque T (FVC is the output torque, VF is the output current) and use it
to calculate the curve shown in the figure below to obtain the target frequency F that can be
allowed for this operation. If the target frequency given for this operation is greater than F,
then the target frequency is changed to F.

The heavy-load low-speed function can only be enabled when T2<T<T3 and the
heavy-load low-speed ratio b < 100.0%.

The speed calculation method corresponding to different torques is as follows:

When the current torque T < the allowable load torque T2, the output frequency F = the
motor frequency Fe;

When the current torque T > the heavy load torque T3, the output frequency F = b(heavy
load low speed ratio) * motor frequency Fe;

When the allowable load torque T2 < current torque T < heavy load torque T3:

Output frequency F = Fe - (T-T2)(1-b)Fe / (T3-T2).

Note: In FVC mode, the current torque T = output torque (F18.04); in VF mode, the current

torque T = output current (F18.06) / motor rated current.
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Frequency 4

a: Light load high speed ratio
b: Heavy load low speed ratio
Fe: Rated motor frequency

16060 1% Torque
Release rope torque T1 Permissible torque T2 Heavy load torque T3
Figure 5-4 Output torque-frequency curve
5.12 Brake power-on test:
Function : . . |Factory|
code Function code name Parameter Description | unit value property|

Brake fault d . I 0~10000 (0: Brake

F20.25 |Brake fault detection pulse check and protection not 2000 O
count when stopped available)

F20.26 |Brake torque check 0.0~180.0 % | 100.0 O
Brake torque holding time .

F20.27 check 0.0~10.0 ] 6.0 O
Brake inspection upper limit Lower limit frequency ~

F2028 | P upPp Upper limit frequency | HZ | 200 | O

requency F
up

Brake inspection forward

F20.29 detection delay 0.0~10.0 ] 0.8 O
Brake inspection reverse

F20.30 detection delay 0.0~10.0 ] 0.8 O

F20.87 Brake fault detection torque 0.0~F20.26 % | 60.0 O
Brake fault detection torque

F20.88 holding time 0.0~F20.27 s 3.0 O

F20.89 Brake power-on detection pulse 0.0~F20.20 1000 )
count
Brake power-on fault detection

F20.90 speed limit 0.00~Fmax 0 O

0~1

F20.91 Brake. detection trigger mode  |0: Tr_iggéred by DI 0 0O

selection terminal;
1: Automatic triggering

The brake power-on testing process is shown in Figure 1:
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DI:166 Brake H
Power-On Test

—— 5 3

=1y N

I

Output torque T
-y e—T—
(_T]ﬁ \E:’
Brake fault diagnosis

pulse count F20.89

Zero servo position J
deviation F20.57 —|. o J

Brake power-on check
failed indicator

Figure 5-5 Brake power-on detection logic

t1: F20.29: Brake inspection forward detection delay;

t2: F20.88: Brake fault detection torque holding time;

t3: F20.27: Brake torque holding time check;

t4: F20.30: Brake inspection reverse detection delay;

t5: F20.88: Brake fault detection torque holding time;

t6: F20.27: Brake torque holding time check;

T1: F20.87: Brake fault detection torque;

T2: F20.26: Brake torque check;

T3: F20.87: Brake fault detection torque;

T4: F20.26: Brake torque check;

Function Introduction:

The brake is checked by applying torque in both directions, with two torque levels in
each direction. When the first low torque is applied, ifthe error pulse exceeds the set value,
an E86 fault occurs, and the inverter is in a fault state and cannot operate (manual reset is
required). When the second high torque is applied, if the error pulse exceeds the set value, a
C28 warning occurs. The error pulses generated by the first high torque and the second low
torque are superimposed; the error pulse is not cleared when switching torque levels.

When 20.91=0: For the brake power-on check, in parameter setting mode, the Xi input

terminal function needs to be set to " 166: Brake Power-on Check", and the terminal closed.
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The inverter first uses F20.87 to set the forward torque operation time set by F20.88, then
uses F20.26 to set the forward torque operation time set by F20.27; then uses F20.87 to set
the reverse torque operation time set by F20.88, and then uses F20.26 to set the reverse
torque operation time set by F20.27. To prevent runaway, F20.28 needs to be set to a
suitable value; generally, the default value is sufficient.

When F20.91=1, the inverter triggers this function according to its own power-on flag
after power-on. The detection process is the same as terminal triggering.

The coordination between the brake power-on detection function and the zero servo:

1. During the brake power-on test, if, during the first torque check in both directions
(output torque = F20.87: brake fault detection torque), F20.20 (default 2000) > zero servo
position (F20.57) > F20.87 (default 1000), an E86 fault is reported, and DO: (43: brake
power-on fault) becomes active. After the fault is reset, DO:43 remains active until the
brake test passes.

2. When the brake is powered on for testing, if during the second torque check in both
directions (output torque = F20.26: brake test torque), ifF20.20 (default 2000) > zero servo
position (F18.43) > F20.87 (default 1000), a C28 warning will be issued, and DO: (43:
brake power-on fault) will take effect until the brake test passes, after which DO:43 will be
invalid.

3. Ifthe number of error pulses > F20.20, zero servo is activated and C27 is displayed;
run down once to exit zero servo, C27 is invalid. If it was in state C28 before zero servo, it
will continue to display C28.

4. Upon the next power-on, it will no longer display C28 or E86; a retest is required.

5. After the brake power-on test is completed, the frequency converter is in the
parameter setting state. If "Di:166: Brake Power-on Check" is effective after the brake
power-on test has been performed once, the test will not be performed again.

6. When F20.91 is set to 0, the C28 warning will be immediately invalidated, and DO:
(43: Brake power-on fault) will be invalidated.

73



TC760 Tower Crane Dedicated Frequency Converter User Manual

5.13 Anti-snagging function:

Function . o _ [Factory
Function code name Parameter Description | unit property|
code value
0~100.0 (Motor rated
F20.97 [Percentage of'detected frequpncy; this function.is % 0 o
hook-ups invalid when the value is
0)
Percentage of hanging . o
F20.93 frequency error 0~100.0 % 95.0 O
F20.94 |Torque being detected 0~200.0 % 120 O
Reverse operating frequency -
F20.95 after being hung 0~20.00 HZ | 3.00 O
Reverse running time after .
F20.96 being hung 0~10.0 S 3.0 O

Function Introduction:

This is a function dedicated to the lifting mechanism. When F20.92 (percentage of the
frequency of the hanging detection) is 0, this function will not be enabled.

When F20.92 is not 0 (it is recommended to set it to 20.0%, that is, the motor's rated
frequency is S0HZ, and the detection starts at 10HZ);

When the output frequency is greater than or equal to the percentage of the detected
frequency (F20.92) * the rated frequency of the motor, the detection begins. When the
encoder feedback frequency is less than the acceleration/deceleration frequency (based on
the acceleration/deceleration time, the inherent frequency planned by the inverter) * £20.93
(percentage of the detected frequency error) and the output torque is greater than F20.94
(detected torque), the inverter sends a reverse command and runs in reverse until the
reverse running frequency after being detected (F20.95). After maintaining the reverse
running time after being detected (F20.96), the E87 fault occurs.

5.14 Trolley luffing anti-sway function

Function . .. ., |[Factory
code Function code name Parameter Description | unit value property|
F20.00 |Selection oflifting mechanisms |2: Car Amplitude 0 ©)
. . 0: Invalid
F46.00 |Anti-sway function of the car 1 Valid 0 O
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0: Encoder pulse
F46.01 |Rope length source selection 21:: II’{(fisrft{:(e)fipOint 2 o
communication
F46.02 Maximum anti-shake time limit |0.00~50.0 s 15.0 O
F46.03 sgfrf?g?end‘ﬂum lengthat 4 00~200.00 m | 000 O
Faoos e pendulam engihio s o | o
raoos (s Penin enshie o999 o | ©
F46.06 sgflf?g?e“d“mm lengthat 14 50~200.00 m | 000 O
P00y Seilependimioghie o gssas o | o
B, L e end0.00~100.00 m | 1000 O
F46.17 gjerf%ff‘gnfz’gf)ensaﬁ"n 0.00~10.00 100 | o

|T| In tower crane applications, the anti-sway function is
the luffing mechanism (F20.00 = 2);
The anti-sway function is not enabled by default. To use this function, you

need to set the relevant parameters.

only effective in

Function Introduction:

1. The anti-sway function is enabled via function code F46.00;

The anti-sway function is prohibited from use. There are two methods: parameter

setting and terminal triggering.

(1) Select whether to enable via function code F46.00:

Function Function code name Parameter Description | unit Y property
code value
F46.00 |Anti-sway function of the car 0: Invalid 0 O
1: Valid

(2) Select whether to turn off the anti-shake function via the terminal function:
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. Setting . .
Function code Function illustrate
value
Anti-sway . . . .
] When the terminal is active, the anti-sway
F02.00-F02.06 160 function )
) function must not be used.
disabled

2. Set acceleration/deceleration time:

After the anti-sway function is activated, to achieve the best anti-sway effect,

the acceleration/deceleration time and stopping method of the luffing mechanism

(F20.00=2) need to be set. The relevant parameters are as follows:

3. Rope length calculation:

Function Function code name Parameter Description | unit Setting property
code value
F00.14 |Acceleration time 1 0.00~650.00 s |1.00 O
F00.15 |Deceleration time 1 0.00~650.00 s |1.00 O
0: Linear
acceleration/deceleration
|Acceleration and deceleration |1: Continuous S-curve
F04.14 1 O
methods acceleration/deceleration
2: Discontinuous S-curve
acceleration/deceleration
F04.15 The initial period ofthe S-curve 0.00~30.00 s 05 0O
during acceleration
F04.16 The time interval at the end of 0.00~30.00 S 05 O
the S-curve during acceleration
F04.17 |The initial period of the S-curve |0.00~30.00 s | os o
during deceleration '
The time interval at the end of
F04.18 the S-curve during deceleration 0.00~30.00 S 0.5 O
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When using the luffing anti-sway function, an encoder and PG card (differential encoder
recommended) need to be installed on the hoisting mechanism to obtain rope length data.
There are two ways to obtain the rope length of the luffing mechanism:

1. Install a PG card on the luffing frequency converter and connect the encoder signal ofthe
hoisting mechanism in parallel to the PG card ofthe luffing frequency converter.

2. Obtain encoder pulses from the lifting frequency converter via RS485 communication;

Function . Parameter Description | unit [Factory property!
Function code name
code value

0: Encoder pulse

) 1: Reserved
F46.01 | Rope length source selection ) ) 2
2: Point-to-point

O

communication
3.1 Rope Length Source Selection — Pulse Acquisition (F46.01 = 0):

Rope length is obtained through pulses: Connect the A+, A-, B+, and B- pins ofthe hoisting
encoder to the PG cards of both the hoisting inverter and the luffing inverter. The luffing
inverter obtains the current pulse count and calculates the rope length based on the pulse
count.

The wiring diagram for pulse acquisition ofrope length is shown below:

Amplitude

o )
g g = = TC760 control
g = board

= =

Figure 5-6. Wiring method for pulse acquisition of rope length

3.2 Rope Length Source Selection — Communication Acquisition (F46.01 = 2):
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When using communication to obtain the rope length, the hoisting inverter needs to be set

as the master and the luffing inverter as the slave.

Lifting: F20.00=0

Amplitude: F20.00=2

4: PID command
5: Output current

6: Current rope

length

Function . Setting  |Function . .
Function code name Function code name| Setting value
code value code
Rope length
Rope length o
o acquisition method
acquisition method .
F46.01 ) 0 F46.01 selection: 2
selection: ) )
2: Point-to point
0: Encoder pulse o
communication
Master-slave Master-slave
communication communication
F10.05 |function selection: 1 F10.05 |function selection: 0
0: Invalid 0: Invalid
1: Effective 1: Effective
Master-slave selection: Master-slave
0: Slave selection:
F10.06 1 F10.06 0
1: Host 0: Slave
1: Host
Host sends data: Host sends data:
0: Output frequency Output frequency
1: Set frequency Set frequency
2: Output torque Output torque
F10.07 |3: Given torque 6 F10.07 6

PID command

0:

1:

2:

3: Given torque
4:

5: Output current
6:

Current rope

length

The wiring diagram for obtaining the rope length via communication is as follows:
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RJ45

m.

fez)

Wiring terminal

board

TC760 control
=2

Amplitude

TC760 control

board

Wiring terminal

Modt

5 RT

Figure 5-7 Connection method for obtaining rope length via communication

4. Rope length calibration:

When using the anti-sway function, the rope length needs to be calibrated to obtain the

correspondence between the encoder pulses and the current rope length. The method is as

follows:
Function . . .| Setting
Function code name Parameter Description | unit property
code value
F20.45 [Position pulse high level 0~65535 0 °
F20.46 [Position pulse low level 0~9999 0 .
o 0: Direction unchanged
F20.47 [Pulse direction 0 O
1: Reverse direction
High-order initial value of pulse|
F2048 | © U 0—65535 o | o
number
Initial value of low-order pulse
F20.49 PH0~9999 o | O
number
F20.50 Pulse count reset 0: No operation 0 O
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1: Force reset

0: Encoder pulse

1: Reserved
F46.01 |Anti-sway long source selection 2: Point-to-point 0 O
communication (700F_H)

Set the pendulum length at ~

F46.03 |- p g 0.00~200.00m 0.00 o
point A.
Set the pendulum length to point/y—

F46.04 penctiitin Tength 1o poIMI0~65535 0 | O
|A, pulse high position
Set the pendulum length tog—

F46.05 | P st 190~9999 0| O
point A, pulse low position
Set the pendulum length at point] ~

F46.06 p g pomtp 00~200.00m 0.00 o)
B
Set the pendulum length to point

F46.07 penduium feng™ 1o POy — 65535 o | o

B, pulse high position

F46.08 Set the pendulum length to 0~9999 0 o
point B, low pulse position

F46.11 Distance between hook and 0.00~100.00m 10.00 o

center of gravity ofload

When the amplitude inverter is equipped with a PG card and a lifting encoder is used,

F46.01 needs to be set to 0, and then only the per-unit rope length needs to be set for the

amplitude inverter.

Since the encoder signal is only connected to the lifting inverter and no PG card is
installed on the luffing inverter, the rope length data of the trolley comes from the lifting

inverter (via 485 communication), and the rope length needs to be calibrated per unit on the

lifting inverter.
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Fixed length Fixed length
F46.11 F46.11
A

Length is calculated from the F46.3
number of pulses.
F46.09

Rope length
(meters)

Figure 5-8 Calculation of pendulum length using pulses Figure 5-9 Calculation of effective rope length
(1). Move the hoist upwards until it reaches the upper limit position (pulse origin);

(2). After reaching the upper limit, begin calibrating point A. The system defaults to
both the pulse height and rope length at point A being 0. The pulse calibration steps for
this point are as follows: Set F20.48 and F20.49 to 0; Set F46.03, F46.04, and F46.05 to 0;
Then use F20.50=1 to perform a pulse clearing operation. After success, F20.45 and F20.46
will both display as 0.

(3) Position the main hook at the upper stop limit, measure the distance from the center of
the load to the boom (if the hoisting rope is long, the length ofthe hoisting rope needs to be
considered; if the hoisting rope is short, the distance from the main hook to the boom can
be used directly), and input the data into F46.11;

(4) Lower the hoist until the load falls to the ground (point B);

(5) Update the pulse and position data at point B:

« Input the vertical distance between point B and point A. Measure the distance from the
center of the weight to the ground beforehand and write this distance into F46.06.

Input a pulse from point B relative to point A. After reaching point B, write the current
pulse count (F20.45, F20.46) to F46.07 and F46.08.

(6). Open the lifting mechanism up and down to check that the rope length data is correct.

(7) Each time a standard section is added, the height and pulse need to be reset.
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5. Power failure handling:

When the inverter is powered off, ifhook slippage occurs, the encoder position will change,
and the rope length data will also shift. During model iteration, this deviation will worsen
the anti-sway effect and may even make the swaying more severe. In this case, a zero-point
calibration operation is required. The specific procedure is as follows:

(1) First, raise the hoist to the upper limit;

(2) Set F20.50=1 to clear the pulse count to 0;

6. Anti-sway compensation:

After correctly obtaining the rope length (pendulum length), adjusting the anti-sway effect

only requires adjusting the gain parameter ofthe trolley sway compensation coefficient:

Function . o . Setting
Function code name Parameter Description unit property|
code value
Car sway compensation
F46.17 . 0.00~10.00 1.0 °
coefficient (Kp)

(1) The larger the compensation coefficient, the better the adjustment effect and the smaller
the frequency overshoot —> the longer the adjustment time.
(2) The smaller the compensation coefficient, the smaller the adjustment effect and
the greater the frequency overshoot —> shorter the adjustment time
At the same time, the rope length also affects the adjustment process: the longer the

rope, the longer the swing period, and the longer the adjustment time.

5.15 Open-loop rotation debugging instructions (F20.00=3):

The latest solution for the slewing mechanism uses SVC control. The factory
default settings can meet the needs of most applications. For customers who need fine-

tuning, the following method can be used for adjustment.

Serial
Manifestations Debugging steps Reference range | unit
Number
1. Increase the deceleration time by 1 F00.15. 12.0~18.0 s
Stop
1 rebound 2. Increase the value of the gyration 0.200~0.400 \
coefficient F20.68. ] ]
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Unstoppable

1. Increase the eddy current value at 0 gear.

2. Add DC braking and set the value
of F04.22 to 20s.

20

3. If the machine rebounds after stopping due

to DC braking, then reduce the value
of F06.18.

10.0~40.0

%

4. If DC braking still fails to stop the
vehicle, increase the value of F06.18.

40.0~100.0

%

5. If the above methods are
ineffective, please check the eddy
current wiring:

Slow startup

1. Reduce the acceleration time 1 FOO.
14 value.

1.0~3.0

2. Reduce the value of the gyration
coefficient F20.68.

0.100~0.300

Start jitter

1. Reduce the value of the acceleration
time F20.75 for the rotational deformation

coefficient.

0.100~0.200

2. Increase the value of the gyration

coefficient F20.68.

0.200~0.400

3. Increase the acceleration time by 1 F00. 14.

3.0~6.0

Starting
against the
wind is

difficult

1. During the shutdown process, when it is
judged that the slewing boom is close to

stopping, manually switch the wind
indicator to stop the machine, and start it
against the

wind after the slewing boom has come to

a complete stop.

2. Increase the value of the upper limit of

the electric torque for speed control,

150.0~200.0

%
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F06.10.

3. Increase the value of the speed

control braking torque upper limit FO6. 150.0~200.0 %

11.

2. If you feel that the speed in second gear 15.00~25.00 Hz

is too low, increase the value ofF08.01.

The specific annotations for the function codes mentioned above are shown in the

table below:

Function | Function code Function code parameter _ |Factory
_ unit property
code name description value

Acceleration time is the time it

F00.14  |Acceleration takes for the output frequency s 3 °
Time 1 to rise from 0.00Hz to F21.23
(10.00Hz).

The deceleration time is the time
Deceleration time it takes for the output frequency

F00.15 s 12 °
1 to decrease from Fbase (50.0Hz)

to 0.00Hz.

Increasing the value of F00.14 can lengthen the acceleration time from 0 to 10.0 Hz, and
vice versa; the actual reference range is 1.0~6.0 s.

Increasing the value of F00.15 can lengthen the deceleration time from 50.0Hz to 0, and
vice versa. The actual reference range is 12.0~18.00s.

t0 = F21.23/Fbase*F00. 14

tl = F21.23/Fbase*F00. 14 +(Fbase-F21.23)/Fbase*F15.03

t2=F00.15
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Figure 5-6: Acceleration Time 1
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Figure 5-7: Deceleration Time 1
Function | Function code Function code parameter | Factory
_ unit property]
code name description value

Set the duration ofthe DC

.. |braking function for parking. If
F04.22 | DC braking time ~ . S 0 O
for parking F04.22=0, the DC braking

function for parking is disabled.

In applications with heavy loads, due to inertia, normal deceleration may not be
sufficient to bring the motor to a complete stop. Increasing the DC braking time or the DC
braking current can suppress motor rotation. The rotary mechanism is a high-inertia elastic
load. During actual stopping, if the eddy current braking is insufficient, it may fail to stop
completely. In such cases, additional DC braking is needed to ensure the rotary motor stops

smoothly, thus guaranteeing a complete stop.
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Function | Function code Function code parameter | Factory
_ unit property
code name description value
Speed control
In motor mode, the maximum
F06.10  electric torque % 150 L
torque current value is output.
upper limit
Speed control
During braking, the maximum
F06.11  praking torque & & % 150 bt
torque current value is output.
upper limit

In rotary applications, the electric mode is primarily used during acceleration, while
the braking mode is primarily used during deceleration. The upper torque limit represents
the maximum output torque of the asynchronous motor. In strong winds, wind resistance
exceeds the current maximum output torque of the motor. In such cases, the values of

F06.10 and F06. 11 need to be increased.

zero-frequency

holding current

current after entering DC

braking state.

Function | Function code Function code parameter . | Factory
_ unit property
code name description value
SvC The set value of the output
F06.18 % 40 O

When DC braking is engaged, the inverter output current = F06.18 * FO01.13

(asynchronous motor no-load excitation current). The larger the set value of F06.18, the
more obvious the braking effect. An excessively large F06.18 value will cause the motor to

stop and rebound during rotation.

Function | Fynction code Function code parameter .. |Factory
unit property
code name description value
Tower Important parameters involved
F20.68 _ portant p Vo020 ]| O
deformation . .
in slewing control.
angle coefficient
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Different tower cranes have different tower deformation angles depending on factors
such as steel strength, tower height, and slewing jib length. Generally, the taller the tower,
the larger the deformation angle; the stronger the steel, the smaller the deformation angle.
For the same tower crane in practical applications, a higher F20.68 value results in
smoother speed control during operation. However, excessive smoothness can sacrifice
speed response time (slower movement), so the reference range for F20.68 is between

0.100 and 0.400. Adjustments should be made as needed based on site requirements.

Function | Fynction code Function code parameter unit  |Factory

code name description value |PrOPETY

linear change in

DC braking 0.00~30.00 0: No linear
F21.39  |current during o ] 0 )

; : switching process
parking - action

delay time
Parking DC
braking current
linear switching
time

Parking DC
braking current

linear switching
target value

F21.40 0.00~30.00 ] 0 °

F21.41 0.0~400.0 % 0 °

In tower crane slewing applications, to address the difficulty of stopping the crane in
strong winds, a linear change process is implemented for the output excitation current
during the SVC zero-frequency braking process. The table below lists the field parameters
for reference. The effect of F21.41 is the same as that of F06.18; setting it too high will
cause the crane to rebound when stopped, while setting it too low will prevent the crane
from stopping completely.

Strong wind environment shutdown parameter table

Function
F04.22 F21.39 F21.40 F21.41
code
Reference
15s 0.5s 1.0s 80%
value
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5.16 Closed-loop slewing commissioning instructions (F20.00=4):

Function . Function code . | Factory
Function code name L. unit property]
code parameter description value
DC braking time for
F04.22 g 0.00~30.00 0.00: Invalid S 10.00 O
parking
R1 Output Functi
F03.02 Outpu .unc on 1: Inverter in operation 0 O
Selection
R1 Invalid Delay
F03.14 ) 0.000~30.000 S 0.000 O
Time

The closed-loop rotary mechanism does not use eddy current braking during shutdown.
After the inverter stops, it will default to DC braking. After the DC braking set time is
completed, the wind vane will switch to DC braking after F03.14 (R1 invalid delay time).
During DC braking and the R1 invalid delay period, the running command is valid, and the
inverter will start directly.

The wind vane control requires customers to combine their own wind vane control
logic. By default, relays EA and EC (normally open contacts) are used. During operation,
EA and EC, which are normally open, change to normally closed, and the wind vane opens.

After shutdown, a 10-second DC braking process is performed. After the DC braking
ends, EA and EC change from normally closed to normally open, and the wind vane is
switched on. The logic diagram is as follows:

The debugging method for closed-loop rotary mechanisms is similar to that for
open-loop rotary mechanisms. However, since closed-loop rotary mechanisms do not have
eddy currents, the deformation coefficient intervention requires faster input and slower

withdrawal. Therefore, the following function codes need to be set differently:

Function | Function code Function code parameter unit  |Factory
code name description value
Low-frequency
switching point
F20.74 of rotational |0~10.00 HZ 2.00 O
deformation
coefficient

property
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Rotational

deformation

F20.75 coefficient  [0~65.535 S 0.100
accelerates

filtering time

Rotational

deformation
F20.76 coefficient  [0~65.535 S 8.000

deceleration
filtering time

5.17 Exception Handling

Handling abnormal motor rotation direction

® Check whether the parameter value setting of F00.03 is correct. The logic
diagram is shown in Figure 5-2 and Figure 5-3.

® Check ifthe motor wiring is correct.

® Seck technical support.

Encoder self-learning exception handling

® Check ifthe number oflines on the motor encoder is correct.
® Check that all PG cards for the encoder are compatible.

® Check ifthe motor encoder wiring is correct.

® Seck technical support.
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Part 6 Functional parameter table

6.1 Function Code Table Description

The TC760 frequency converter has 22 function codes (referred to as "function codes")
as shown in Table 6-1. Each group contains several function codes. Among them, group
F18 is the monitoring parameter group, used to view the frequency converter status; group
F19 is the fault record group, used to view the details of the last 3 faults; the other groups

are parameter setting groups, used to meet different functional requirements.

F00 |Basic function parameter group | F01 |Motor 1 Parameter Group

F02 |Input terminal function group F03 | Output terminal function group
Fo04 Start-stop confrol parameter F05 | V/F control parameter group
group
F06 |Vector control parameter set FO07 Protection Function Settings
Group
F08 |Multi-speed and simple PLC F09 |PID function group

F10 |Communication Function Group| FI11 | User-selected parameter groups

F12 Keyboard and display function F13 Torque control parameter

group group

F14 |Motor 2 parameter group F15 |Accessibility group

F16 |Customized feature groups F17 | Virtual I/O function group

F18 |Monitoring parameter group F19 |Fault Recording Group

F20 Crane-specific basic function F21 Crané-speciﬁc advanced
group function group

F36 Automatic leveling system F37 Automatic leveling floor
control parameter group control parameter group

F38 Automatic floor leveling height F45 Modbus communication free
parameter group mapping group
F46 |Anti-sway function group

Table 6-1 Brief Introduction to Parameters of Function Codes

Note: Some parameters of the current product series are retained and will return 0
when read; some options for certain parameters are also retained and can still be set, but

this may cause the inverter to malfunction. Please avoid misoperation of these parameters.
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The following table provides a detailed explanation of each item in the function

code table:

Function
code

F00.00~F99.99: Function code number

Function
code name

The full name of the function code. "Reserved" indicates that this function
code is temporarily reserved and has no practical significance.

Parameter
Description

A brief description of the function codes. They are mainly divided into the
following three categories:

The entire function code value indicates the current parameter

Entirety | selection or the current meaning.

One,ten,hundr
ed,thousand,
ten thousand

The digits of one, ten, hundred, thousand, ten thousand
respectively indicate a certain selection of the current function
codeor the currentmeaning.

Eachbinarybit indicates a certain selectionofthe current
function code or the current meaning.

Binary system|

unit

The metric units for function codes. The units and abbreviations are as
follows:

Hz Hertz kW Kilowatt Microsecond

kHz Kilohertz kWh |Kilowatt-hour* Millisecond

% Percentage* | MWh | Megawatt hour S Second

\'% Volt mQ Milliohm Minute

A Ampere mH Millihenry h Hour

Degree
centigrade

Revolutions

[e]
pm per minute c Meter

% : %: The reference value is different for different physical quantities; kWh:
kilowatt-hour, commonly known as degree.

Factory
value

The function code is the factory default value, or the value when the
parameter is restored to the factory default value (F12.14=1). The description
methods are mainly divided into the following three categories.

Forallpower segments, the factory default value of this
function code is the current value.

Numbers (such
as 50.00)

Model
confirmed

The factory values of this function code vary according
to different power ranges.

Due to variations in power range and different batches,

XXX the factory value of this function code varies.

The attributes for changing function codes (whether changes are allowed and

the conditions for changing them) are explained below:

91



TC760 Tower Crane Dedicated Frequency Converter User Manual

Can be changed during operation: Any state, the current

° function code can be changed
Cannot be changed during operation: Except for the operation
property O status, all current function codes can be modified.

Read-only: In any state, the current function code cannot be
changed.

6.2 Functional parameter table

Factory

Function | Fynction code Parameter Description unit value

property
code name

F00 |Basic function parameter group

. 0: V/F control (VVF)

Motor 1d:
F00.01 cor(l)tr(z)rmetrll:(])il 1: Sensorless vector control (SVC) 0 O
2: Sensor-equipped vector control (FVC)

0: %(eyboard control (LOC/REM light
on

F00.02 | Command | 1: Terminal control (LOC/REM light 0 O
source selection| 0ff)

2: Communication control
(LOC/REM light flashing)

0: Terminal RUN operation,
F/R forward/reverse rotation

Terminal 1: Terminal RUN forward rotation,

control F/R reverse rotation
F00.03 0
method 2: Terminal RUN forward rotation, ©

selection Xi stop, F/R reverse rotation
3: Terminal RUN operation, Xi stop,
F/R forward/reverse rotation
0: Digital frequency given F00.07
1: All
2: AI2

Main frequency|3: AI3
F00.04 source A |4: A4 (Expansion Card) 0 O
selection

6: Main frequency
communication percentage given
7: The main frequency is directly
given during communication.
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0: Digital frequency given F00.07
1: All

2: A2
Auxiliary  |3: AI3
F00.05 frequency |4: Al4 (Expansion Card) 0
’ source B |5: High-frequency pulse input (X7)
selection |6 Auxiliary frequency
communication percentage given
7: Auxiliary frequency communication
is directly given
0: Main frequency source A
Frequency | 1: Auxiliary frequency source B
F00.06 |source selection| 2. Results of primary and 0
secondary operations
Digital .
F00.07 |frequency given 0.00Hz to maximum frequency Hz| 0.00
0: Main frequency source A +
auxiliary frequency source B
Primary and 1: Main frequency source A -
d Auxiliary frequency source B 0
F00.08 Soe;::;ﬁzrz 2: Take the maximum value ofthe
selection primary and s-ec.ondary components.
3: Take the minimum value between
the primary and secondary
components.
Selection of
auxiliary
frequency 1o refative to the maximum frequency
F00.09 source B 1. Relative to the main frequency source 0
reference during| A
main-auxiliary
operation
Main frequency
F00.10 source gain 0.0~300.0 % 100.0
Auxiliary
Foo.11 | frequency |0.073000 % | 1000
source gain
Sfynthetic gain
of primary and
F00.12 secondary  0,0~300.0 % | 100.0
frequency
sources
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0: Main and auxiliary channel
synthesis frequency

1: AI1* Main and auxiliary
channel synthesis frequency

2: AI2* Main and Auxiliary

Analo .
F00.13 adjustmer%t of Channel Synthesis Frequency 0
synthesized |3: AI3* Main and Auxiliary
frequency | Channel Synthesis Frequency
4: AI4* Main and Auxiliary
Channel Synthesis Frequency
5: High-frequency pulse (PULSE) *
Main and auxiliary channel synthesis
frequency
i 0.00~650.00 (F15.13=0) 0.0~
F00.14 | Acceleration 65000 (F15.13=1) 0~65000 (F15. | s | 15.00
13=2)
. 0.00~650.00 (F15.13=0)
F00.15 Detciilfera{w“ 0.0~6500.0 (F15.13=1) s | 15.00
0~65000 (F15.13=2)
Maximum —
F00.16 frequency 20.00~600.00 Hz | 50.00
Upper limit
F00.17 ﬁ‘equency 0: Set by F00.18 0
control
selection
F00 18 Upper limit | Lower limit frequency F00.19
' frequency |~ Maximum frequency Hz | 50.00
F00.16
Lower limit
F00.19 frequency  |0-00~Upper frequency F00.18 Hz | 0.00
Direction of L o
F00.20 movement |0: Same direction 1: Opposite direction 0
Inverted control| o. Allow forward/reverse rotation
F00.21 . . 0
1: Disable reverse rotation
Forward and
F00.22 | reverse dead |0.00~650.00 s | 0.00
zone time
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1.0~16.0 (4kW rated power of
frequency converter)
1.0~10.0 (Inverter rated power 5.5~

7.5kW)
F00.23 carrier 1.0~8.0 (Inverter rated power 11.00~ KHzl 2.0 .
frequency 45.00kW)
1.0~4.0 (Inverter rated power 55.00~
90.00kW)
1.0~3.0 (Inverter rated power 110.00~
400.00kW)
Automatic
F00.24 carrier 0 Invalid 1 0O
frequency 1: Valid
adjustment
Motor
F00.28 parameter  0: Motor 1 parameter group 0 O
group selection
F00.29 | User password 0~65535 0 O
. 10: Type G machine
F00.30 Model Selectlonl: Type P machine 0 O
F -
F00.31 resaieY0:0.01Hz 1: 0. 1Hz (speed unit is 10rpm) 0 O
Carrier
frequency lower|
F00.32 limit 0.00~F0.33 Hz | 20.00 O
corresponding
frequency point
Carrier
frequency upper
F00.33 limit HZ | 50.00 O
corresponding 10.00~150.00
frequency point
Carrier 1.0~F00.23
F00.34 |frequency lower kHz| 2.0 O
limit
F00.35 Input vqltage 0: 380V 1: 440V 0 O
selection
Communiclation
contro
F00.36 | start/stop ¢ Modbus 0 o)
channe 1: Profinet
selection  [2: EtherCAT
Communication3 : CANopen
F00.37 channel 10: All protocols are valid. 0 O
] selection
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Parameter lock |0: Lock all command channels
F00.38 function 1: Lock only the keyboard 0 O
selection
Single/Dual 0: Solo
F00.39 | BrushPWM . 10 bie Brush 0 O
Switching b Automati tchi
Control : Automatic switching
F01 |Motor 1 Parameter Group
Motor type 0: Ordinary asynchronous motor
F01.00 selection  |1:Variable frequency asynchronous motor 0 O
Motor rated N
F01.01 power 0.10~650.00 kW | 4.00 O
Motor rated N
F01.02 voltage 50~2000 In | 380 O
0.01 ~ 600.00 (motor rated power
Fo1.03 | Motorrated 75, Al 88 O
0. 1~6000.0 (motor rated power >75kW)
Motor
For.04 fed 0.01~600.00 Hz| 5000 | O
reque
ncy
Motor rated Ny
F01.05 speed 50~60000 rpm| 1440 O
Motor winding 0Y
F01.06 connection || 1y 1 O
method :
Fo1.07 |Motorrated 1y f65 1 000 0820 | O
power factor
F01.08 motor efficiency30.0~100.0 % | 85.0 O
asynchronous -y __ ¢4 (Motor rated <
power <75kW)
FO1.09 motgr stator 0. 1~6000.0 (motor rated power >75kW) ma 4740 O
resistance
asynchronous |, __ ¢4 (Motor rated <
power <75kW)
FOL10 motor rotor 0. 1~6000.0 (motor rated power >75kW) mQ 3120 O
resistance
. dLeakage ¢ 0.01 ~ 600.00 (motor rated power
FO1.11 |inductance of 54wy 9 001~60.000 (motor rated mH| 24.60 | O
asynchronous power >75kW)
motor
asynchronous (0. 1 ~6000.0 (motor rated power <75kW)
FOI.12 | motor mutual 0.01 ~ 600.00 (motor rated powernmH| 481.2 @)
inductance  >75kW)
No-load
excitation [0.01 ~ 600.00 (motor rated power
FO01.13 current of | <75kW) A | 4.00 O
asynchionous 0. 1~6000.0 (motor rated power >75kW)
motor
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Asynchronous

F01.14 |motor field 10.00~100.00 % | 87.00
weakening
coefficient 1
Asynchronous

FO01.15 |motor field 10.00~100.00 % | 80.00
weakening
coefficient 2
Asynchronous

F01.16 |motor field 10.00~100.00 % | 75.00
weakening
coefficient 3
Asynchronous

F01.17 motor field 10.00~100.00 % | 72.00
weakening
coefficient 4
Asynchronous

F01.18 |motor field 10.00~100.00 % | 70.00
weakening
coefficient 5
synchronous 1~60000 (Motor rated power <75kW) Model

FOL.19 |motor stator  |0.1~6000.0 (motor rated power > mQ |confirm
resistance 75kW) ed

0.01~600.00 (Motor rated Model
ode

F01.20 Synchronot_ls power <75kW) confirm
motor d-axis |0.001~60.000 (motor rated power mH| ed
inductance > 75kW)

0.01 NgOO.OO (Motor rated Model

FO1.21 Synchronous  |power <75kW) confirm
motor g-axis  |0.001~60.000 (motor rated power mH| ed
inductance > 75kW)

Synchronous - .

F01.22 |motor  back 10.0 d2000.3 (back electromotive force n clz)/lefslirerln
electromotive |3t Tated spee ) ed
force

F01.24 |Encoder type 0: ABZ incremental encoder 0

4: rotary transformer

F01.25 |Encoder Line |1~~65535 1024
Count
Encoder zero o

F01.26 pulse phase 0.0~359.9 0.0
angle
AB pulse phase |0: Forward

FO1.27 Jsequence 1: Reverse 0
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Number ofpole

F01.30 pairs ofa rotary 1~65535 1
transformer
encoder high
F01.31 |frequency filter 0~1 10
coefficient
Speed
F01.32 feedback  0.0~10.0 (0.0: Speed feedback 0.0
: disconnection |disconnection detection is invalid) ’
detection time
Speed
F01.33 feedback  0.000~30.000 0.002
filtering time
0: No operation
1: Asynchronous machine static self-
learning
Motor 12 e:arz?lisr}llgr;chronous machine rotating self-
F01.34 parameter self410. No operation 0
learning 11: Asynchronous machine static self-
learning
12: Asynchronous machine rotating self-
learning
F02 [Input terminal function group
X1 Numeric (1): No functionl
F02.00 i : Run terminal RUN 1
input Function 2: Running direction F/R
Selection : . .
: 3: Three-wire running stop control
X2 Numeric | 4: Forward jog (FIOG)
F02.01 [Input Function |35: Reverse jog (RJOG) 2
Selection 9: Free stop
X3 Numeric %(1) E/?ullt' resetd _—
F02.02 i . Multi-speed terminal 11
Input Function 12: Multi-speed terminal 2
Selection : ! !
- 13: Multi-speed terminal 3
X4 Numeric 14: Multi-speed terminal 4
F02.03 |Input Function | 19: Acceleration/deceleration time 12
Selection terminal 1
. 20: Acceleration/deceleration time
X5 Numeric terminal 2
F02.04 |Input 21: Acceleration and deceleration 13
Function prohibited
Selection 22: Operation paused
. 23: External Fault Input
X6 Numeric 30: Motor 1/Motor 2 switching
F02.05 Input_ 33: Zero Servo Commands 14
Function 45: Shut down and apply DC braking
Selection 46: DC brgking durti)ngkshutdown
. 47: Immediate DC braking
F02.06 ﬁ;gnm@m 48: Fastest DC braking 10
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1: Negative logic closed loop invalid
/ open loop valid

Function 50: External Parking
Selection 57: Inverter Enable
___| 58: Brake Inspection
All Numeric | 59: Brake release feedback
F02.07 | Input Function | 60: Brake closure feedback 58
Selection | 61: Absolute distance alignment
Al2 dlgtltal 62: Positioning and Operation
F02.08 ﬁllrlllgtlilon 63: Forward/Upward Deceleration 0
selection | Switch
AI3 Numeric |64: Reverse/Ground Deceleration Switch
Fo2.09 | Input Fur_lction 65: Forward Stop Switch 0
Selection | 66: Reverse Stop Switch
Al4 Numeric |67: Limiting shielding
F02.10 Inpsuetlle:;?ggon 68: Motor 1/_M_otor 2 switching_ 0
) : (brake logic is invalid when active)
(Expansion |} 5. 1ti_shake function disabled
Card) 1611 90% limit
X8 Numeric . Tower crane o torque 1.m1.t ¥nput
Input Function 162: Tower crane 80% torque limit input
F02.11 Selection 163: Tower crane 100% weight limit 0
(Expansion input 164: Tower crane 80% weight
Card) limit input
X9 Numeric | 165: Tower crane 50% weight limit input
Flllglcjgf)n 166: Brake power-on check
F02.12 Seloction 172: Ultra-low speed operation 0
(Expansion
Card)
X10 Numeric
Input Function
F02.13 |  Selection 0
(Expansion
Card)
D7 | D6 |D5|D4 | D3 | D2 |D1| DO
Digital input | * | X7 | X6 | X5| X4 | X3|X2| X1
termina . : - 000
F02.15 positive/negativ 0: Positive log1(_: closed loop valid / 00000
¢ logic 1 open loop invalid
1: Negative logic closed loop invalid
/ open loop valid
D7 | D6 |D5|D4 | D3 | D2 |D1| DO
Digital input | X11|X10] X9 | X8 | Al4 |AI3|AI2] All
_te_rminal . |0: Positive logic closed loop valid / 000
Fo216 positive/ negatry open loop inv%ilid b 00000
e logic 2
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Number of

times the digitall

0 to 100, where O represents no filtering

F02.17 | . - Lo . 2
input terminal isand n indicates sampling every n ms.
filtered
X1 Effecti
FO2.18 | Dejay Time 0-000~30.000 s | 0.000
X1 Invalid
F02.19 Delay Time 0.000~30.000 s | 0.000
F02.20 | X2 Effective s 55030 000 s | 0.000
Delay Time
Fo2.21 | X2Mvalid -, 65030000 s | 0.000
Delay Time
Fo2.22 | X3 Effective s 5530 000 s | 0.000
Delay Time
Fo2.23 | X3Mmvalid s 650 30.000 s | 0.000
Delay Time
Fo224 | X4 Effective s 55 30 000 s | 0.000
Delay Time
Fo2.25 | X4Invalid -y 65030000 s | 0.000
Delay Time
Minimum input 0.00~Maximum input pulse frequency
F02.26 pulse frequencyFop 28 kHz| 0.00
Minimum input
F02.27 | corresponding |-100.0~+100.0 % | 0.0
settings
Maximum input .
F02.28 pulse frequencyo'm 100.00 kHz| 50.00
F0229 Maximuminputl ;406 100 0 % | 100.0
settings
F02.30 | Pulseinput ) 65 1000 s | 0.10
filtering time
Units digit: All
Tens digit: AI2
Hundreds: AI3
F0231 Analgg input | Thousands: Al4 (Expansion Card) 0000D
function 0: Analog Input

selection

1: Digital input (0 for below 1V, 1 for

above 3V, and the result in between is
the same as the previous result)
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Units digit: AIl curve selection
Tens digit: AI2 curve selection
) Hundreds digit: AI3 curve selection
F02.32 Analog 1np}1t ghgllllie\illédls 14 Curve Selection 3210D
curve selection |-
1: Curve 2
2: Curve 3
3: Curve 4
F02.33 | . Curvel ~FOD In| 0.10
’ Minimum Input 0.00~F02.35 ’
Curve 1
Minimum
F02.34 Input —100.0~-+100.0 % | 0.0
Corresponds to
Given
F02.35 Curve 1 F02.33~10.00 In | 9.90
' Maximum Input : : ’
Curve 1
Maximum
F02.36 Input | ~100.07+100.0 % | 1000
Corresponds to
Given
F02.37 Curve 2 10.00~F02.39 In | 0.10
' Minimum Input|™**" : ’
Curve 2
Minimum
F02.38 Input +100.0~+100.0 % | 0.0
Corresponds to
Given
F02.39 Curve 2 F02.37~10.00 In | 990
' Maximum Input : . ’
MCurye 2
aximum
F02.40 Input | ~100.07+100.0 % | 1000
Corresponds to
Given
F02.41 Curve 3 0.00V~F02.43 In | 0.10
' Minimum Input|** : ’
Curve 3
Minimum
F02.42 Input [ 100.0~~+100.0 % | 0.0
Corresponds to
Given
Curve 3
1 Input ) )
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F02.44

Curve 3
inflection
point 1 input
corresponding
to the given

~100.0~+100.0

%

25.0

F02.45

Curve 3
Inflection Point
2 Input

F02.43~F02.47

In

7.50

F02.46

Curve 3
Inflection Point
2 Input

Corresponding
to Given

+100.0~+100.0

%

75.0

F02.47

Curve 3
Maximum Input

[F02.45~10.00

In

9.90

F02.48

Curve 3
Maximum
Input
Corresponds to
Given

~100.0~+100.0

%

100.0

F02.49

Curve 4
Minimum Input

-10.00~F02.51

In

-9.90

F02.50

Curve 4
Minimum
Input
Corresponds to
Given

~100.0~+100.0

%

-100.0

F02.51

Curve 4
Inflection Point
1 Input

F02.49~F02.53

In

-5.00

F02.52

Curve 4
Inflection Point
1 Input
Corresponding
to Given

—100.0~+100.0

%

-50.0

F02.53

Curve 4
Inflection Point
2 Input

F02.51~F02.55

In

5.00

F02.54

Curve 4
Inflection Point
2 Input
Corresponding
to Given

—100.0~+100.0

%

50.0

F02.55

Curve 4
Maximum
Input

F02.53~10.00

In

9.90
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Curve 4
Maximum
F02.56 Input -100.0~+100.0 % | 100.0 .
Corresponds to
Given
Fo2.57 | AlLiltering o 900 10,000 s | 0100 e
Fo2.58 | AlZ filtering o 909 10,000 s | 0100 e
A3 Filtering N
F02.59 Time 0.000~10.000 s | 0.100 °
AlA4 Filtering
F02.60 Time 1 600~10.000 s | 0100 e
(Expansion
Card)
F02.61 | AD sampling }, 5, 2 )
hysteresis
Analog Input 0: 0~10V
F02.62 All Type [3: -10~10V 0 O
Selection #: 0~5V
Analog Tnput 0: 0~10V
nalog Mput ;. 4~20mA
F02.63 élf Tt}./pe b. 0~20mA 1 O
election [y = &y
Analoe Input 0: 0~10V
nalog Mput 1. 4~20mA
F02.64 21:13 Tgpe b, 0~20mA 0 ©)
election [, 5y
Analog Input 0: 0~10V
Al4 Type  2: Retain
F02.65 | Selection B: -10~10V 2 O
(Expansion #4: 0~5V
Card)
F02.66 reserve @)
F02.67 reserve )
F02.68 reserve O
F02.69 reserve O
F02.70 reserve &
F02.71 reserve O
F02.72 reserve
X11 Numeric
Input
F02.73 | Funetion | 0: No function 0 O
Selection
X12 Numeric
F02.74 Input 0: No function 0 O
Function
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Selection
D7 |D6 |D5 |D4 ]3) D2 D1 DO
terminal
F02.75 o, 0: Positive logic closed (valid) / 00
positive and . .
. . ,|Open (invalid)
negative logic 3 !
1: Inverse logic: Closed loop
invalid / Open loop valid
F03 | Output terminal function group
Y1 Output 0: No output
F03.00 Function  [1: Inverter running (RUN) 7
Selection  2: Output frequency reached (FAR)
Y2 Output 3: Output frequency detection FDT1
F03.01 Function  @: Output frequency detection FDT2 33
Selection  [5: Reverse operation (REV)
R1 Output  6: Jogging in progress
F03.02 Function  [7: Inverter malfunction 28
Selection ~ [8: Inverter preparation complete
R2 Output  |(READY)
F03.03 Function  [9: Maximum frequency reached 7
Selection  |10: Lower limit frequency reached
11: Current limiting effective
12: Overpressure stall effective
Y3 Output .
17: Motor overload warning
Function .
18: Inverter overheating pre-alarm
F03.04 Selection 0

(Expansion
Card)

R3: Zero Server
24: Undervoltage status

27: Running at zero speed

28: Brake Control
29: Brake Inspection Tips
30: Overload protection

activated

alarm output

37: Rotary eddy current control

35: Weighing disconnection or overload

43: Abnormal power-on detection of the
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31: Low voltage protectionbrake.

start

33: Brake failure

34: Motor and fan control

44: Select motor 1 is effective

45: Select motor 2 is effective

Output D7 D6 D5 D4 D3 D2 D1 DO
F03.05 | signaltype |[* * * * R2 Rl Y2 YI 00000
selection 0: Level 1: Single pulse
D7 D6 D5 D4 D3 D2 D1 DO
Digital output * R_4_ R3 * R2 Rl Y2. Yl
positive/negativ|0: Positive logic closed loop valid / 00000
F03.06 e logic open loop invalid
1: Negative logic closed loop invalid
/ open loop valid
0: Standard digital output;
Y2 Output T g ;
F03.07 Selite%ltlionype 1: High-frequency pulse 0
output
D7|D6|D5| D4 |D3|D2| DI | DO
Output state | , | , | 4 FD|FD
REV FAR|RUN
F03.08 | control during T2 Tl 00000
jogging 0: Valid during jogging; 1: Invalid
during jogging.
Y1 Effective
F03.09 Delay Time 0.000~30.000 0.00
Y1 Invalid
F03.10 Delay 0.000~30.000 0.00
Time
Y2 Effective
F03.11 Delay Time 0.000~30.000 0.00
Y2 Invalid
F03.12 Delay 0.000~30.000 0.00
Time
R1 effective
F03.13 delay time 0.000~30.000 0.00
R1 Invalid
F03.14 Delay 0.000~30.000 0.00
Time
R2 effective
F03.15 delay time 0.000~30.000 0.00
R2 Invalid
F03.16 Delay 0.000~30.000 0.00
Time
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F03.17 | Yloutut 14 400—30.000 o 10250 |
single
pulse time
Y2 output
F03.18 single P 0.000~30.000 s | 0.250 [
pulse time
R1 outputs
FO319 |G P 0.000~30.000 s 10250 | e
pulse time
F03.20 (R2outputs 14 550 30,000
’ single : : s | 0.250 °
pulse time
0: Operating frequency (absolute value)
F03.21 Analog output | 1: Set frequency (absolute value) 0 O
M1 selection |2: Qutput torque (absolute value)
3: Set torque (absolute value)
4: Output current
F03.22 Analog output | 5: Output voltage 2 0O
M2 selection |6: Bus voltage
_ 7: Output power
f}{e 2 Eé%lé' See the Analog Output Terminal
F03.23 puls% outp}ilt Function Table for details. 11 O
function
Y2 high-
frequency pulse
F03.24 | output 100% 0.00~100.00
corresponding kHz| 50.00 ®
frequency
Y2 high-
frequency pulse
F03.25 output 0% |0-00~100.00
corresponds to kHz| 0.00 o
the frequency
F03.27 | M1 output bias [-100.0~100.0 % | 0.0 °
F03.28 M1 Output Gain -10.00~10.00 1.000 °
F03.29 | M2 output bias |-100.0~100.0 % | 0.0 °
F03.30 M2 Output Gain -10.00~10.00 1.000 °
PLCoutput |p7 pg D5 D4 D3 D2 DI
F03.31 terminal Iy % R4R3 *R2R1 Y2 Y1 00000
control logic  |0: No output 1: Output *
selection
R3 Output
F03.32 Function | See F03.02 for details. 0 0O
Selection
(Expansion
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Card)
R4 Output
Function | See F03.02 for details.
F03.33 Selection 0
(Expansion
Card)
Analog
F03.34 | output type |0: 0~10V 0
selection M1 1: 4~20mA
Analog 2:0~20mA
F03.35 | output type 1
selection M2
F04 |Start-stop control parameter group
F04.00 |Startup method |0: Start directly 0
Startup —10.00~10.00
F04.01 frequency Hz | 0.00
Startup .. .
F04.02 frequency  |0-007-60.00, 0.00 is invalid s | 0.00
retention time
Fo4.03 | StartingDC 14 6100.0 (100.0 = motor rated current)| % | 50.0
braking current
F04.04 DCtti)gging 0.00~30.00, 0.00 is invalid s | 0.00
DC braking
F04.05 |demagnetization| (.00~ 30.00 0.00
time §
F04.06 | Pre-excitation |56 05000 (100.0 = no-load current) | % | 100.0
current
Pre-excitation [().00~10.00
F04.07 time s | 0.10
Units digit: Tracking start frequency
0: Maximum frequency
1: Shutdown frequency
Speed %eig'“;eeraiilzfi?t]ion selection
F04.08 | tracking ' ) - 01
method 0: Search only in the direction of
the instruction.
1: Ifthe speed cannot be found in the
command direction, search in the
opposite direction.
Speed
Fo4.10 | tracking 017200 s | 20
deceleration
time

107




TC760 Tower Crane Dedicated Frequency Converter User Manual

FO4.11 Speed 30.0~150.0 (100.0 = inverter % | 500
tracking current|rated current)
Speed
’ compensation :
gain
0: Linear acceleration/deceleration
Acceleration 1: Continuous S-curve
F04.14 and acceleration/deceleration 0
deceleration |2: Discontinuous S-curve
methods acceleration/deceleration
the intial 10003000 (F15.13=0) 0.0~
Fo4.15 [Po 0 O 713000 (FI5.13=1) 0~3000 (F15 s | 100
curve during . : :
acceleration | 13=2)
The time
interval at the
F04.16 end ofthe ) ) S 1.00
S-curve during | The setting range is the same as F04.15.
acceleration
The initial
period of
F04.17 | the S-curve |The setting range is the same as F04.15. | s | 1.00
during
deceleration
The time
interval at the
end ofthe s 1.00
F04.18 | g irve during | The setting range is the same as F04.15.
deceleration
Parking 0: Decelerate and stop
F04.19 0
methods | 1: Free parking
Parking DC .
F04.20 | braking start |0-00~Maximum frequency F00.16 Hz | 0.00
frequency
DC braking - _
F04.21 current for 0.0~100.0 (100.0 = motor rated current) % | 500
parking
DC braking )
FO4.22 ime for parking 0-00~30.00 0.00: Invalid s | 0.00
Parking DC
F04.23 braking 10.00~30.00 0.50
demagnetization| S
time
F04.24 FluxGBr.aking 100~200 (100: non-magnetic 100
’ amn

flux braking)

108




TC760 Tower Crane Dedicated Frequency Converter User Manual

F04.26

Fault/Free-start
method

0: Start using F04.00 configuration
mode.

1: Speed tracking start

F04.27

Terminal start

command
reconfirmation

0: Unconfirmed
1: Confirmation required

F04.28

Minimum
effective output
frequency

0.00~50.00 (0.00: Function invalid)

F04.29

Zero speed
judgment
frequency

0.00~5.00

0.25

F04.30

Synchronizer
Initial Magnetic
Pole
Search Method

0: Invalid 1: Method 1

F0S

V/F control parameter group

F05.00

V/F curve
setting

0: Straight line V/F
1: Multi-point polyline V/F

F05.01

Multi-point VF
frequell'éciy point

0.00~F05.03

0.50

F05.02

Multi-point VF
voltage point
V1

0.0~100.0 (100.0 = rated voltage)

%

1.0

F05.03

Multi-point VF
frequenczy point
F

F05.01~F05.05

Hz

2.00

F05.04

Multi-point VF
voltage point
V2

0.0~100.0

%

4.0

F05.05

Multi-point VF
frequency point
F3

F05.03 ~ Rated frequency
(reference frequency) ofthe motor

Hz

5.00

F05.06

Multi-point VF
voltage point
V3

0.0~100.0

%

10.0

F05.07

VF Separated
Mode Voltage
Source

0: VF separation voltage digital setting
1: All

2:AI2

3:AI3

4: High-frequency pulse (X7)

5: PID

6: Communication given

Note: 100% is the rated voltage of
the motor.

F05.08

VF Separation
Voltage Digital
Setting

0.0~100.0 (100.0 = motor rated voltage)

%

0.0
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F05.09

VF voltage rise
time

0.00~60.00

2.00

F05.10

V/F forward
torque boost
gain

0.00~200.00

%

3.50

F05.11

V/F slip
compensation
gain

0.00~200.00

%

0.00

F05.12

V/F Slip
Filtering
Time

0.00~100.00

1.00

F05.13

Oscillation
suppression
gain

0~20000

300

F05.14

Oscillation
suppression
cutoff
frequency

0.00~600.00

55.00

F05.15

Droop
control
frequency

0.00~10.00

0.00

F05.16

Energy
efficiency

0.00~50.00

%

0.00

F05.17

Energy-saving
action time

1.00~60.00

5.00

F05.18

Synchronous
machine
flux
compensation
gain

0.00~500.00

%

100.00

F05.19

Synchronous
machine
flux
compensation
filter time
constant

0.00~10.00

0.50

F05.20

VF separate

power supply

given rate of
change

-50.00~50.00

%

0.00

F05.21

Manual torque
boost cutoff
frequency

0.00~50.00

50.00

F05.22

Automatic
Torque Boost
Gain

0~300

100

F05.23

Oscillation
Suppression
Method
Selection

o

~1
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Torque
current
F05.24 filtering ~ |0.0~~6500.0 Ms| 0.0
time
constant

Excitation
current
F05.25 filtering ~ |0-07500.0 Ms| 0.0
time
constant

Over-excitation
F05.26 | chable potential |0~ 1 0

Overexcitation
F05.27 | current setting |0.0~180.0 % | 0.0
value

Overexcitation
F05.28 operating | 110.0~140.0 % | 0.0
voltage

Overexcitation

current
F0529 | adjustment |0-0077100.00 0.00
proportional

gain

Overexcitation

F05.30 ;hl;rlesrtl; 0.00~600.00 Ms | 0.00

integral time

Overvoltage
suppression,
regulation,

proportional
gain

Overvoltage
suppression

F05.32 | frequency |4 .00~600.00 Ms | 0.00
modulation

integral time

Undervoltage
suppression

rodulaion |00600.00 Ms | 0.00
F05.33 modulation
integral time

Torque booster
ring 0.00~600.00 0.50

proportional
gain

F05.34

Torque boost

time

Fo06 Vector control parameter set
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F06.00

Speed
proportional
gain ASR P1

0.00~100.00

12.00

F06.01

'Velocity integral

time constant
ASR Tl

0.000~30.000
0.000: No points

0.250

F06.02

Speed
proportional
gain ASR P2

0.00~100.00

10.00

F06.03

Velocity integral

time constant
ASR T2

0.000~30.000
0.000: No points

0.300

F06.04

Switching
frequency 1

0.00 ~ Switching frequency 2

5.00

F06.05

Switching
frequency 2

Switching frequency 1 to
maximum frequency F00.16

Hz

10.00

F06.06

No-load current
gain

50.0~300.0

%

100.0

F06.07

Speed loop
output filter
time constant

0.000~0.100

0.001

F06.08

Vector control
slip gain

10.00~200.00

%

100.00

F06.09

Speed
control torque
upper limit
source selection

0: Set by F06.10 and F06.11

F06.10

Speed control
electric torque
upper limit

80.0~250.0

%

165.0

F06.11

Speed control
braking torque
upper limit

80.0~250.0

%

165.0

F06.12

Excitation
Current
Proportional
Gain ACR-P1

0.00~10.00

0.50

F06.13

Excitation
current integral
time constant
ACR-T1

0.00~300.00 0.00: No points

10.00

F06.14

Torque Current
Proportional
Gain ACR-P2

0.00~10.00

0.50
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Torque-current
integral time

F06.15 | . nstant ACR- |0-00~~300.00 0.00: No points s 10.00
T2
SVC zero- |0: Brake
F06.17 frequenpy 1: No action taken 2
processing 12 Sealing tube
method
SVC zero-
F06.18 | frequency |0.07~400.0 % | 100.0
holding current
Voltage
F06.20 | feedforward |0~~100 % | 0
gain
Asynchronous machine units digit:
Asynchronous field weakening mode; 0:
No PI control output; Non-zero: PI
control output.
Tens: Asynchronous motor field
weakening output voltage limiting
method 0: F06.22 Output voltage
limiting is based on bus voltage.
F06.21 Field weakening 1: F06.22 Output voltage limiting is
: control selection|based on rated voltage. Synchronous 12
motor unit: Synchronous motor field
weakening mode
0: Invalid 1: Direct calculation
2: Automatic adjustment oftens digit:
Synchronous motor field weakening
output voltage limiting method 0:
F06.22 Output voltage limiting is based
on bus voltage.
1: F06.22 Output voltage limit is based
on rated voltage.
Weak magnetic o
F06.22 coefficient | 70-00~100.00 % | 100.00
Maximum field
weakening |0.0~150.0 (100.0 is the rated current
F06.23 current of | of the motor) % | 100.0
synchronous
motor
Weakening
F06.24 regulator ~ |0.00~10.00 0.50
proportional
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gain

F06.25

Integral time of]
field weakening
regulator

0.000~60.000

0.200

F06.26

Synchronous
machine
MTPA
control selection|

0: Invalid 1: Valid

F06.27

Initial
osition
self-learning
gain

0~200

%

100

F06.28

Injection
current low
frequency band

0.00 ~ 100.00 (100.00 is the
rated frequency ofthe motor)

%

10.00

F06.29

Low-frequency
injection current|

0.0 ~200.0 (100.0 is the rated current
of the motor)

%

40.0

F06.30

Injection
current low-
frequency
band regulator
gain

0.00~10.00

0.50

F06.31

Injection
current low-
frequency
band regulator
integral time

0.00~300.00

10.00

F06.32

Injected
current high
frequency band

0.00 ~ 100.00 (100.00 is the
rated frequency ofthe motor)

%

20.00

F06.33

High-frequency
injection current

0.0~30.0 (100.0 is the rated current of
the motor)

%

8.0

F06.34

Injection
current high-
frequency
band regulator
gain

0.00~10.00

0.50

F06.35

Injection
current high-
frequency
band regulator
integral time

0.00~300.00

10.00

F06.36

Synchronous
machine
magnetic
saturation

coefficient

0.00~1.00

0.60
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F06.37

Velocity
ring
stiffness
coefficient

0~20

11

F06.40

Reactive
current

amplitude
injected by the
synchronous
machine

-50.0~+50.0

%

10.0

F06.41

Synchronous
open-loop
low-frequency
processing
method

0:VF
1:IF

2: Use IF to start and VF to stop.

3: Full-process SVC

F06.42

Synchronous
open-loop
low-frequency
processing
range

0.0~50.0

%

8.0

F06.43

IF Injection
Current

0.0~600.0

%

80.0

F06.44

Magnetic
pole pull-in
current time
constant

0.0~6000.0

1.0

F06.45

Initial magnetic
pole lead angle

0.0~359.9

0.0

F06.46

Synchronous
machine
speed tracking
proportional
gain

0.00~10.00

1.00

F06.47

Synchronous
machine speed
tracking integral

gain

0.00~10.00

1.00

F06.48

Synchronous
machine speed
tracking filter
time constant

0.00~10.00

0.40

F06.49

Synchronous
machine speed
tracking
control strength

1.0~100.0

5.0

F06.50

Synchronous
machine speed
tracking control

threshold

0.00~10.00

0.20
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F06.51

Rise time of
active current
injected into
the
synchronous
machine

0.1~50.0

5.0

F06.76

Low-speed
correction

factor for stator

resistance of
asynchronous
motor

10.0~500.0

%

100.0

F06.77

Low-speed
correction
factor for rotor
resistance of
asynchronous
motor

10.0~500.0

%

100.0

F06.78

Asynchronous
motor slip
gain switching
frequency point

0. 10~Fmax

5.00

F06.79

Velocity ring
differential
time constant
ASR Td1

0.000~10.000

F06.80

The velocity
ring differential
time constant
ASR Td2

0.000~10.000

F06.81

Velocity ring
differential
limiting

0.0~150.0

%

F06.82

Bus voltage
filtering time
constant

0.0~1500.0

8.0

F07

Protection
Function

Settings Group

F07.00

Protective
shielding

E20| E22 |E13

EO

6

EO05

E04

E07

E08

is blocked.

0: Protection is effective; 1: Protection

000
00000

F07.01

Motor overload
protection gain

0.20~10.00

1.00

F07.02

Motor overload
pre-alarm

coefficient

50~100

%

80
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0: No temperature sensor

Motor 1: PT100
F07.03 | temperature [2: PT1000
sensor type |3: KTY84-130/150 0
4: PTC-130/150
Motor overheat _ oc| 110
Fo7o4 | poiston 0200
Motor. oc %
overheating |0~200
F07.05 alarm thresh(g)ld
0: Invalid
Bus voltage | 1: Undervoltage stall effective
F07.06 control 2: Overpressure stall effective 0
selection 3: Effective for both overvoltage
and undervoltage stall.
Overvoltage |120.0%~150.0%
F07.07 | stall control (380V, 100.0%=537V) % | 134.1
voltage
Undervoltage |60.0 ~ Instantaneous stop without
F07.08 | stall control |continuous recovery voltage (100.0 % | 76.0
voltage = standard bus voltage)
Voltage
determination |Voltage recovery is continuous even
FO7.09 1 “after power |after ag brief stol?:/ ~100.0 % | 860
outage
Delay time for
F07.10 detemélrllléng the|0.00~100.0 s | 050
of power outage
Current limiting 0: Invalid
F07.11 control 1: Limiting Method 1 2
2: Limiting Method 2
Current limiting| 20.0~180.0 (100.0 = inverter
Fo7.12 level ¢ rated current)( % | 1500
Fast rate . .
F07.13 limiting 0: Invalid 1: Valid 0
selection
F07.14 Nurlfl:%?ieers()f 0-20, 0: Fault retry is disabled. 0
Digital output
F07.15 |action selection|o: No action 1: Action 0
during fault
retry
Fo7.16 | Faultretty f0.01~30.00 s | 050
FO7.17 Fault retry count] 0.01~30.00 s | 10.00

and recovery
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1: Disable fault retries

time
| EO08| * |EO07|*| E02 | E06 |E0O5E04
Fault retry
F07.18 selection - 000000 O
0: Allow fault retries;
1: Disable fault retries
_ EZI‘ El6 ‘Elsﬁl‘ e ‘Elz ‘EOS‘EO7
Fo7.19 | E ault Action 000000 0O
: Selection 1 |0: Free parking; 1: Parking according 00
to parking method
Fault Action |_E28 | E27 | E25 | E23
F07.20 Selection 2 | 0: Free parking; 1: Parking according 0000 O
to parking method
Load drop . )
F07.21 protection 0: Invalid 1: Valid 0 °
selection
Load drop o
FO7.22 4 etection level |0-0~100.0 % | 200 ¢
Load drop
FO7.23 1 etection time | 0-0760.0 s 10 ¢
Load drop  |0: Report a fault, stop freely.
F07.24 | protection |1:Report a fault and park according to 1 o
action selection |the parking procedure.
Motor 0.0~50.0 (reference is the ,
F07.25 overspeed | maximum frequency F00. 16) % | 200 *
detection level
Motor 10.0~60.0, 0.0: Disable motor
F07.26 overspeed | gverspeed protection § 10 *
detection time
F07.27 | AVR function [0: Invalid 1: Valid 1 O
F07.28 Stal_l fau_lt 0.0~6000.0, (0.0 does not detect S 0.0 0
detection time |stall faults)
Stall control [g~100
F07.29 strength % 20 O
Instantaneous
stop without
F07.30 stopping  10.00~300.00 S | 20.00 O
deceleration
time
1 E10/ E13 |E1s§l] + [E19/E20] *
Fault retry 1111111
F07.32 option 2 0: Allow fault retries; 1 O
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Encoder wire
Fo734 | breakage o500 % | 100.0
etection
percentage
_ * e [x =]+ [+ [EI8ESI
F07.35 Psrﬁggfél%n 0: Protection is effective; 08880
1: Protection is blocked.
Fault ret - ‘* ‘* ‘* ‘* ‘* ‘E09 ‘E”
F07.36 option Ey 0: Allow fault retries; 1: Disable 11
fault retries
Power off,
F07.37 | retain starting |60.0~F07.38 % | 76.0
voltage
Power-on
F07.38 | readingand |F(7.37~100.0 % | 86.0
voltage
determination
Power-on read
F07.39 | and determine |{0~100.0 S | 5.00
delay time
Stgady-?tate
undervoltage
F07.40 15 doment delay |50~6000 ms| 20
time
0: Software detection
Input phase loss 1: ngdware detec‘Fion
detection | (continuous detection)
F07.41 method 2: Simultaneous detection of software 0
selection and hardware
3: Hardware detection (in-
process detection)
Ground short
FO7.42 circuit detection| .00~ 100.0 % | 20.0
' current setting
value
Warni ¥ % k% ox % (C32 C31 C30
FO743 | flocking | 0: Warning is valid; 000000
1: Warning is blocked. 00
Upper limit of
F07.44 | outputphase 11001000 % | 30.0
loss detection
current
Outpukt) the
number
F07.45 of phase loss 1~60000 10
detections
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ILP hardware
F07.46 | detection and |5~10000 100 °
judgment times
Soft start
F07.47 | disconnect |20~~1000 mS | 400 O
delay time
F08 |Multi-speed and simple PLC
F08.00 | Multi-speed 1 [0.00~Maximum frequency F00.16 Hz | 0.00 °
F08.01 | Multi-speed 2 |0.00~Maximum frequency F00.16 Hz | 5.00 °
F08.02 | Multi-speed 3 [0.00~Maximum frequency F00.16 Hz | 10.00 °
F08.03 | Multi-speed 4 [0.00~Maximum frequency F00.16 Hz | 15.00 °
F08.04 | Multi-speed 5 |0.00~Maximum frequency F00.16 Hz | 20.00 °
F08.05 | Multi-speed 6 |0.00~Maximum frequency F00.16 Hz | 25.00 °
F08.06 | Multi-speed 7 |0.00~Maximum frequency F00.16 Hz | 30.00 °
F08.07 | Multi-speed 8 |0.00~Maximum frequency F00.16 Hz | 35.00 °
F08.08 | Multi-speed 9 |0.00~Maximum frequency F00.16 Hz | 40.00 °
F08.09 | Multi-speed 10{0.00~Maximum frequency F00.16 Hz | 45.00 °
F08.10 | Multi-speed 11{0.00~Maximum frequency F00.16 Hz | 50.00 °
F08.11 | Multi-speed 12]0.00~Maximum frequency F00.16 Hz | 50.00 °
F08.12 | Multi-speed 130.00~Maximum frequency F00.16 Hz | 50.00 °
F08.13 | Multi-speed 14]0.00~Maximum frequency F00.16 Hz | 50.00 °
F08.14 | Multi-speed 15|0.00~Maximum frequency F00.16 Hz | 50.00 °
0: Shutdown after a single run
Simplified PLC 1: Stop after .a finite numbf.:r of c.ycles
FO8.15 | ™ ) oration |2 After a finite number of iterations, 0 .
IIJ\/IOde proceed according to the last
segment.
3: Continuous cycle
Finite number
FO8.16 | of iterations | 1710000 ! °
Units: Stop memory selection
. Tens: Power-off memory selection
F08.17 | Simple PLC 0. No memory (starting from paragraph 0
memory  |1) °
selection 1: Memory (starting from the moment
of power failure)
Simplified PLC . .
F08.18 | Time Unit |0: s (second) 1: min (minute) 0 .
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Units digit: Direction of movement
selection

0: Forward rotation 1: Reverse rotation
Tens: Acceleration/deceleration time

Fos.19 Sseectttli?lgsl (S)?lgcé[ég?eration/deceleration time 1 2: 0

Acceleration/deceleration time 3

1: Acceleration/deceleration time 2 3:

Acceleration/deceleration time 4
F08.20 | FIst e8It 10 0—6000.0 rpm| 5.0
F08.21 Sseeigggg Same F08.19 0
F08.22 Siﬁﬁﬂ?n;eﬁﬁzm 0.0~6000.0 pm| 5.0
F08.23 Sse;gggs Same F08.19 0
F08.24 Trgggi;egggggt 0.0~6000.0 pm| 5.0
F08.25 Sseectgggf Same F08.19 0
F08.26 ;ﬁlﬂjﬁgngﬁﬁg 0.0~6000.0 pm| 5.0
F08.27 Sseectgggg Same F08.19 0
F08.28 ritgnfiinfmné 0.0~6000.0 pm| 5.0
F08.29 Sseectgggf Same F08.19 0
F08.30 ritgnfﬁinfmné 0.0~6000.0 pm| 5.0
F08.31 7thsfé‘;‘tri‘;‘lggr:ph Same F08.19 0
F08.32 rzltfnslfént‘fmnz 0.0~6000.0 pm| 5.0
F08.33 Sthsgitﬂi%;ph Same F08.19 0
F08.34 itﬁniiin;ﬁ 0.0~6000.0 pm; 5.0
F08.35 9‘:’3{?@:"}‘ Same F08.19 0
F08.36 rﬁ‘ﬂjﬁi‘?ﬁ;‘; 0.0~6000.0 pm| 5.0
Fog.37 | 10thparagraph | ko 19 0

settings
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10th segment

F08.38 running time 0.0~6000.0 pm 5.0
F08.39 “‘I;ept‘t’irjgg;aph Same F08.19 0
11th segment
FO08.40 | running time |0.0~6000.0 pm| 5.0
Fog41 | 120 ept?ir:gggaph Same F08.19 0
12th t
FO842 |\ hing time |0.0~6000.0 pm| 5.0
F08.43 13‘2§§fggsraph Same F08.19 0
13th t
F08.44 rﬁnn;fggi?gg 0.0~6000.0 rpm| 5.0
Setting in
F08.45 paragraph 14 Same F08.19 0
14th t
F08.46 runnisneggl:iﬁne 0.0~6000.0 rpm| 5.0
Section 15
FO8.47 seftings Same F08.19 0
15th t
F08.48 | ot SN 10, 0~6000.0 rpm| 5.0
F09 |PID functiongroup
0: Digital PID given; 4: Al4
. (expansion card)
F09.00 | PIDEven 1. 4y s pULSE (X7) 0
2: AI2 6: Communication given
_ 3: AI3
F09.01 Digital PID  |0.0~PID setpoint feedback range F09.03 0.0
given
1: AIl 5: PULSE (X7) 2: AI2
PID feedback |6: Communication given
F09.02
source 3: AI3 7: Reserved !
4: Al4 (expansion card) 8: Output torque
PID setpoint
F09.03 | feedback range |0- 17-6000.0 100.0
Units digit: 0: positive effect; 1:
PID negative effect
Direct/Reverse | Iens: Direction selection based on
F09.04 : whether the command is active or 0
Action -
Selecti passive.
election 4. g not follow
1: Follow
F09.05 | Proportional |0.00~100.00 0.40
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Gain 1
F09.06 Integral Time 1 0000’\’30000, 0.000: No points S 10.000
) _ _ awarded. )
F09.07 Dltfifr%rgnltlal 0.000~30.000 ms | 0.000
Proportional |0.00~100.00
F09.08 Gain 2 0.40
F09.09 Integral Time 2 0000’\’30000, 0.000: No pOiIltS S 10.000
) _ _ awarded. )
F09.10 leifgeenztlal 0.000~30.000 ms | 0.000
PID parameter 0: Do n of Swltch o .
F09.11 switching 1: Switch via digital input terminal 0
conditions  |2: Automatic switching based on
deviation
PID parameter
F09.12 switching  |0.00~F09.13 % | 20.00
deviation 1
PID parameter
F09.13 switching | F09.12~100.00 % | 80.00
deviation 2
F09.14 [PID initial value|0.00~100.00 % 0.00
Fo9.15 PID Il valuel, 650,00 s| - 0.00
F09.16 [PID output limitF09-17~+100.0 w300
PID output
F09.17 | o P 1-100.0~F09.16 % 0.0
F09.18 | PID ]L)ﬁii?ﬁon 0.00~100.00, (0.00 is invalid) %|  0.00
F09.19 PIDhﬂfirt‘iflagtwe 0.00~100.00 % 5.00
PID integral ~ 0 =
F09.20 separation ?'00 1100'00’ (.IOO.'O.OA) lid %| 100.0
threshold ntegral separation is invalid) 0
PID gi
F09.21 changgelrizlle 0.000~30.000 s | 0.000
PID feedback
F09.22 ﬁlt;eﬁmaec 0.000~30.000 s | 0.000
F09.23 | PID output
filtering time |0-000~30.000 s | 0.000
F09.24 | PID feedback
disconnection |0-00~100.00 100.00 = Feedback % | 100,00
upper limit | disconnection invalid ? ’
detection value
1D feedback 0.00~100.00 0.00 = Feedback
i i .00~100.00 0.00 = Feedbac
F09.25 disconnection % | 0.00

lower limit

detection value

disconnection invalid
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F09.26

PID feedback
disconnection
detection time

0.000~30.000

0.000

F09.27

PID sleep
control selection

0: Invalid

1: Zero-speed hibernation

2: Lower limit frequency sleep mode
3: Sealing and Dormant

F09.28

Sleep Action
Point

0.00~100.00 (100.00 corresponds to
the PID setpoint feedback range)

%

100.00

F09.29

hibernation
delay time

0.0~6500.0

0.0

F09.30

Awakening
Action Points

0.00~100.00 (100.00 corresponds to
the PID setpoint feedback range)

%

0.00

F09.31

Wake-up delay

0.0~6500.0

0.0

F09.32

Multi-segment
PID control 1

0.0~PID setpoint feedback range F09.03

0.0

F09.33

Multi-segment
PID control 2

0.0~PID setpoint feedback range F09.03

0.0

F09.34

Multi-segment
PID control 3

0.0~PID setpoint feedback range F09.03

0.0

F09.35

Feedback
voltage lower
limit

Feedback voltage lower limit ~ 10.00

In

10.00

F09.36

upper limit of
feedback
voltage

0.00 ~ Upper limit of feedback voltage

In

0.00

F09.37

Selection of
integral action
within the
given time
interval of PID
control

0: Always calculate the integral term
1: F09.21 The integral term will be
calculated after the set time is reached.

2: Start calculating the integral term
when the error is less than F09.38.

F09.38

The integral
action ofthe
PID input
deviation within
the given time
interval

0.00~100.00

%

30

F09.39

Wake-up
method
selection

0: Target pressure F09.01 *
Awakening action point coefficient

1: Awakening Action Point (F09.30)

F09.40

Awakening
Action Point

0.0~100.0 (100% corresponds to
PID input)

Coefficient

%

90.0
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F09.41

Pipeline
overpressure
alarm pressure

0.0~Pressure sensor range F09.03

bar

6.0

F09.42

Overpressure
protection
action time

0 to 3600 (0 is invalid)

F09.43

PID reverse
limiting

0: Invalid 1: Valid

F10

Communication Function Group

F10.00

Local Modbus
communication
address

1~247, 0 is the broadcast address

F10.01

Modbus
communication
baud rate

: 4800 3: 38400
: 9600 4: 57600

F10.02

Modbus data
format

0

1

2: 19200 5: 115200

0: 1-8-N-1 (1 start bit + 8 data bits +
1 stop bit)

1: 1-8-E-1 (1 start bit + 8 data bits +
1 even parity + 1 stop bit)

2: 1-8-O-1 (1 start bit + 8 data bits + 1
odd parity + 1 stop bit)

3: 1-8-N-2 (1 start bit + 8 data bits +
2 stop bits)

4: 1-8-E-2 (1 start bit + 8 data bits +
1 even parity + 2 stop bits)

5: 1-8-0-2 (1 start bit + 8 data bits + 1
odd parity + 2 stop bits)

F10.03

Communication
timeout

0.0s ~60.0s, 0.0: Invalid (also valid
for master-slave configuration)

0.0

F10.04

Modbus
response delay

1~20

F10.05

Master-slave
communication
function
selection

0: Invalid 1: Valid

F10.06

Master-slave
selection

0: Slave 1: Master (broadcast)

F10.07

Host sends data

0: Output frequency; 3: Given torque
1: Set frequency 4: PID input
2: Output torque; 5: Output current

F10.08

Slave reception
ratio coefficient

0.00~10.00 (multiples)

1.00

F10.09

Host
transmission

interval

0.000~30.000

0.200

125




TC760 Tower Crane Dedicated Frequency Converter User Manual

F10.10

Communication
protocol
selection

0: Modbus-RTU protocol
2: CANopen protocol

F10.11

Profibus-DP
card

communication
address

1~125

F10.12

CANopen
expansion card
communication

address

1~127

F10.13

DeviceNet
expansion card
communication

address

1~63

F10.14

Communication
card process
data response
delay time

0.0~200.0

0.0

F10.15

Expansion card
and bus
communication
baud rate

Units digit: CANopen
0: 125K

1: 250K

2: 500K

3: 1M

23

F10.17

F10.31

PZD2~PZD16
Receive Data
Type Selection

When the displayed data is 65535, it
means that the current PZD is
reserved and unused; when it is
displayed as

something else, such as 4609, it
means that the current function code
F18.01 is selected (18D=12H,
01D=01H,

1201H=4609D).

65535

F10.32

F10.46

PZD2~PZD16
Send Data Type
Selection

65535
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Units digit: reserved
Tenth digit: CANopen
0: Initialization state
1: Pre-operation status
2: Operation Status
Communication 3: Stopped state o 000
F10.47 4: CANopen communication
card status
abnormal status
5: Modbus communication
abnormal status
6: Factory Testing
Status
Hundreds: Reserved
Communication
F10.48 | card software
version
Number of
F10.49 | process data |1~16 2
received
Number of
F10.50 | process data |1~16 2
sent
Process data .
. 10: Keyboard Settings
address setting . . 0
F10.51 1: Main Site Configuration
method
selection
Communication 0: Invalid
F10.52 | card manual |- nva_l ! 0
. 1: Valid
reset selection
485 EEPROM |(-10: Default operation (used
F10.56 Write during debugging) 0
) Processing | 11: Never trigger write operations (can
Selection  |be used after debugging is complete)
SCI transmit . . .
F10.57 | timeout reset |0: Resetinvalid; 1: Reset valid 1
enable
SCI send
F10.58 | timeoutreset |110~10000 150
delay time
CANopen
Fl0.59 communication |, . ¢4 00 600.00
timeout
F10.60 |Inverter power- 0~1 1
on indicator
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0: Both read and write commands will
SCI response be answered.
F10.61 P 1: Read replies, write no reply 0
selection ) )
2: No response to either reading
or writing.
CANopen self-
test
F10.62 identification |0~65535 0
code
F11 |User-selected array
The content displays U01.00,
Fl1.00 | Userselected fingicating that function code FO1.00 100.00
parameter 1 |has been
selected.
User-selected
F11.01 parameter 2 U00.01
User-selected
F11.02 parameter 3 U00.02
User-selected
F11.03 parameter 4 U00.03
User-selected
F11.04 parameter 5 U00.04
User-selected
F11.05 parameter 6 U00.07
User-selected
F11.06 parameter 7 U00.14
User-selected
F11.07 parameter 8 U00.15
User-selected
F11.08 parameter 9 U00.16
User-selected
F11.09 | parameter 10 U00.18
User-selected
F11.10 parameter 11 U00.19
User-selected
F11.11 parameter 12 U00.29
User-selected
F11.12 | parameter 13 U02.00
User-selected
F11.13 parameter 14 U02.01
User-selected
F11.14 parameter 15 U02.02
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User-selected

F11.15 parameter 16 U03.00
User-selected
F11.16 parameter 17 U03.02
User-selected
F11.17 parameter 18 U03.21
User-selected
F11.18 parameter 19 U04.00
User-selected
FIL.19 parameters 20 U04.20
User-selected
F11.20 parameter 21 U05.00
User-selected
F11.21 parameter 22 U05.03
User-selected
F11.22 parameter 23 U05.04
User-selected
F11.23 parameter 24 U08.00
User-selected
Fl1.24 parameter 25 U19.00
User-selected
F11.25 parameter 26 U19.01
User-selected
F11.26 parameter 27 U19.02
User-selected
F11.27 parameter 28 U19.03
User-selected
F11.28 parameter 29 U19.04
User-selected
F11.29 parameter 30 U19.05
F12 Keyboard and display function group
0: ESC function
1: Forward jog
MK 2: Reverse jog
F12.00 | Multifunction |3: Forward/Reverse switch 1
Key Selection [4: Quick stop
5: Free stop
6: Move cursor left
STOP button |,. :
F12.01 | stop function 0: Vah.d only for keyboard control 1
selection 1: Valid for all command channels
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0: Unlocked
F12.02 Pﬁ:glrggtéer 1: Unlocked for reference input 0
2: Lock all except this function code
0: No operation
F12.03 |Parameter copy | 1: Parameter upload keyboard 0
2: Parameter download to inverter
00000000~11111111 (0 indicates
no display, 1 indicates display)
bit0: Output frequency
bitl: Set frequency
LED display |bit2: Output current
F12.04 parametegs }{ bit3: Output voltage 00(1)% i
bit4: DC bus voltage
bit5: Output power
bit6: Output torque
bit7: Torque setpoint
00000000~01011101 (0 indicates
no display, 1 indicates display)
bit0: PG card feedback frequency
bitl: Reserved
LED display |bit2: Load speed
F12.05 parametegsg bit3: Digital input terminal status 1 008800
bit4: Digital input terminal status 2
bit5: Reserved
bit6: Digital output terminal status
bit7: Reserved
Load speed
F12.09 display 0.01~600.00 30.00
coefficient
UP/DOWN
F12.10 |acceleration/de |0.00: Automatic speed 0.01~500.00 Hz/s| 5.00
celera tion rate
UP/DOWN |0:No cle.aring .
F12.11 offset zeroing 1: Clear in non-running state 0
selection 2 . Respt to zero when UP/DOWN
is invalid.
UP/DOWN |0: Do not store
F12.12 | offsetpower- | 1. Storage (only effective if the offset 1
down storage |hag heen modified)
selection
Reset the
F12.13 electricity ~ |0: Noreset I: Reset 0
meter
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0: No operation
1: Restore factory settings
F12.14 ReStOfg, factory |(excluding motor parameters, 0
setlngs inverter parameters, manufacturer
parameters, running and power-on
time records)
Cumulative
F12.15 power-on time h|0~~65535 b | XXX
Cumulative
F12.16 | power-on time |{0~59 min | XXX
(min)
F12.17 Cumulative 0~65535 h | xxx
’ running time h
Cumulative
F12.18 | running time |0~59 min| XXX
(min)
Model
F12.19 I“V%r(t)f;erf‘ed 0.40~650.00 kW confirm
e
Model
F12.20 Inverter rated 60~690 In |confirm
voltage ed
Model
F12.21 Invgrltrerrerrl‘t’ted 0.1~1500.0 A cont('irm
e
Performance
F12.22 | software serial | XXX XX XX%'X
number 1
Performance
F12.23 | software serial | XX XXX XXXXX
number 2
Functional XXX
F12.24 | software serial | XXX.XX X
number 1
Functional XX XX
F12.25 | software serial | XX. XXX X
number 2
Keyboard
F12.26 | software serial | XXX.XX XX))(( X
number 1
Keyboard
F12.27 | software serial | XX. XXX XX)'(XX
number 2
Product serial XX.XX
F12.28 number 1 | XX-XXX X
Product serial XXXX.
F12.29 number 2 | XXXX.X X
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F12.30

Product serial
number 3

XXXXX

XXXX
X

F12.31

LCD Language
Selection

0: Chinese
1: English

F12.32

Keyboard
monitoring
mode selection

0: Mode 0
1: Mode 1

F12.33

Mode 1
operating status
display
parameter 1
(LED stop
status display
parameter 5)

0.00~99.99

18.00

F12.34

Mode 1
operating status
display
parameter 2
(LED stop
status display
parameter 1)

0.00~99.99

18.01

F12.35

Mode 1
operating status
display
parameter 3
(LED stop
status display
parameter 2)

0.00~99.99

18.06

F12.36

Mode 1
operating status
display
parameter 4
(LED stop
status display
parameter 3)

0.00~99.99

18.08

F12.37

Mode 1
operating status
display
parameter 5
(LED stop
status display
parameter 4)

0.00~99.99

18.09

F12.38

LCD Display
Parameters 1

0.00~99.99

18.00

F12.39

LCD large-scale
display

parameters 2

0.00~99.99

18.06
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LCD large-scale

F12.40 display  0.00~99.99 18.09
parameters 3
UP/DOWN | . "
F12.41 | zero-crossing 0: Zero crossing prohl.b1ted 0
selection 1: Zero crossing permitted
Digital
F12.42 | PREMIOMELEr g 00— Maximum frequency 00.16 HZ| 0.00
requency
setting
Digital
F12.43 | potentiometer 0.00~|Digital torque setpoint F13.02] % | 0.0
torque setting
F12.46 ACLib version XXX
number X
H]
i
Cha key| pom S| Ana| Digi Mul
UPDOWN |1l $Pehoar jeqi (¢ 108 Bl s
F12.45 function | ing d| on gntitYuen ?:y ce 00%800
selection
P
u
Is
e
0| 0 |1 0 |0 0 1 0
0: Invalid 1: Valid
arbitrary  |0~65535 2
F12.47 address 8673
F13 Torque control parameter group
F13.00 Speed/torqu.e 0: Speed Control 0
control selection| 1: Torque Control
F13.01 To;gileectsiztlllrce 0: Digital torque setpoint F13.02 0
Digital torque [-200.0~200.0 (100.0 = motor
F13.02 0
command |rated torque) % | 100.0
Multi-stage  |-200.0~200.0 0
F13.03 torque [ %] 00
Multi-stage  [-200.0~200.0 0
F13.04 torque 2 % | 0.0
Multi-stage  -200.0~200.0 0
F13.05 torque 3 % | 0.0
Torque control
F13.06 [acceleration and 0,00~120.00 s | 005
deceleration
time
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0: Set by F13.09

1: All
U 2: Al2
pper .
frequency 3:AIB )
F13.08 | .lection for |4: Al4 (Expansion Card) 0
torque control | 3¢ High-frequency pulse input (X7)
6: Communication given (percentage)
7: Communication setting
(direct frequency setting)
Torque control .
F13.09 | upper limit |0-00~Maximum frequency F00.16 Hz | 50.00
frequency
FI3.10 | oPPer it o 0.00~Maximum frequency F00.16 | Hz | 0.00
Static friction
F13.11 torque 0.0~100.0 % 0.0
compensation
Static friction
F13.12 | compensation |(.00~50.00 Hz | 1.00
frequency range
Dynamic
friction 0.0~100.0 % | 0.0
F13.13 torque
compensation
Reverse speed
F13.18 limit 0~100 % | 100
selection
Torque control .
F13.19 | speed priority 0: Disable 1: Enable 0
enable
F14 Motor 2 parameter group
0: Ordinary asynchronous motor
Motor type
F14.00 selectigﬁ 1: Variable frequency asynchronous 0
motor
Model
Fiaor | Moorraed o, 10~650.00 KW confirm
e
Model
Motor rated
F14.02 voltage 50~2000 In corét('irm
0.01~600.00 (motor rated power Model
Fl14.03 | Motorrated | _75,) A |confirm
0.1~6000.0 (motor rated power >75kW) ed
Model
Motor rated
F14.04 frequency 0.01~600.00 Hz corét("irm
Model
Fi40s | Moorraed 15060000 TP confirm
e
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4: rotary transformer

Motor winding|(. y Model
F14.06 connection . confirm
method I:D ed
Model
Fl4,07 | Motor rated |, 5501 000 confirm
power factor ed
Model
F14.08 |motor efficiency|30.0~100.0 % conf('irm
e
asynchronous | 1~60000 (motor rated power <75kW) Model
F14.09 | motor stator |0, 1~6000.0 (motor rated power >75kW)|m<2 confirm
resistance ed
asynchronous Model
F14.10 ni,otor rotor | The setting range is the same as F14.09. |1 Cor?ﬁirem
resistance ed
Leakage 0.01~600.00 (Motor rated
. Model
F14.11 | inductance of |power <75kW) mH| confir
asynchronous |0.001~60.000 (Motor med
motor rated power >75kW)
asynchronous |0. 1~6000.0 (Motor rated power <75kW) Model
F14.12 | motor mutual (.01 ~600.00 (Motor mH |confirm
inductance |rated power >75kW) ed
No-load
excitation |0.01~600.00 (motor rated power Model
F14.13 current of  |<75kW) A |confirm
asynchronous | 1~6000.0 (motor rated power >75kW) ed
motor
Asynchronous
Fl4.14 | motorfield | 10,00~100.00 % | 100.00
weakening
coefficient 1
Asynchronous
F14.15 | motorfield 110,00~100.00 % | 100.00
weakening
coefficient 2
Asynchronous
F14.16 | motorfield 170,00~100.00 % | 100.00
weakening
coefficient 3
Asynchronous
F14.17 | motorfield 17000~100.00 % | 100.00
weakening
coefficient 4
Asynchronous
F14.18 | motor field —110,00~100.00 % | 100.00
weakening
coefficient 5
F1424 | Encoder type 0: ABZ incremental encoder 0
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F14.25

Encoder Line
Count

1~65535

1024

F14.26

Encoder zero
pulse phase
angle

0.0~359.9°

0.0

F14.27

AB pulse phase
sequence

0: Forward
1: Reverse

F14.28

UVW encoder
phase sequence

0: Forward
1: Reverse

F14.29

UVW initial
bias phase
angle

0.0~359.9°

0.0

F14.30

Number ofpole

pairs ofa rotary
transformer

1~65535

F14.32

Speed feedback

disconnection
detection time

0.0~10.0 (0.0: Speed
feedback disconnection detection
is invalid)

0.0

F14.33

Speed feedback
filtering time

0.000~0.100

0.002

F14.34

Motor
parameter self-
learning

0: No operation
1: Asynchronous machine
static self-learning

2: Asynchronous machine
rotating self-learning

F14.35

Motor 2 drive
control method

0: V/F control (VVF)
1: Reserved

2: With speed sensor vector control
(FVC)

F14.36

Speed
proportional
Gain ASR_P1

0.00~100.00

12.00

F14.37

'Velocity integral
time constant
ASR Tl1

0.000~30.000
0.000: No points

0.250

F14.38

Speed
proportional

Gain ASR_P2

0.00~100.00

10.00

F14.39

'Velocity integral
time constant
ASR T2

0.000~30.000
0.000: No points

0.300
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F14.40

Switching
frequency 1

0.00 ~ Switching frequency 2

Hz

5.00

F14.41

Switching
frequency 2

Switching frequency 1 to
maximum frequency F00.16

10.00

F14.42

Motor 2 no-load
current gain
coefficient

50.0~300.0

%

100.0

F14.43

Speed loop
output filter
time constant

0.000~0.100

0.001

F14.44

Vector control
slip gain

50.00~200.00

%

100.00

F14.45

Speed control
torque upper
limit source

selection

0: Set by F14.46 and F14.47

F14.46

Speed control
electric torque
upper limit

80.0~250.0

%

165.0

F14.47

Speed control
braking torque
upper limit

80.0~250.0

%

165.0

F14.48

Excitation
Current
Proportional
Gain ACR-P1

0.00~10.00

0.50

F14.49

Excitation
current integral
time constant
ACR-T1

0.00~600.00
0.00: No points

10.00

F14.50

Torque Current
Proportional
Gain ACR-P2

0.00~10.00

0.50

F14.51

Torque-current
integral time

constant
ACR-T2

0.00~300.00
0.00: No points

10.00

F14.52

Position loop
gain

0.000~40.000

1.000

F14.56

Voltage
feedforward

gain

0~100

%
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F14.77

Motor 2
acceleration/dec
elera tion time
selection

0: Same as motor 1

1: Acceleration/deceleration time 1
2: Acceleration/deceleration time 2
3: Acceleration/deceleration time 3
4: Acceleration/deceleration time 4

F14.78

Maximum
frequency of
motor 2

20.00~600.00

50.00

F14.79

Motor 2 upper
limit frequency

Lower limit frequency F00.19
~ Maximum frequency F14.78

50.00

F14.80

Motor 2 V/F
curve setting

0: Straight line V/F
1: Multi-point polyline V/F

F14.81

Motor 2 multi-
point VF
frequency point
Fl

0.00~600.00

0.50

F14.82

Motor 2 multi-
point VF
voltage point
V1

0.0~100.0 (100.0 = rated voltage)

%

1.0

F14.83

Motor 2 multi-
point VF
frequency point
F2

0.00~600.00

2.00

F14.84

Motor 2 multi-
point VF
voltage point
V2

0.0~100.0

%

4.0

F14.85

Motor 2 multi-
point VF
frequency point
F3

0.00~600.00

5.00

F14.86

Motor 2 multi-
point VF
voltage point
V3

0.0~100.0

%

10.0

F14.87

Motor 2 parking
method

0: Decelerate and stop
1: Free parking

F15

/Accessibility group

F15.00

Jogging
frequency

0.00~Maximum frequency F00.16

Hz

5.00

F15.01

Inching
acceleration
time

F15.02

Inching
deceleration

time

0.00~650.00 (F15.13=0) 0.0~

5.00

5.00
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F15.03

Acceleration
Time 2

F15.04

Deceleration
time 2

F15.05

Acceleration
Time 3

F15.06

Deceleration
time 3

F15.07

Acceleration
Time 4

F15.08

Deceleration
time 4

6500.0 (F15.13=1) 0~65000 (FI15.

13=2)

15.00

15.00

15.00

15.00

15.00

15.00

F15.09

Acceleration/d
eceler ation
time reference
frequency

0: Maximum frequency F00.16
1: 50.00Hz

F15.10

Automatic
acceleration/de
celera tion time

switching

0: Invalid 1: Valid

F15.11

Acceleration
Time 1 and
Time 2
Switching
Frequency

0.00~Maximum frequency F00.16

0.00

F15.12

Deceleration
Time 1 and

Time 2
Switching
Frequency

0.00~Maximum frequency F00.16

Hz

0.00

F15.13

acceleration/de
celera tion
time unit

0:0.01s
1:0.1s
2:1s

F15.14

Jump frequency
point 1

0.00~600.00

600.00

F15.15

Jump range 1

0.00~20.00, 0.00: Invalid

0.00

F15.16

Jump frequency
point 2

0.00~600.00

600.00

F15.17

Jump range 2

0.00~20.00, 0.00: Invalid

0.00

F15.18

Jump frequency
point 3

0.00~600.00

600.00

F15.19

Jump range 3

0.00~20.00, 0.00: Invalid

0.00

F15.20

Output
Frequency
Arrival (FAR)
Detection Width

0.00~50.00

2.50

F15.21

Output

frequency

0.00~Maximum frequency F00.16

Hz

30.00
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detection FDT1
F15.22 [FDTI hysteresis|-70.00~30.00 Hz | 28.00 O
Output .
F15.23 frequency ~ |0-00~Maximum frequency F00.16 Hz | 20.00 O
" |detection FDT2
F15.24 [FDT2 hysteresis|-80.00~20.00 Hz | 18.00 O
Analog Level
; 0: All 2: AI3
Detection ADT . 0 O
F15.25 Selection 1: AI2 3: AI4 (Expansion Card)
Analog Level % | 2000
Detection  {0.00~100.00 ° . b
F15.26 ADTI
ADTI1 0.00~F15.26 (Valid only in
F15.27 | Hysteresis |downward direction) % | 500 °
Analog Level o 0.00
Detection |0.00~100.00 o | 50. o
F15.28 ADT2
F15.29 Hé\s?egs . |0:00~F1528 (Valid only downwards) | o; | 500 o
Energy-saving
F15.30 braking 0: Invalid 1: Valid 0 )
function
selection
ciﬁiﬁg 120.0~140.0
. = 128.5
F15.31 brakn}g (380V,100.0=537V) o, (690%) e
operating
voltage
Brake . o
F15.32 utilization  |20~~100 (100 indicates a duty cycle of 1) % | 100 °
Setting the  |0: Operating at the following
operating | frequency limits
F15.33 | frequencyto |{. Shutdown 0 O
below the
lower limit
0: Operation when powered on
F15.34 | Fan control 1: Run ?t startup 1 O
2: Intelligent temperature
control operation
Overmodulation|
F15.35 intensity | 1-00~1.10 1.00 *
PWM 0: Invalid (7-segment PWM modulation)
F1536 | modulation |1:Effective (5-segment 0 0]
mode switching| PWM modulation)
selection
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the ascent limit

PWM
modulation |0.00~Maximum frequency F00.16
F15.37 switching Hz | 15.00
frequency
Dead zone |0: No compensation
F15.38 | compensation | 1: Compensation Mode 1 2: 1
mode selection | Compensation Mode 2
Terminal . .
F15.39 inching priority 0: Invalid 1: Valid 0
Rapid stopping |0.00~650.00 (F15.13=0) 0.0~
F15.40 | deceleration |6500.0 (F15.13=1) 0~65000 (F15. | s | 1.00
time 13=2)
Output power
F15.41 isplay 50.00~150.00 % | 100.00
coefticient
Output current
F15.42 display 50.00~150.00 % | 100.00
coefticient
Output voltage
F15.41 display 50.00~150.00 % | 100.00
coefticient
Output current
F15.42 display 50.00~150.00 % | 100.0
coefticient
Output voltage
F15.43 display 50.00~150.00 % | 100.0
coefticient
Current reaches|0.0~300.0 (100.0% corresponds to the
F15.44 | Getection value rated current of the motor) % | 1000
Current reaches
FISAS 1™ ysteresis | 0-0~F15.44 % | 50
Torque reaghes 0.0~300.0 (100.0% corresponds to % | 1000
F15.46 | the detection |the rated torque ofthe motor) ¢ )
value
F15.47 Torque reaches | = = o 5.0
: hysteresis 0.0~F15.46 0 .
Encoder
F15.48 frequency | 17256 1
division
PG card high
F15.49 | frequency filter|0~255 0
coefficient
PG card
Fl5.62 | feedback 19 000~30.000 S | 0.010
frequency
filtering time
Speed reaches
F15.63 0.00~Fmax HZ | 30.00
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Speed reaches
F15.64 filter time  |0~~60000 Ms | 500
Speed reaches
FI5.65 " fescent limit |0-00~Fmax HZ | 0.00
Overcurrent |0.1~300.0 (0.0 is not tested, 100.0%
F15.66 : ’ 0
detection level |corresponds to the motor's rated current) % | 2000
Overcurrent
F15.67 |detection delay [0.00~600.00 s | 0.00
time
Market
F15.68 electricity price 0.00~100.00 1.00
Power o
F15.69 | frequency load |30.0~200.0 % | 90.0
factor
F16 Customized feature groups
Industry 0: General Model
F16.00 ytr 0
Applications | 3. Winding and unwinding applications
1~65535 (F16.13=0)
0. 1~6553.5 (F16.13=1)
FI601 1 Setlength g 165535 (F16.13=2) m | 1000
0.001~65.535 (F16.13=3)
F16.02 |Pulses per meter|0. 1~6553.5 100.0
F16.03 |Set count value |F16.04~65535 1000
Specify count | 1~F16.03
F16.04 value 1000
Scheduled )
F16.05 |operation at set|0-07~6500.0, 0.0: Invalid min| 0.0
time
F16.06 |Agent password 0~65535 0
Set lati
Flo07 | MRV ) 65535, 0: Power-on al o
. power-on . .
arrival time |timeout protection.
Set cumulative S .
~ : H 0
F16.08 running time 0~65535, 0: Protection timeout period.
F16.09 | Factory Code 07765335 X%(XX
Percentage of
analog output
F16.10 when set 0.00~100.00 % 0.00
length/set count
value is 0
Percentage of
analog output

length/set count
value is set.
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F16.13

Set length
resolution

0:1m
1:0.1m
2:0.0lm
3:0.00lm

Fl16.14

Card slot type 1

0: No card

1: PROFINET card

2: EtherCAT card

3: CANopen card

4-9: Retain

10: Incremental encoder PG card
11: Incremental encoder PG card
with UVW

12: Rotation PG Card

13: Sine and Cosine PG Cards
14: Incremental encoder PG card with
frequency

division 15-19:

Retained

20: I/0 Expansion Card

1 21-29: Retained

30: PLC card

XXXX

F16.15

Card slot type 2

Same as card slot 1

XXXX

F16.16

Card Slot 1
Software Serial
Number 1

0.00~65.335

XXXX

F16.17

Card Slot 1
Software Serial
Number 2

0.00~65.335

XXXX

F16.18

Card Slot 2
Software Serial
Number 1

0.00~65.335

XXXX

F16.19

Card Slot 2
Software
Serial Number 2

0.00~65.335

XXXX

F17

Virtual I/O function group

F17.00

VX1 Virtual
Input Function
Selection

Same as group F02, digital input
terminal function selection

F17.01

VX2 Virtual
Input Function
Selection

F17.02

VX3 Virtual
Input Function
Selection

F17.03

VX4 Virtual
Input Function
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Selection
VXS5 Virtual
F17.04 | Input Function 0
Selection
VX6 Virtual
F17.05 | Input Function 0
Selection
VX7 Virtual
F17.06 | Input Function 0
Selection
VX8 Virtual
F17.07 | Input Function 0
Selection
D7) D6 | D5 [ D3 D2 DI | DO
ViV |V} V |V V|V
Virtual input XX X K X X XX
F17.08 |positive/negativ 8 7 6 bl 4 |3 2 I
e logic 0: Positive logic closed loop valid / 000000
open loop invalid 00B
1: Negative logic closed loop invalid
/ open loop valid
D7) D6 | D5 [ D3 D2 DI | DO
Viy |V o % \
VXI=VX8 x| | X VX4 X VX2 |X 000000
F17.09 | Status Setting | 8 6 | 3 1 00B
Selection -
0: VXn status is the same as VYn
output status
1: Status set by F17.10
D7| D6 |D5|D4] D3 D2 D1 | DO
V| iV |V |V| V V| V |V
Fl7.10 | VXI~VX8 | X | X X X X X X | X 000000
' Status Settings | 8 | 7 16 [5] 4 [3] 2 1 00B
0: Invalid
1: Valid
VX1 effective
F17.11 delay time 0.00~650.00 0.00
VX1 Invalid
F17.12 Delay Time 0.00~650.00 0.00
F17.13 | VG el 10.00~650.00 0.00
VX2 Invalid
F17.14 Delay Time 0.00~650.00 0.00
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VX3 effective

F17.15 delay time |0-007650.00 0.00
F17.16 %ﬁgnﬁiﬁ 0.00~650.00 0.00
F17.17 Vﬁ;ﬁfgge 0.00~650.00 0.00
FI7a8 | I 0.00~650.00 0.00
VY1 Virtual | same as group F03, digital output
F17.19 Output Function|y| terminal function selection 0
Selection
VY2 Virtual
F17.20 Output Function 0
Selection
VY3 Virtual
F17.21 |Output Function 0
Selection
VY4 Virtual
F17.22 |Output Function| 0
Selection
VY5 Virtual
F17.23 |Output Function| 0
Selection
VY6 Virtual
F17.24 |Output Function 0
Selection
VY7 Virtual
F17.25 |Output Function 0
Selection
VY8 Virtual
F17.26 |Output Function| 0
Selection
D7| D6 |D5| D4 |D3|D2|D1|DO0
V|V |V \% ViV |V |V
Virtual output Y Y Y Y Y Y YY
F17.27 |positive/negativ 8 | 7 6 > 4131211 000000
¢ logic 0: Positive logic closed loop valid / 00B
open loop invalid
1: Negative logic closed loop invalid
/ open loop valid
Virtual output | D7) D6 | D3| D4 | D3| D2| D1| DO
selection Yy vy [y ¥y v,y 1B
8 |7 |6 5 4 1312 |1
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0: Determined by the status of
terminals X1 to X5

1: Determined by the output
function status

VY1 Effective

FI1729 | "pelay Time |0-00~650.00 s | 0.00
VY1 Invalid
F17.30 Delay Time 0.00~650.00 s | 0.00
VY2 effective
F1731 17 jlay time | 0-00~650.00 s | 0.00
VY2 Invalid
F17.32 Delay Time 0.00~650.00 s | 0.00
VY3 effective
F17.33 delay time 0.00~650.00 s | 0.00
VY3 Invalid
F17.34 Delay Time 0.00~650.00 s | 0.00
VY4 effective
F1735 | 7 jelay time  |0-00~650.00 s | 0.00
VY4 Invalid
F17.36 Delay Time 0.00~650.00 s | 0.00
VX VX7V VX | VX | VX | VX | VX
8 X/ 51413 2 1
Virtual input 6 000000
FI737 | erminal starus| 0/1| 01 |97 01 [0t | 01 | 071 | 01 00B
0: Invalid
1: Valid
VY| VY |[V|VY | VY | VY| VY | VY
8| 7 ]1Y 5] 4|3 2 1
6
Virtual output 000000
F17.38 | (erminal status | /1] 0/1 (}/ 0/1{ 0/1| 0/1| 0/1 | 0/1 00B
0: Invalid
1: Valid
F18 Monitoring parameter group
Output - imi
F18.00 frequency 0.00 ~ Upper limit frequency Hz | 0.00
F18.01 | Set frequency |0.00~Maximum frequency F00.16 Hz | 0.00
F18.02 P? feedback 0.00 ~ Upper limit frequency Hz | 0.00
requency
Estimating o
F18.03 feedback 0.00 ~ Upper limit frequency Hz | 0.00
frequency
F18.04 | Output torque |-200.0~200.0 % 0.0
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F18.05 |Torque setpoint|-200.0~200.0 % 0.0
0.00~650.00 (Motor rated
power <75kW) A | 0.00
F18.06 | Output t
Hiput cutren 0.0~6500.0 (Motor rated power >75kW)
F18.07 Output current 0.0~300.0 (100.0 = inverter % 0.0
percentage |rated current)
F18.08 | Output voltage [0.0~690.0 In| 00
F18.09 |DC bus voltage |0~1200 In 0
Simple PLC
F18.10 running times 0~-16000 0
Simplified PLC
F18.11 operation stage | 115 1
Current PLC
F18.12 running time |0-0~~6000.0 0.0
F18.14 | Load speed |0~65535 pm| 0
UP/DOWN
F18.15 ~
offset frequency| 0.00~655.35 Hz| 0.00
F18.16 PID given 0.0 ~ PID maximum range 0.0
F18.17 | PID feedback |0.0 ~ PID maximum range 0.0
Electricity
FI8.18 meter: MWh 0765535 MhW 0
Electricity
F18.19 meter: KWh 0.0~999.9 kWh| 0.0
F18.20 | Output power [-20.00~320.00 kW | 0.00
F1g21 | OVPULPOWET |1.000~1.000 0.000
Digital input X5 X4 X3 X2 X1 00000
FI18.22 | terminal status|  0/1  |0/1] 01 | o1 | o4
Digital input AI3  |AI2] All X7 X6 00000
F18.23 terminal starus| /1 |0/ 0/L | 011 | 01
Digital input *
F18.24 | terminal status Al4 X10 X9 X8 XXX
* 0/1) 0/1 0/1 0/1
Output * R2| RI1 Y2 Y1
; 00000
F18.25 | terminal ot ol o1 | on | on
status 1
F18.26 All 0.0~100.0 % | 0.0
F18.27 Al2 0.0~100.0 % | 0.0
F18.28 AI3 0.0~100.0 % | 0.0
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F18.29

Al4

-100.0~100.0

%

0.0

F18.30

Output

* *

R3

R4

terminal
status 2

0/1 0/1

0/1

0/1

0/1

XXX

F18.31

High-
frequency

pulse

input
frequency: kHz

0.00~100.00

kHz

0.00

F18.32

High-
frequency
pulse
input

0~65535

Hz

frequency: Hz

F18.33

Count value

0~65535

F18.34

Actual length

0~65535

F18.35

Remaining
time for
scheduled
execution

0.0~6500.0

min

0.0

F18.36

Synchronous
machin
€ rotor
position

0.0~359.9°

0.0

F18.37

Rotation
position

0~4095

F18.38

Motor
temperature

0~200

°C

F18.39

'VF separates the
target voltage.

0~690

In

F18.40

VF separate
output voltage

0~690

In

F18.41

View content
from any
address

F18.42

Brake
inspection time
display

0~0

F18.43

Zero servo
position
deviation

0~65535

F18.45

Braking release
torque

-200.0~200.0

%

0.0

F18.46

Rotary tower
deformation

gain

5.536~60.000

0.000
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Speed loop
F18.47 imput 0~100.00 0.00
Given the tower
body -
F18.48 deformation |0~ 100.00 0.00
angle
F18.51 PID output  |-100.0~100.0 %
Feedback pulse
FI8.58 1" high level |0~65535 XXX
Feedback pul
F18.59 |79 0% BUEEl 065535 XXX
Inverter 40~ o
F18.60 temperature 40~200 C 0
F18.67 Energy saved | cymulative energy savings (MWH) MW| 0~
(MWH) h | 65535
F18.68 Ene(rkg\}gliz;ved Cumulative energy savings (kWh) kWh 89(9);
Thousands of |Cumulative electricity cost savings are 0~
F18.69 | yuan savedin |high (*1000
Jleatrionty bills | €M (*1000) 65535
Electricity cost . .. . 0.0~
F18.70 savings Low cumulative electricity cost savings 999 9
Power
frequency  |Power frequency energy MW| 0~
F18.71 energy consumption (MWH
consumption P ( ) h 65535
MWh
Power
frequency  |Power frequency power 0.0~
F18.72 energy | consumption (kWh) kWhi 9909
consumption :
(kWh)
F18.73 reserve
F18.74 reserve
F18.75 reserve
F18.76 reserve
F18.77 reserve
F18.78 reserve
F18.79 reserve
F18.80 reserve
F18.81 reserve
Digital input |+ [ P * % X712 |X11
F18.82 | terminal status ol o1 00
F19 Fault Recording Group
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Most recent 0: No fault
F19.00 | fault category For fault codes, please refer to Chapter 0
6, Troubleshooting.
Output o
F19.01 frequency 0.00 ~ Upper limit frequency Hz | 0.00
during fault
0.00~650.00 (Motor rated
Output current
F19.02 | during fault POV S75KW) A | 0.00
' 0.0~6500.0 (Motor rated power >75kW)
Bus voltage
F19.03 during fault 0~1200 In 0
0: Not running
1: Forward acceleration
Overating status 2: Reverse acceleration
F19.04 é)uring tiilure 3: Forward deceleration 0
4: Reverse deceleration
5: Forward constant speed
6: Reverse constant speed
Working time
F19.05 during h 0
failure
Previous fault .
F19.06 category Same as F19.00 parameter description 0
Output
F19.07 frequency Hz | 0.00
during fault
Output current
F19.08 1 juring fault A | 0.00
Bus voltage
F19.09 during fault In 0
Operating status .
F19.10 during failure Same as F19.04 parameter description 0
F19.11 | Working time ho0
during failure
First and second e
F19.12 [ it categories | Same as F19.00 parameter description 0
Output
F19.13 frequency Hz | 0.00
during fault
F19.14 Output current A | 0.00

during fault
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Bus voltage

FI9I5 ) furing fault In| 0
Operating status .
F19.16 duri . Same as F19.04 parameter description 0
uring failure
F19.17 | Working time h| o0
during failure
F20 Crane-specific basic function group
0: Closed-loop lifting mechanism
1: Open-loop lifting mechanism
2: Car Amplitude
3: Open-loop rotary mechanism
F20.00 Sele.ct.ion of |4 Clos§d-loop rotary mechanism 0
lifting 5: Retain
mechanisms | 6: Retain
7: Construction hoist without
speed feedback
8: Concrete mixing plant
0: Frequency and current arrive
. simultaneously for braking control.
F20.01 | Braking curve . 0
type 1: Frequency reaches braking control
2: No braking control
0: The direction of brake release
frequency is the same as the direction
F20.02 Starting of operation. 1
direction 1. The direction of brake
release frequency is always
forward.
0: When the brake is closed, the
direction of velocity is the same as the
irecti f travel.
F20.03 | Stop direction | rection of trave 0
1. When the brakes are engaged,
the direction of velocity is always
in the positive direction.
F20.04 Braking release 0.0~100.0 % | 200

current
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F20.00=2:
Brake release
frequency f1

during reversing

F20.00=3 or 4:
Brake release |Lower limit frequency ~20.00 Hz | 0.40
frequency fl
when turning
left F20.00 =
Other:Brake

release

frequency f1
during lifting

F20.05

F20.00=2:
Braking release
frequency fl
during forward
movement
F20.00=3 or 4:
F20.06 | Brake release Lower limit frequency ~20.00 Hz | 0.40
frequency f1
when turning
right F20.00 =
Other:Brake
release
frequency f1
during descent

Brake release
F2007 1 Gelay 11 |0:0~100 s | 01

Brake release
F20.08 delay 2 0.0~10.0 s 0.5

Brake release

F20.09 current 10 0~10.0 s | 30
abnormal

judgment time

F20.00=2:
Braking closing
frequency f3
during reversal
F20.00=3 or 4:
Braking
frequency f3
when turning
left
F20.00 = Other:
Brake closing

F20.10 Lower limit frequency ~20.00 Hz | 0.20
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frequency {3
during lifting
F20.00=2:
Braking closing
frequency {3
during forward
movement
F20.00=3 or 4:
ol Braking Lower limit frequency ~20.00 Hz | 0.20
F20.1 frequency f3
right when
turning
right
F20.00 = Other:
Braking closing
frequency f3
during descent
F20.12 Brake closing _ 0.0
. delay 13 0.0~60.0 S .
Delay t4 after
F20.13 1 {rake closure |0-060.0 s | 05
0: Reverse direction is not allowed
F20.14 Inverse control | during operation. 1
. of instructions | 1: Allows direct reverse operation
during runtime.
0: Restarting is not allowed during
F2015 Restart Quring the braking process. 0
braking 1: Restarting is permitted during
the braking process.
Restart waiting [().0~10.0
F20.16 time s 0.1
Brake feedback 0: No brake fee(%back useq
F20.17 aplication | 1 Used for motion detection 0
PP 2: Used for full-process monitoring
Acceleration
and .
deceleration |0 Invalid 0
F20.18 time 1: Valid
varies with gear
selection
DC braking
F20.19 1. urrent rise timg 0-00~20.00 s | 0.00
Brake fault )
F20.20 | detection pulse 0~ IOQOO gO. Brak.e check and 2000
: count when | Protection ineffective)
stopped
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Brake failure

F20.21 reduces speed Lower limit frequency ~20.00 Hz | 0.00
Immediate
acceleration
after 0: Inva}lid 0
deceleration - | 1: Valid
F20.22 disabling
function
selection
Deceleration
F20.23 delay time 0.000~20.000 s | 1.000
Output 0: Invalid
F20.24 inversion 1: Valid 0
Open-loop |0 [nvalid
F20.25 Zg‘;l‘cstfgl" 1: Effective 0
selection 2: Automatic
Brake check |60.0~180.0 0
F20.26 forque % | 150.0
Brake torque
F20.27 | holding time |3.0~10.0 s | 40
check
Brake o
F20.28 inspection Lovyer limit frequency ~ Upper Hz | 2.00
upper limit  |limit frequency Fup
frequency
~ Brake
inspection
F20.29 forward  |0-0~10.0 s | 08
detection delay
~ Brake
spection
F20.30 reverse  |0-0~10.0 s | 08
detection delay
Brake . .
F20.31 inspection 0to 1000 (0: invalid) h 0
interval
Eddy current cut
F20.32 “in frequency 0.00~50.00 Hz | 5.00
Eddy current
F20.33 control time |07~3600 00
Cancel method
selection after |0: Cancel after brake check passes
Zero-servo | 1: Cancel after handle moves down once 1
F20.34 automatic 5. Run and exit
action
Zero servo
F20.35 automatic | [~5 1

action count
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Zero servo hold| 1.0~30.0
F20.36 tme s | 3.0
Control lever
not returning to | L .
F20.37 zero judgment 0.0~30.0 (0.0 is invalid) ] 0.0
time
Motor (stator
and rotor)
| resfirstance 0~10.00 Hz 0
ow-frequency
F20.38 switching
frequency
Braking current
F20.39 drop time 0~20.00 s 1.00
frId low
equency .
F20.40 switching 0.5~10.00 Hz | 5.00
frequency
F2041 | VF curve mode|0: Same for both upward and 0
’ selection | downward lines
Downward VF
F20.42 | voltage point |0.0~100.0 % | 3.5
\2!
Downward VF
F20.43 | voltage point |0.0~100.0 % | 75
V2
Downward VF
F20.44 Volta%/%point 0.0~100.0 % | 140
Position
F20.45 | pulse high 0~65535 0
level
Position
F20.46 | pulse low 0~9999 0
level
F20.47 | Pulse direction 0: Direction gnchanged 0
1: Reverse direction
High-order
F20.48 [nitial value |9~65535 20000
of pulse
number
Initial value of
low-order
F20.49 pulse 0~9999 0
number
Pulse count |0: No operation
F20.50
reset 1: Force reset 0
Low-speed | 0: Operate at the given 0
F20.51 |operation mode | frequency multiplied by the
selection gain
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F20.52

Frequency
reduction gain

1000

F20.53

Frequency
reduction bias

F20.54

Frequency
reduction
speed selection

F20.58

Speed limit
after zero-servo
exit

0.00~Motor rated frequency

0.00

F20.59

SVC anomaly
detection time

0~60.000

0.000

F20.60

SVC abnormal
hysteresis
torque

0~100.0

10.0

F20.61

SVCAbnormal

Synchronization|
Frequency
Judgment
Threshold

0~50.00

2.00

F20.62

SVC abnormal
sealing time

0~60.000

0.500

F20.63

Stator resistance
low-frequency
gain

1.0~500.0

%

100.0

F20.64

Rotor resistance
low-frequency
gain

20.0~500.0

%

100.0

F20.65

Eddy current
control time
unit

0: Seconds
1: Hours

F20.66

Reverse gear for]
rapid
deceleration
effectively
enables

0~1

F20.67

Rotational
control
moment of
inertia

0~6.000

F20.68

Tower
deformation
angle
coefficient

0~4.000

F20.69

Rotary motor
torque
filtering time

0~65.535

0.100

F20.70

Rotary motor
speed

estimation

0~65.535

0.100
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filtering time

Filtering time

F20.71 | for turret s | 0.100
deformation
angle
Rotation given
F20.72 | deformation {5 ssg s | 5.000

angle filtering
time

Slewing torque
steady-state

F20.73 calculation

delay time

0~65.535 s | 10.000

Low-frequency
switching point
F20.74 | ofrotational [0~10.00 HZ | 5.00
deformation
coefficient

Rotational
deformation
coefficient  |~—g5 535 s | 2.000
F20.75 accelerates
filtering time

Rotational
deformation
coefficient  |~g5 535 s | 0.200
F2076 | deceleration
filtering time

Rotation 0: Ko is switched by estimated

def i frequency;
F20.77 Ceog;"fnw*:e‘gt“ 1: K¢ is switched by 0
switching mode acceleration/deceleration
g output frequency.
F20.81 | SPeedratioof ;o 300,00 0.00
Number of
F20.8 |times the speed|g— ¢ 0

reducer fault
was detected

Gearbox failure|0~1
F20.83 shutdown  |0: Free Stop 1

method 1: Quick shutdown
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F20.84

Percentage of
feedback pulse
error between

the roller
and the main
unit

0.00~100.00

%

35.00

F20.85

Roller encoder
line count

1~65535

36

F20.86

Gearbox fault
setting number

of
revolutions

1~100

F20.87

Brake fault
detection torque

0.0~F20.26

%

60.0

F20.88

Brake fault
detection torque
holding time

0.0~F20.27

3.0

F20.89

Brake power-on
detection pulse
count

0.0~F20.20

F20.90

Brake power-on
ault
detection speed
limit

0.00~Fmax

F20.91

Brake power-on
mode selection

0~2

0: No detection;

1: Automatic detection after power-on;
2: Terminal function triggered detection;

F20.92

Percentage of
detected hook-
ups

0~100.0 (Motor rated frequency;
this function is invalid when the
value is 0)

%

0.0

F20.93

Percentage of
hanging
frequency error

0~100.0

%

0.0

F20.94

Torque being
detected

0~200.0

%

0.0

F20.95

Reverse
operating
frequency after
being hung

0~20.00

Hz

0.00

F20.96

Reverse running

time after being
hung

0~10.0

0.0

F20.97

V/F reverse
torque boost
gain

0.00~10.00

%

2.10

F21

Crane-specific advanced function group
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F21.00

Overload
protection
torque limit
threshold

0.0~150.0 (0.0: Protection invalid)

%

0.0

F21.01

Load detection
time

0.0~5.0

1.5

F21.02

Load detection
frequency
percentage

10.0~100.0

%

80.0

F21.03

Upward Light
Load High
Speed Ratio

100.0~400.0

%

100.0

F21.04

Upward heavy
load low speed
ratio

10.0~100.0

%

100.0

F21.05

Upward slack
rope torque

0.0~100.0

%

0.0

F21.06

Upward
allowable load
torque

F21.05~F21.07

%

100.0

F21.07

Upward heavy
load torque

F21.06~250.0

%

100.0

F21.08

Downlink light
load high speed
ratio

100.0~400.0

%

100.0

F21.09

Downlink
heavy

load low speed
ratio

10.0~100.0

%

100.0

F21.10

Downward
slack

rope torque

0.0~100.0

%

0.0

F21.11

Downward
allowable load
torque

F21.10~F21.12

%

100.0

F21.12

Downward
heavy load
torque

F21.11~250.0

%

100.0

F21.13

Fault terminal
output
selection when
brake fails

0: No output

F21.15

Low voltage

protection
function
selection

0: Not used
1. Use undervoltage protection
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F21.16

Low voltage
protection point]

70.0~100.0

%

90.0

F21.17

Low voltage

protection filter
time

0.0~10.0

0.5

F21.18

Power-on
parameter self
-learning

selection

0: No self-study

1: Conduct self-learning

F21.19

Motor fan
control
delay

0.0~600.0

100.0

F21.20

Jog switching
judgment time

0.0~20.0

0.0

F21.21

Special
acceleration

0: Do not use
1: Use

F21.22

Special
deceleration

0: Do not use
1: Use

F21.23

Acceleration
frequency
switching

point 1

0.00~600.00

5.00

F21.24

Deceleration
frequency
switching

point 1

0.00~600.00

8.00

F21.25

Acceleration
frequency
switching

point 2

0.00~600.00

50.00

F21.26

Deceleration
frequency
switching

point 2

0.00~600.00

15.00

F21.27

Acceleration
frequency
switching

point 3

0.00~600.00

50.00

F21.28

Deceleration

frequency
switching

point 3

0.00~600.00

30.00
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F21.29

Deceleration
limit frequency
limit
points
(DI=63,64)

0.00~ F00.16

HZ

20.00

F21.30

100% weight
limit downlink
frequency

0.00~ F01.04

HZ

15.00

F21.31

80% weight
limit
uplink
frequency limit

0.00~ F00.16

HZ

0.00

F21.32

80% weight
limit
downlink
frequency

0.00~ F00.16

HZ

0.00

F21.33

50% weight
limit
uplink
frequency

0.00~ F00.16

HZ

0.00

F21.34

50% weight
limit
downlink
frequency

0.00~ F00.16

HZ

0.00

F21.35

90% torque
limit
downshift
frequency
restriction

0.00~ F01.04

HZ

15.00

F21.36

80% torque
limit
upward
frequency
restriction

0.00~ F00.16

HZ

0.00

F21.37

80% torque
limit
downshift
frequency
restriction

0.00~ F00.16

HZ

0.00

F21.38

Deceleration
switch
optimization
function
selection

0: No optimization

1: Deceleration Optimization
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F21.39

linear change
in DC braking
current during
parking action
delay time

0.00~30.00
0: No linear switching process

F21.40

Parking DC
braking

current linear
switching time

0.00~30.00

F21.41

Parking DC
braking

current linear
switching
target value

0.0~400.0

%

F21.50

Rated load

0~6.00

2.00

F21.51

empty cage
weight

0~6.00

1.50

O|0o

F21.52

'Weighing signal
Feedback
terminal 1

0: None 2: AI2
1: AIl 3: AI3

F21.53

Wei h1ng 51gnal
eedback
terminal 2

0: None 2: AI2
1: AIl 3: AI3

F21.54

Weighing
sensor range

0~6.00

3.00

F21.55

Sensor
sensitivity

0.0~2.0

mV

1.6

F21.56

Magnification

0.0~800.0

415.0

F21.57

Overload
detection delay
time

0.000~10.000

1.000

O |0O] O O

F21.58

Weighing
sensor wire
breakage
detection level
(single channel)

0~6.00

0.30

F21.59

Delay time for
load cell wire
breakage
detection

0.000~10.000

0.000

F21.60

Weighing test
correction
coefficient Kx

0.00~200.00

%

100.00

F21.61

Weighing
self-learning
weight increase

0~6.00
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0: Off
1: First point weighing self-

Weighin, . A
F21.62 S elf—legarni%g learning (zeroing) 0
2: Second point weighing self-
learning (calibration)
Weighing signal
F21.63 1:Weight  |0~6.00 t 0
(actual value)
Weighing signal
F21.64 | 2:Weight |0~6.00 t 0
(actual value)
Actual weight
F21.65 (net weight) 0~6.00 t 0
Actual weight
F21.66 |percentage (net|()~200.00 % | 0.00
weight)
GPS
F217, |communication 0~65535 minl 0
interruption
time
No
F21.73 |communication|2~200 ho 24
lock time
F21.75 | GPSstatus |3: Release 3
Al];t'llloriﬁed
mobile phone |,
F21.76 number for |07~ 10000 10000
control terminal
F21.77 | GPS SI%VI card | 0~10000 10000
GPS software
F21.78 version 0~65535 0
GPS Protocol |0: Standard GPS controller
F21.79 . i 0
Selection | 1: Old version of the dongle
F21.83 Huﬁ;n%g; ?u(;ked 0: Deactivated status 0
F36 Automatic leveling control system control parameter group
Leveling 0: Automatic leveling is ineffective. 0
F36.00 |operation mode| 1. Aytomatic leveling is effective
selection
Shortest
360y | distance for |F36.027-65535 pléls 1000
high-speed
operation
Shortest
F36.02 distance for |0~F36.01 puls| 200
e

medium-speed
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operation
Uplink docking |,
F36.03 accuracy |0 63533 ptéls 15 O
Downlink
F36.04 | docking |0~65535 puls| 20 O
accuracy c
F36.05 Eggrggg&gy F36.07~Maximum frequency F00.16 | Hz | 50.00 O
F36.06 | DONRSICAM |F36.08~Maximum frequency F00.16 | Hz | 50.00 | O
medium speed
F36.07 on the uphill F36.09~F36.05 Hz | 20.00 O
Downward
F36.08 medium speed F36.10~F36.06 Hz | 20.00 O
Upward
F36.09 crawling speed 0.00~F36.07 Hz | 5.00 O
Downward
F36.10 crawling speed 0.00~F36.08 Hz | 5.00 O
Encoder 0: Forward
F36.11 direction | 1. Reverse 0 ©
Encoder Line |1~200 O
F36.12 Count 50
Gear 0.0~6000.0 O
F36.13 | circumference 3678
F36.14 | Current speed |-30.000~30.000 m/s | XXX X
Overspeed
F36.15 protection speed 0-000~10.000 m/s | 1.000 O
Target floor |,
F36.16 pulse low level 0~65535 XXX x
High pulse
F36.17 | level of target |07~65535 XXX x
floor
F36.18 Limit s_witch 0: Invalid_ . o 0 o
pulse calibration| 1: Lower limit calibration
Floor height |q. ;
F36.19 | selflcamig | Valid 0 o)
mode 1: Self-learning
Self-learning | 1~80
F36.20 floor settings | 1: Invalid ! O
Leveling  |0: Invalid
F36.21 | location | 1. vqlig 0 O
confirmation
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Limit switch

Units digit: Upper limit
0: Quick stop
1: Deceleration stop
2: Free stop
Tens digit: Lower limit
0: Quick stop
1: Deceleration stop
2: Free stop

F36.22 v d
ot Hundreds digit: Threshold limit 0
0: Quick stop
1: Deceleration stop
2: Free stop
Thousands digit: Total limit
0: Quick stop
1: Deceleration stop
2: Free stop
Reserve (pulse |-
F36.23 source 0:PG card. 0
selection) 1: DI terminal
Encoder 10.000~10.000
F36.24 | orientation |0 000: Detection invalid 1.000
detection time
Encoder wire
F3625 | breakage |0:000~10.000 1.000
detection time |0-001: Detection invalid
F36.26 | Warning sign |0~24 XXX
1st floor
F36.27 | compensation |0~32767 puls| 400
pulse e
Leveling |0~65535 uls| 100
F36.28 threshold P e
F3629 | Pulseloss |0 Notlost XXX
1: Pulse lost
Number of ~
F36.30 brakes 0773 0
Brake rated —~
F36.31 current 0.0~100.0 Al 20
Brake short 0.00—~500.00
F36.32 cireuit ' ' % |200.00
protection
threshold
Brake wire
F36.33 breakage  |0.00~10.00 s | 5.00
detection time
Brake current
F36.34 abnormal  |0.00~100.00 % | 50.00
threshold
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Buzzer enable |0: Invalid
F36.35 switch 1 Valid 0 O
Warni C24 C23 C22C21 C20C19 C18 C17
F3636 | plocking | 0: Unblocked 000000 O
1: Blocked !
F37 Automatic leveling floor control parameter group
Current pulse |,
F37.00 count low bit |0763535 pléls XXX X
Current pulse
F37.01 | number high |0~65535 puls| XXX X
byte e
F37.02 | Current floor |1~80 XXX
F37.03 Target floor |0~80 1 °
F37.04 Hold (claill floor
F37.05 Hold (025311 floor
F37.06 Hold (c3a11 floor
F37.07 Hold (04;311 floor
F37.08 Hold (csall floor
Self-learning
F37.09 floor number | 180 XXX X
F37.10 |Maximum floor| 1~80 1 O
Minimum value
F37.11 |limit ofbottom-|0~65535 puls| 65535 | O
level pulse N
0: Use crawling speed of group
1st floor . .
F37.12 | crawling speed F36 during t.he crawling phase.. 0 o
selection 1: Use mpltl-speed F08.14 during
the crawling phase.
Lower limit
F37.13 | pulse low |0~65535 puls| 1000 O
position N
Lower limit
F37.14 pulse high level 0765535 pléls 0 O
Retain (lower
F37.15 | Dbitof the 55535 puls) xxx | X
upper limit €
pulse)
Retain (high bit
F37.16 | " of the upper 0~65535 puls| xxx | X
limit pulse)
F38 Automatic floor leveling height parameter group
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Clear floor 0: Invalid
F38.00 |  height 1: Clear o)
information
Floor height
F38.01 | ofthe first  |32767~32767 puls O
floor €
Second floor —~ puls
F38.02 height . [32767~32767 . @)
F38.03 |3rd floor height-32767~32767 Pgls O
F38.04 | 4th floor height-32767~32767 Pgls O
F38.05 | 5th floor height-32767~32767 Pgls O
F38.06 | 6th floor height-32767~32767 Pgls O
F38.07 | 7th floor height32767~32767 puls O
F38.08 | 8th floor height[32767~32767 puls O
F38.09 | 9th floor height[32767~32767 puls O
10th floor | —_ puls
F38.10 height | [32767732767 . @)
11th floor | —_ puls
F38.11 height | [32767~32767 . @)
12th floor —~ puls
F38.12 height . [3276732767 . @)
13th floor | —~ puls
F38.13 height | 3276732767 | @)
14th floor | —~ puls
F38.14 height | [32767732767 . O
15th floor | —~ puls
F38.15 height | 3276732767 . @)
16th floor | —~ puls
F38.16 height | [32767~32767 . @)
17th floor | —~ puls
F38.17 height | (32767732767 . @)
18th floor | — puls
F38.18 height | [32767732767 " O
19th floor | —~ pul
F38.19 height | [327677~32767 L O
20th floor | —_ pul
F38.20 height 32767~32767 p @)
21st floor | —~ pul
F38.21 height 32767~32767 p O
22nd floor | —_ pul
F38.22 height 32767~32767 % @)
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F38.23 231{31?13“ 32767~32767 pul o
F3s24 | 2fRf0or 132767~32767 pul o
F3g2s | 2mAeor 132767~32767 pul o
F38.26 261}21313“ -32767~32767 pul o
F38.27 zggigﬁor -32767~32767 pul o
F38.28 Zgggigﬁor 32767~32767 pul o
F38.29 2911%3&“ -32767~32767 pul o
F38.30 3‘{}2@&“ 32767~32767 pul o
F38.31 ﬂlsetiggt"r -32767~32767 pul o
F38.32 32{;52}3“ 32767~32767 pul O
F3833 | SPANr 3276732767 pul o
F3834 | SYRA0OT 13276732767 pul o
F3835 | AT 3276732767 pul o
F38.36 36&&2&“ 132767~32767 pul O
F38.37 37}}2@&“ 32767~32767 pul o
F38.38 38&212&“ 132767~32767 pul O
F38.39 39&2@&“ 32767~32767 pul o
F38.40 “}f&gﬁ’t"r 32767~32767 pul o
F38.41 4lhseti§§°r -32767~32767 pul O
F38.42 421'11§gf}3°r -32767~32767 pul o
F38.43 43&52&“ -32767~32767 pul O
F38.44 4‘{}ggﬁor -32767~32767 pul O
F38.45 45&2&“ -32767~32767 pul O
F38.46 461}212&“ -32767~32767 pul o
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F38.47 47}%2}3“ -32767~32767 pul O
F38.48 48&2@&“ -32767~32767 pul O
F38.49 49&2@&“ -32767~32767 pul O
F38.50 5%3}3‘“ -32767~32767 pul O
F38.51 [S1st floor height-32767~32767 pul O
F38.52 52{;551‘;“ -32767~32767 pul O
F38.53 53;2‘1213“ -32767~32767 pul O
F38.54 5‘{}ggﬁor -32767~32767 pul O
F38.55 55&22&“ -32767~32767 pul O
F38.56 S%Ieligﬁ’t"f -32767~32767 lso:l O
F38.57 57hﬂeli§ﬁ’t°f -32767~32767 pul O
F38.58 58}?3@3‘“ -32767~32767 pul O
F38.59 59;2@3“ -32767~32767 pul O
F38.60 6%2&“ -32767~32767 pul O
F38.61 [61st floor height-32767~32767 pul O
F38.62 62ﬁlg§l<;or -32767~32767 pul O
F38.63 63;2‘1213“ -32767~32767 pul O
F38.64 6‘ﬂgi§ﬁ°f -32767~32767 pul O
F38.65 65hﬂeli§ﬁ’t°f -32767~32767 pul O
F38.66 66&2@&“ -32767~32767 pul O
F38.67 67&2@&“ -32767~32767 pul O
F38.68 68}}2@? -32767~32767 pul O
F38.69 691}212&“ -32767~32767 pul O
F38.70 7%2&“ -32767~32767 pul O
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F38.71 [71st floor height-32767~32767 pl 0 | O
72nd floor | ~ pul
F38.72 height 32767~32767 % 0 O
73rd floor | ~ pul
F38.73 height 32767~32767 b 0 O
74th floor | ~ pul
F38.74 height 32767~32767 % 0 O
75th floor N 1
F38.75 height -32767~32767 gg 0 O
76th floor . ul
F38.76 height -32767~32767 ge 0 ©)
77th floor - 1
F38.77 height -32767~32767 Is’él 0 O
78th floor . 1
F38.78 height -32767~32767 IS’: 0 ©)
79th floor . ul
F38.79 height -32767~32767 ge 0 ©)
80th floor . ul
F38.80 height -32767~32767 ge 0 O
F45 Modbus communication free mapping group
Modbus 0 Invalid
communication | 0: Invali
F45.00 free mapping | 1. valid 0 °
enabled )
Source address |~
F45.01 | 0~65535 0 R
F45.02 Mappedladdress 0~65535 .
F45.03 | Readgain 1 |0.00~100.00 1.00 °
F45.04 |Source address |0~ 65535 .
F45.05 Mappedzaddress 0~65535 .
F45.06 | Readgain2 |0.00~100.00 1.00 °
F45.07 Source3address 0~65535 .
F45.08 Mappe%address 0~65535 .
F45.09 | Read gain3 |0.00~100.00 1.00 °
F45.10 Source4address 0~65535 .
F45.11 Mappe(z‘address 0~65535 .
F45.12 | Read gain4 |0.00~100.00 1.00 .
F45.13 | Source address |0~65535 .
F45.14 Mappe(%address 0~65535 .
F45.15 | Readgain 5 |0.00~100.00 1.00 .
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F45.16

Source address

0~65535

F45.17

Mappe% address

0~65535

F45.18

Read gain 6

0.00~100.00

F45.19

Source address
7

0~65535

F45.20

Mapped address
7

0~65535

F45.21

Read gain 7

0.00~100.00

F45.22

Source address

0~65535

F45.23

Mappe% address

0~65535

F45.24

Read gain 8

0.00~100.00

F45.25

Source address

0~65535

F45.26

Mapped address
9

0~65535

F45.27

Read gain 9

0.00~100.00

F45.28

Source address

0~65535

F45.29

Mapped address
10

0~65535

F45.30

Read gain 10

0.00~100.00

F45.31

Source address

0~65535

F45.32

Mapped address
11

0~65535

F45.33

Read gain 11

0.00~100.00

F45.34

Source address

0~65535

F45.35

Mapped address
12

0~65535

F45.36

Read gain 12

0.00~100.00

F45.37

Source address

0~65535

F45.38

Mapped address
13

0~65535

F45.39

Read gain 13

0.00~100.00

F45.40

Source address

0~65535

F45.41

Mapped address
14

0~65535

F45.42

Read gain 14

0.00~100.00

F45.43

Source address

0~65535

F45.44

Mapped address
15

0~65535

F45.45

Read gain 15

0.00~100.00

F45.46

Source address

0~65535
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F45.47

Mapped address
16

0~65535

F45.48

Read gain 16

0.00~100.00

F45.49

Source address
17

0~65535

F45.50

Mapped address
17

0~65535

F45.51

Read gain 17

0.00~100.00

F45.52

Source address

0~65535

F45.53

Mappe(llgaddress

0~65535

F45.54

Read gain 18

0.00~100.00

F45.55

Source address

0~65535

F45.56

Mapped address
19

0~65535

F45.57

Read gain 19

0.00~100.00

F45.58

Source address

0~65535

F45.59

Mapped address
20

0~65535

F45.60

Read gain 20

0.00~100.00

F45.61

Source address

0~65535

F45.62

Mapped address
21

0~65535

F45.63

Read gain 21

0.00~100.00

F45.64

Source address

0~65535

F45.65

Mapped address
22

0~65535

F45.66

Read gain 22

0.00~100.00

F45.67

Source address

0~65535

F45.68

Mapped address
23

0~65535

F45.69

Read gain 23

0.00~100.00

F45.70

Source address

0~65535

F45.71

Mapped address
24

0~65535

F45.72

Read gain 24

0.00~100.00

F45.73

Source address

0~65535

F45.74

Mapped address
25

0~65535

F45.75

Read gain 25

0.00~100.00

F45.76

Source address

0~65535

F45.77

Mapped address
26

0~65535
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F45.78 | Read gain 26 |0.00~100.00 1.00
F45.79 Source address [()~65535
F45.80 Mappe(217address 0~65535
F45.81 | Read gain 27 |0.00~100.00 1.00
F45.82 Sourcezgddress 0~65535
F45.83 Mappe(zigaddress 0~65535
F45.84 | Read gain 28 |0.00~100.00 1.00
F45.85 Source address [()~65535
F45.86 Mappe(zigaddress 0~65535
F45.87 | Read gain 29 |0.00~100.00 1.00
F45.88 | Source address |0~65535
F45.89 Mappe(sidaddress 0~65535
F45.90 | Read gain 30 |0.00~100.00 1.00
F46 Anti-sway function group
Anti-sway | 0: Invalid
F46.00 | function ofthe | 1.v/4id 0
car
0: Encoder pulse
F46.01 | Ropelength 1y b rved 2
source selection . ) S
2: Point-to-point communication
Maximum anti-
F46.02 " hake time limif 0-00~50.0s 150
Se(t1 t{le
pendulum  0.00~200.00m
F46.03 length at point 0.00
A.
Set the
pendulum 0~65535
F46.04 | length to point 0
A, pulse high
position
Set the
pendulum 0~9999
F46.05 | length to point 0
A, pulse low
position
Seé tllle
pendulum  |0.00~200.00m
F46.06 length at point 0.00
B.
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F46.07

Set the
pendulum
length to point
B, pulse high
position

0~65535

F46.08

Set the
pendulum
length to point
B, low pulse
position

0~9999

F46.09

Pulse
calculation of
pendulum
length

-200.00~200.00m

0.00

F46.10

Point-to-point
communication
pendulum

0.00~200.00m

0.00

F46.11

Distance
between hook
and center of
gravity ofload

0.00~100.00m

10.00

F46.12

The rated
operating
frequency ofthe
trolley motor

0.00~655.35

Hz

0.00

F46.13

The rated
operating speed
ofthe trolley

0.000~10.000

2.000

F46.14

Car shaking
suppression
coefficient

0.00~655.35 (0 means secondary gain
is off)

F46.15

The coefficient
of resistance of
the small
vehicle (zeta)

0.000~1.000

0.001

F46.16

The swaying of
the vehicle
suppresses the
second-order
gain (Gain2).

0.00~655.35

1.00

F46.17

Car sway
compensation
coefficient (Kp)

0.00~10.00

1.00
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F46.18

Low-frequency
switching point

for trolley sway
compensation

0.00~100.00

2.00

F46.19

Deceleration
compensation
coefficient
decay time

0.000~60.000

1.000

F46.20

Acceleration
compensation
coefficient over
a long period of|
time

0.000~60.000

0.500

F46.21

Inching
detection
frequency

0.00~600.00

10.00

F46.22

Inching
detection time

0.000~60.000

15.000

F46.23

Deceleration
compensation
coefficient
decay time

(jogging)

0.000~60.000

1.000

F46.24

Suppression
coefficient
during
acceleration

0.00~100.00

F46.25

[Exit suppression
coefficient
during
acceleration

0.00~655.35

2.00

F46.26

Suppress
compensation
frequency
during
acceleration

0.00~655.35

Hz

5.00

F46.27

Suppression
coefficient
during
deceleration

0.00~655.35

F46.28

[Exit suppression
coefficient
during
deceleration

0.00~655.35

1.00

F46.29

Suppress
compensation
frequency
during
deceleration

0.00~655.35

5.00
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F46.30

Current
instruction
frequency

-50.00~50.00

Hz

F46.31

Current output
frequency

-50.00~50.00

F46.32

Current
compensation
frequency

-10.00~10.00

F46.33

The current
model
calculates the
swing angle.

-3.000~-3.000

F46.34

Current speed
ofthe car

-10.000~10.000

F46.35

Current
effective
pendulum
length

0.00~200.00m

F46.36

Current
compensation
coefficient

0~655.35

F46.37

Output current

0.00~100.00
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Part7 Parameter Description

7.1 FOO group basic function parameter group

Function | Function code Function code parameter unit Factory
code name description value

0: V/F control (VVF)

1: Sensorless vector control

F00.01 Motor 1 drive (SVC) 5 o
control method

property

2: Sensor-equipped vector control
(FVC)

F00.01=0: V/F control (VVF)

It can be used in applications where one device can drive multiple devices or
where speed and precision requirements are not high.
F00.01=1: Sensorless Vector Control (SVC)

Open-loop vector control is suitable for typical high-performance control
applications, where one frequency converter can only drive one motor.

F00.01=2: Speed sensor vector control (FVC) is present.

Closed-loop vector control requires an encoder to be installed on the motor,
and the frequency converter must be equipped with a PG card of the same type as
the encoder. It is suitable for high-precision speed or torque control applications.

One frequency converter can only drive one motor.

@ |1. To improve control performance, the motor parameters need to be self-
learned before the vector control mode is run in order to obtain the correct motor

parameters;

2. In vector control mode, the frequency converter can only be equipped with one motor,
and the capacity of the motor and the capacity of the frequency converter should not

differ too much, otherwise it may cause a decrease in control performance or the

system to fail to work properly.
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Function | Function code Function code parameter .. | Factory
. unit property
code name description value
0: Keyboard control (LOC/REM
light on)
F00.02 Commanq 1 Terminal control (LOC/REM 1 O

source selection [light off)
2: Communication control
(LOC/REM light flashing)

F00.02=0: Keyboard control (LOC/REM light on)

The inverter's start and stop are controlled by the RUN, STOP, and multi-
function keys on the keyboard. In a fault-free condition, pressing the multi-function key
enters the jog operation mode; pressing the RUN key enters the running mode. A solid
green LED on the RUN key indicates the inverter is running, while flashing indicates it is
decelerating and stopping. Regardless of whether the reference input control mode is
speed or torque, jogging always operates at the jog speed input control mode when
jogging is active.

F00.02=1: Terminal control (LOC/REM light off)

The start and stop control terminals defined by function codes F02.00 to FO02.
14 control the start and stop of the frequency converter. The detailed settings of the
terminal control are determined by F00.03.

F00.02=2: Communication control (LOC/REM light flashes)

The inverter's start and stop are controlled by the host computer via the

RS485 communication port. See Chapter 1 for details on the 7000H control word.

Function | Function code . . ., |Factory]
Function code parameter description unit
code name value

0: Terminal RUN operation, F/R
forward/reverse rotation

property

Terminal |1: Terminal RUN forward rotation, F/R

reverse rotation
F00.03 control Vi 1 O

method  |2: Terminal RUN forward rotation, Xi
selection  |stop, F/R reverse rotation

3: Terminal RUN operation, Xi stop, F/R
forward/reverse rotation

Terminal RUN: Set Xi terminal to " 1: Run terminal RUN"
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Terminal F/R: Terminal Xi is set to "2: Running Direction F/R"
Terminal control can be divided into two-wire and three-wire control methods.

Two-wire control:
F00.03=0: Terminal RUN operation, F/R forward/reverse rotation

The RUN terminal ON/OFF controls the start and stop of the frequency converter,
and the F/R terminal OFF/ON controls forward/reverse rotation; if F00.21 is set to 1,
and reverse rotation is prohibited, the F/R terminal is invalid. When the stopping
mode is deceleration stop, the logic diagram is shown in Figure 7-1(b).

F00.03=1: Terminal RUN rotates forward, F/R rotates in reverse.

The RUN terminal ON/OFF controls the inverter's forward rotation and stop, while
the F/R terminal ON/OFF controls its reverse rotation and stop. When both the RUN
and F/R terminals are ON simultaneously, the inverter maintains its original state. The
F/R terminal is ineffective when reverse rotation is disabled. When deceleration stop is

selected as the stopping mode, the forward/reverse logic is shown in Figure 7-1(d).

A

. RUN
Operation
T
£l P

Inverter RUN

F/R

Forward/reverse

freg

R .

(a) Schematic diagram of two-wire control (b) Logic for forward/reverse operation

wiring with F00.03=0 with F04.20=0 and F00.03=0

Forward RUN

RUN
F/R

Inverter

Reverse

(c) F00.03=1 Two-wire control wiring d) F04.20=0, F00.03=1 forward/reverse
Diagram operation logic
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Figure 7-1 Two-wire control

@ When the start/stop selection (F00.03) is set to 0 or 1, the inverter
will stop running even if the RUN terminal is ON, by pressing the STOP|

STOP

button or using an external stop command. In this case, the RUN terminal must

be OFF once and then ON again before it can resume operation.

Three-line control:

F00.03=2: Terminal RUN rotates forward, Xi stops, F/R rotates in reverse.

RUN is the normally open forward run button, and F/R is the normally open reverse
run button; both are pulse edge active. Xi is the normally closed stop button, level active.
Pressing the Xi button during operation will stop the vehicle. The logic diagram for
deceleration stop when the stop mode is selected as F04.20=0 is shown in Figure 7-2(b). Xi
is the terminal among X1 to X7 that has been defined as 'three-wire operation and stop
control' by F02.00 to F02.06.

F00.03=3: Terminal RUN starts, Xi stops, F/R rotates forward/reverse.

-RUN is a normally open run button, active on the pulse edge; F/R is a
forward/reverse switch (open for forward rotation, closed for reverse rotation); Xi is a
normally closed stop button, active at a voltage level. When the stop mode is selected as

F04.20=0 for deceleration stop, the logic diagram is shown in Figure 7-2(d).
[}

RIN ]’_ —

F/R [t '
Forward H J

1ttt hT—,

Crane-specific RUN :
frequency Reverse X ' J 1
converter : | L1 '
F/R |
B Stop r \ 7 ‘-..
Xi Output : !
frequency 4 e
COM X Time
R S — -
(a) Schematic diagram of three-wire control (b) Forward/reverse operation
with F00.03=2logic with F04.20=0 and F00.03=2
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(c) Three-wire control wiring diagram for

F00.03=3

RN
/R
Forward F
Crane-specific R[N
frequency Reverse

converter F/R Xi !
T
Stop f A

Output

frequency
I

F04.20=0, F00.03=3

Figure 7-2 Three-line control

(d) Forward/reverse operation logic for

i]

used correctly as shown in the diagram. Otherwise, malfunctions may occur.

The three-wire control logic of the crane-specific frequency converter conforms

to traditional electrical control methods. The buttons and rotary switches must be

Function code LT Function coqe SR8 unit Factory property
name description value
0: Digital frequency given
F00.07
1: All
2: A2
3: Al3
Main frequency |4: Al4 (Expansion Card)
F00.04 source A |5: Reserved 0 O
selection

6: Main frequency

communication given
(percentage)

7: Main frequency
communication setting (direct
frequency input)

F00.04=0: Main frequency source A selected

The main frequency source A is determined by the digital frequency F00.07.

F00.04=1: Al F00.04=2: AI2
F00.04=3: AI3 F00.04=4: AI4 (Expansion Card)
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The main frequency source rate A is determined by Al (percentage) * maximum
frequency (F00. 16 or F14.78).

All is a 0-10V voltage input;

AI2/AI3 is a 0-10V voltage input, or a 0-20mA current input, selectable by terminal
S4/S5 on the terminal block;

Al4isa-10V to 10V voltage input, and requires our IO expansion card (EC-I0-A1).

The percentage corresponding to the physical quantity input by the Al terminal is set
by function codes F02.31 to F02.36. 100.00% is the percentage relative to the maximum
frequency (F00. 16 or F14.78) setting value.

F00.04=6 or 7: Main frequency communication setting

The main frequency source A is determined by communication and other factors.
®  [f master-slave communication is enabled (F10.05=1) and the current inverter is a

slave (F10.06=0), then the master frequency source A is given as "700FH

(master-slave communication given) * F00.16 (maximum frequency) * F10.08 (slave

receiving ratio coefficient)". The data range of 700FH is -100.00% to 100.00%. See

the description for details.

o Ifitis for general communication (F10.05=0):

a. F00.04 = 6% given, the main frequency source A is given as "7001H (main
channel frequency A communication percentage given) * maximum frequency
(F0O0. 16 or F14.78)";

b. F00.04=7 is the direct frequency setting; the main frequency source A is set to
"7015H (main channel frequency A communication setting)".

®  The data range for 7001H is -100.00% to 100.00%, and the data range for 7015H is
0.00 to the maximum frequency (F00. 16 or F14.78). See the description for details.

Function code Function code Lol coc.le parameter unit Factory property
name description value
F .
F00.06 FeQUENCY 6. Main frequency source A 0 O

source selection

The total given frequency is determined by the main frequency source A.

Function code |  Function code parameter unit | Factory

Function code name description value property
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Digital
frequency given

0.00Hz to maximum

F00.07
frequency

Hz 10.00 °

F00.07 is used to set the digital frequency, and the maximum setting value is limited

by the maximum frequency (F00. 16).
Function code Function code IFERGHIOT. EO5 e T unit Factory property
name description value
) 0.00~650.00 (F15.13=0)
F00.14  [Acceleration 160~6500.0 (F15.13=1) 0~| 6.50 .
time 1 65000 (F15.13=2)
) 0.00~650.00 (F15.13=0)
F00.15  |Deceleration 1 0~6500.0 (F15.13=1) 0~| g 4.00 .
time 1

65000 (F15.13=2)

Acceleration time is the time it takes for the output frequency to rise from OHz to
the acceleration/deceleration reference frequency Fbase set by F15.09; deceleration time is
the time it takes for the output frequency to fall from the acceleration/deceleration reference
frequency Fbase back to 0Hz, and is independent of forward and reverse rotation. As shown
in Figure 7-3.

Output

Output
frequency(Hz)

[requency(Hz) ]

Fbase

(a) Acceleration time 1

Fbase |

Time

(s)

Figure 7-3 Acceleration and deceleration times

Time
(s)
-

(b) Deceleration time 1

.se?)nds, and 1 second, which are determined by F15.13.

| i ‘ Note that the units for acceleration and deceleration time are 0.01 seconds, 0.1

Function code LTIC Funtion code IS unit Factory property
name description value
F00.16 Maximum 1, 06 600.00 Hz | 10000 | O
frequency

F00.16 is the highest frequency that the inverter can be set to, represented by Fmax,
which ranges from 20.00 to 600.00 Hz.
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Function | Function code Function code parameter description |unit Factory property
code name value

Upper limit

F00.17 frequency control [0: Set by F00.18 0 O
selection
Upper limit  [Lower limit frequency F00.19 ~

F00.18 frequency Maximum frequency F00.16 Hz | 100.00 °
Lower limit

F00.19 frequency 0.00~Upper frequency F00.18 Hz| 0.00 °

F00.17=0: Set by F00.18

The upper limit frequency is controlled separately by F00.18.

F00.18 is the highest frequency that the inverter is allowed to operate at after startup,

denoted as Fup, and the range ofFup is Fdown to Fmax;

F00.19 is the lowest frequency that the inverter is allowed to operate at after startup,

denoted as Fdown, with a range of 0.00Hz to Fup.

-
&

to overheating.

I 1. The upper and lower frequency limits should be carefully set according to the|
actual nameplate parameters and operating conditions of the controlled motor to avoid the|

motor working at low frequency for a long time, otherwise the motor life will be reduced due

2. Relationship between maximum frequency, upper limit frequency, and lower limit]

frequency: 0.00Hz < Fdown < Fup < Fmax < 600.00Hz;

Function Function code name P e e unit Factory property
code description value
0: Allow forward/reverse
F00.21 Inverted control |rotation 0 O
1: Disable reverse rotation
Forward and reverse
F00.22 dead zone time 0.00~650.00 s 0.00 *

F00.21=0: Reversal is allowed

The direction of motor rotation can be controlled by the set F/R terminal.
F00.21=1: Inversion prohibited

The motor can only run in one direction; the F/R terminal is invalid.
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State when switching the motor rotation direction (forward or reverse)

If F00.22=0.00 is set, then the forward and reverse rotations will be a smooth
transition.

If F00.22 is set not to 0, then during forward/reverse switching, when the speed
drops to OHz, the inverter runs at OHz for the time set by F00.22, and then runs in the

opposite direction to the set frequency. As shown in Figure 7-4.

Output 4
frequency
F T X x "" >
| /1 |
- T e Time
Forward / Forward :
/Reverse /Reverse |
Dead Dead |
Time Time

Figure 7-4 Schematic diagram of dead time for forward/reverse rotation

[ 1. When reverse rotation is permitted, the inverter determines the current

I operating direction based on the status of the F/R terminals. If the forward
rotation direction set by the inverter is inconsistent with the desired motor direction,
simply swap any two ofthe inverter output terminals U, V, and W.

-

Function | Function code . .. . |Facto
onjru © Function code parameter description unt y property

code name value
1.0~16.0 (4kW rated power of
frequency converter)

1.0~10.0 (Inverter rated power 5.5~

carrier 7.5kW)
F00.23 frequency | 1.0~8.0 (Rated power 11.00~45.00kW) kiz) 2.0 ¢

1.0~4.0 (Rated power 55.00~90.00kW)
1.0~3.0 (Rated power 110.00~
400.00kW)

Increasing the carrier frequency can reduce motor noise, but it will increase the

inverter's heat generation. When the carrier frequency is higher than the factory setting, the
load needs to be derated to a certain extent for every 1kHz increase in carrier frequency.

Please set F00.24=1, and the inverter will automatically adjust the actual carrier frequency

according to the current.
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The recommended relationship between the rated power of the frequency converter
and the carrier frequency setting is shown in Table 7-1.

Table 7-1 Relationship between Inverter Rated Power and Carrier Frequency Setting

Inverter power - 11kW~ 55kW~ 110kW~
Pe AW SSKW=TSKW Yy s 90kW 400kW
Rated carrier | 8.0 kHz 6.0 kHz 4.0kHz 2.0kHz 2.0kHz
Maximum
allowed carrier | 16-0 kHz 10.0 kHz 8.0kHz 4.0kHz 3.0kHz
Function Function code name| | Pction SOt e unit Factory property
code description value
Automatic carrier .
0: Invalid
F00.24 frequency J 1 ©)
adjustment 1: Valid

F00.24=0: Invalid

The carrier frequency is set by F00.23, but is limited by the maximum allowed carrier
frequency and will not change during operation.
F00.24=1: Valid

The carrier frequency is affected by the inverter temperature and load, based on the
setting of F00.23. When the inverter temperature is too high or the load is too heavy, the
carrier frequency will be limited. When the value of the set carrier frequency F00.23 is

greater than the limit value, the limit value is used as the carrier frequency for inverter

operation.
Function : Function code parameter .. | Factory
code Function code name description unit | yaue  |property
0028 Motor parameter (; Motor 21 parameter group . o
. group selection : Motor 2 Parameter
Group
F00.28=0: Motor 1 parameter group
The motor parameters are group FO1 and group F14.
Function Function code Function code parameter .. | Factory
code name description unit value property
F00.29 User password |0~65535 0 O
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F00.29 is used to set a password to enable password protection, preventing
unauthorized personnel from accidentally altering the frequency converter's function code
parameters. When the new password is 0, the password function is invalid. After setting a
non-zero user password, all parameters except this function code can only be viewed, not

modified.

7.2 F01 Group Motor 1 Parameter Group

Function | Function code Function coqe Parameter unit Factory SRR
code name description value
0: Ordinary asynchronous motor
FO01.00 M"ltor type 1: Variable frequency 0 O
selection asynchronous motor
Model
F01.01 | Motor rated power |0. 10~650.00 kW O
confirmed|
F01.02 |Motor rated voltage|50~2000 In Model O
confirmed|
0.01~600.00 (Motor rated power
<75kW) Model
FO1.03 | Motor rated current 0. 1~6000.0 (motor rated A confirmed| O
power >75kW)
Motor rated Model
FO1.04 frequency 0.01~600.00 Hz confirmed O
Model
F01.05 | Motor rated speed |50~60000 pm | firmed ©
Motor winding |0: Y Model
F01.06 connection method [1: D confirmed O
Motor rated power Model
F01.07 factor 0.600~-1.000 confirmed O
. Model
F01.08 | motor efficiency |30.0~100.0 % O
confirmed|

Note: When the frequency converter is connected to the motor for the first time, please

set the above parameters according to the motor's nameplate before operation.

Function Function code Function code parameter description | unit Factory
code name P P value property
asynchronous | 1~60000 (Motor rated power <75kW) Model
F01.09 | motor stator |0- 1~~6000.0 (motor rated mQ O
. confirmed
resistance [power >75kW)
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asynchronous |1~60000 (Motor rated power <75kW) Model
F01.10 | motor rotor |0. 1~~6000.0 (motor rated mQ confirmed O
resistance [power >75kW)
Leakage [0.01~600.00 (Motor rated power
inductance of|<75kW) Model
FOL I ynchronous [0.001~60.000 (Motor rated mH | onfirmed  ©
motor power >75kW)
asvnchronous 0.1~6000.0 (motor rated power
FO1.12 o =T3kW) mi | Mot g
+1% [motor mutual |4 41— 600,00 (motor rated confirmed
inductance power >75kW)
-1
eljgit;?:n 0.01~600.00 (motor rated power
<75kW) Model
FOL13 | current of 0. 1~6000.0 (motor rated A confirmed O
asynchronous power >75kW)
motor

F01.09 ~F01.13 are motor parameters. Since users generally cannot know these

parameters, please use the motor parameter self-identification to obtain them.

Before the motor parameters are self-identified, the frequency converter will

automatically set the motor nameplate parameters set according to FO1.00~F01.08 to the

standard motor parameters.

The specific meanings ofthe motor parameters are shown in Figure 7-5:

'; (1-2) /seR2

Figure 7-5 Steady-state equivalent model of asynchronous motor

In the diagram, R1, L1, R2, L2, Lm, and 10 represent: stator resistance, stator

inductance, rotor resistance, rotor inductance, mutual inductance, and no-load excitation

current, respectively.

Function
code

Function code name

Function code parameter
description

unit

Factory
value

property.
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Asynchronous motor
FOL.14 | field weakening 10.00~100.00 % 87.00 O
coefficient 1

Asynchronous motor
FO1.15 field weakening 10.00~100.00 % 80.00 O
coefficient 2

Asynchronous motor
FO1.16 | field weakening 10.00~100.00 % 75.00 @)
coefficient 3

Asynchronous motor
FO01.17 field weakening 10.00~100.00 % 72.00 O
coefficient 4

Asynchronous motor
FOL.18 | field weakening 10.00~100.00 % 70.00 @)
coefficient 5

The field weakening coefficient values in FO1.14 to FO1.18 are automatically set

during motor parameter self-identification, and users generally do not need to set them.

Function . i . Facti
e ek neme Function code parameter ok ory

code description value property

0: ABZ incremental encoder
F01.24 Encoder type 1~3: Reserved 0 O
4: Rotary transformer

Crane-specific frequency converters support multiple encoder types. Different
encoders require different PG cards; please select the correct PG card when using them.
After installing the PG card, FO1.24 must be set correctly according to the actual situation;

otherwise, the frequency converter may malfunction.

Function : Function code parameter ] Factory
code Function code name description unit value property
F01.25 | Encoder Line Count|1~65535 1024 @)

In the speed sensor vector control (FVC) mode, the encoder pulse count must be set

correctly, otherwise the motor will not operate normally.

Function - Function code parameter : Factory
code Function code name description unit value property|
Fo127 |AB pulse phase 0: Forward 0 o
sequence 1: Reverse
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During debugging, it was found that when the direction of the PG card feedback
frequency was opposite to the direction of the given frequency, if F01.27 was 0, it was set

to 1, and ifit was 1, it was set to 0.

Function : Function code parameter ] Factory
code Function code name description unit value property|
Number ofpole pairs of |,
FO1.30 a rotary transformer 1765535 ! O

Rotary transformers have a number ofpole pairs, and the pole pair number parameter

must be set correctly when using this type of encoder.

Function - Function code parameter : Factory
code Function code name description unit value property|
Speed feedback 0.0~10.0 (0.0: Speed
) i ) feedback
FO1.32 " \disconnection detection disconnection detection is s 00 ©
time invalid)
Fo133 | Speed feedback 0.000~30.000 ms | 0002 | O
filtering time

F01.32=0.0: Speed feedback disconnection detection is invalid.

The inverter detected a feedback disconnection and reported an encoder fault (E22)

after the time set by F01.32.

F01.33 is the speed feedback filtering time, which generally does not need to be

adjusted and the default parameter can be used.

Function . i .
o Function code name Function co<.1e Parameter unit sty
code description value

0: No operation

1: Asynchronous machine
F01.34 |Motor parameter |sgatic’self-learning 0 '0)

self-learning 2: Asynchronous machine
rotating self-learning

property

F01.34=0: Not recognized
F01.34=1: During the self-identification process of parameters (F01.09~F01.13), the

motor remains stationary.
F01.34=2: The motor is rotating during the self-identification process of parameters

(F01.09~F01. 13). Please disconnect the load.
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®  After the automatic parameter identification is completed, the setting value of
F01.34 will be automatically set to 0.

®  When the slip compensation setting is effective, please first perform automatic
motor parameter identification so that the motor can obtain the best operating
characteristics.

®  This only applies to keyboard start/stop mode.

Note: When setting the parameter self-identification, please first set the start/stop
control method to keyboard start/stop control (F00.02=0); before using the FVC drive

control method, please perform parameter self-learning once to ensure better control effect.
7.3 F02 Group Input Terminal Function Parameter Group
The standard configuration of the crane-specific frequency converter includes 7

multi-function input terminals and 3 analog input terminals (which are fixed for digital

input; that is, F02.31=111B and cannot be configured).

Functi
HeHon Function code name Pa:rarflet.er unit Factory property
code Description value
F02.00 | X1 Numeric Input Function Selection 1 O
F02.01 | X2 Numeric Input Function Selection 2 O
F02.02 | X3 Numeric Input Function Selection 0 O
F02.03 | X4 Numeric Input Function Selection 10 O
F02.04 | X5 Numeric Input Function Selection 1 O
F02.05 | X6 Numeric Input Function Selection 12 O
F02.06 | X7 Numeric Input Function Selecti 13 O
umeric Input Function Selection | (o
2 for
F02.07 | AIl Numeric Input Function Selection a list of 58 O
F02.08 AI2 digital input function selection | functions of 0 &
the digital
F02.09 | AI3 Numeric Input Function Selection |multifunction| 0 O
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Al4 Numeric Input Function Selection input
F02.1 0 O
02.10 (Expansion Card) terminals.

FO2.11 X8 Numeric Input Function Selection 0 0
) (Expansion Card)

FO2.12 X9 Numeric Input Function Selection 0 0
) (Expansion Card)

F02.13 X10 Numeric Input Function Selection 0 0
) (Expansion Card)

F02.73 | X11 Numeric Input Function Selection 0 O

F02.74 | X12 Numeric Input Function Selection 0 O

X1~X12 and AI1~AI4 are 15 multi-function digital input terminals. The function of
each input terminal can be defined by setting the value of function code F02.00~F02.09.
For example, ifF02.00=1 is defined, then the function of terminal X1 is "RUN". Ifthe

command source is selected as terminal control (F00.02=1), then when the input of terminal

X1 is valid, the inverter starts the "RUN" function. Specific optional functions are shown in

Table 7-2.

Table 7-2 Overview of Digital Multifunction Input Terminal Functions

Setting
value

Function

illustrate

0

No function

Set unused or faulty terminals to "0: No Function" to
prevent malfunctions.

Run terminal

When the command source is selected as terminall
control (F00.02=1), if the function terminal is valid, the
inverter will execute the corresponding RUN function
according to the setting value of the terminal control
mode selection (F00.03). (See the explanation of]
function code F00.03 for details)

Running direction F/R

When the command source is selected as terminall
control (F00.02=1), if the function terminal is valid, the
inverter will execute the corresponding F/R function
according to the setting value of the terminal control
mode selection (F00.03). (See the explanation of]
function code F00.03 for details)
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Three-line operation
parking control

When the command source is selected as terminal
control (F00.02=1) and the terminal control mode is
selected as three-wire control (F00.03=2/3), if the
function terminal is valid, the inverter will execute a
stop command. (See the explanation of function code
F00.03 for details)

Forward jog (FJOG)

Reverse Jog (RJOG)

When the command source is selected as terminal
control (F00.02=1), if the FJOG function terminal is
valid, the frequency converter runs in the forward
direction; if the RJOG function terminal is valid, the
frequency converter runs in the reverse direction; if both
are valid, the frequency converter decelerates and stops.
% When reversal is prohibited, reversal jogging will be
ineffective.

reserve

Free parking

If this function terminal is active during inverter
operation, the output is blocked, the inverter stops in a
free state, and the motor is no longer controlled by the
inverter.

10

Fault Reset

If the frequency converter malfunctions and the fault is
resolved, it can be reset via this terminal. It functions the
same as the reset button on the keypad.

11

Multi-speed terminal 1

When speed control is enabled and the main frequency

12

Multi-speed terminal 2

13

Multi-speed terminal 3

14

Multi-speed terminal 4

source A is involved in the setting, four functional input
terminals can be defined as multi-speed terminals. The
current set frequency ofthe frequency converter is
determined by the combination encoding of these four
terminals and the relevant function code settings.

See Table 7-5 for details on the combination of

multi-speed commands and multi-speed terminals.

%: When a function does not have a corresponding
input terminal selection, the default value is invalid (0).

15~18

reserve
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19

Acceleration/deceleration
time terminal 1

This series of frequency converters has four planned
acceleration/deceleration times, and two function input
terminals can be defined as acceleration/deceleration
time terminals. The current acceleration/deceleration
time of the frequency converter is determined by the
combination encoding of these four terminals and the
relevant function code settings. See the table below for
details: (0/1: Current function terminal invalid/valid).
For explanations of function codes F15.03 to F15.13,
please refer to them.

20

Acceleration/deceleration
time terminal 2

20 | 19| Acceleration and deceleration time

Group 1  (Acceleration time:

Deceleration time: F00. 15)

F00.14,

010

1Group 2 (Acceleration time: F15.03,

Deceleration time: F15.04)

Group 3  (Acceleration time:

Deceleration time: F15.06)

F15.05,

Group 4  (Acceleration time:

Deceleration time: F15.08)

L F15.07,

21

Acceleration and
deceleration prohibited

When the acceleration/deceleration disable terminal is
active,  acceleration/deceleration  commands  are
prohibited, and the inverter output frequency remains
unchanged. When the inverter is in overcurrent
protection mode, it operates in current limiting mode.

22

pause operation

The frequency converter decelerates and stops, but all
operating parameters are memorized, such as PLC
parameters, oscillation parameters, and PID parameters.
When this terminal is invalidated, the frequency
converter returns to its operating state before stopping.

23

External fault input

This terminal allows input of fault signals from external
devices, facilitating fault monitoring and protection of]
these devices by the frequency converter. Upon
receiving an external fault signal, the frequency
converter displays "E14" and automatically stops.

24~32

reserve

33

Zero servo commands

When the drive mode is F00.01=2 or F20.25=2, if this
terminal is valid in the parking state, it will directly enter
the zero servo state. If this terminal is invalid, it will
return to the state before startup.

34~44

reserve
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45

Stop and DC braking

A stop command is triggered, and braking begins at the
DC braking start frequency (F04.21). The braking time
is determined by the longer of the terminal closing time
and the DC braking time (F04.23).

46

DC braking during
shutdown

If no stop command is triggered, braking will begin at
the DC braking start frequency (F04.21) when a stop
command is received. The braking time is determined by
the longer of the terminal closing time and the DC
braking time (F04.23).

47

Immediate DC braking

The inverter stops immediately and applies DC braking
at the current frequency. The braking current is
determined by the stopping DC braking current
(F04.22).

48

Fastest deceleration and
stopping

The frequency converter immediately decelerates and
stops, and the deceleration time is determined by
(F15.40).

49

reserve

50

External parking

Park using the set parking method (F04.19) and
acceleration/deceleration time of4 (F15.07/F15.08).

51~56

reserve

57

Inverter enable

If the current function terminal is valid and other
operating conditions of the frequency converter are met,
then the frequency converter's operating conditions are
met. Otherwise, even if other conditions are met, it
cannot operate.

% : Inverter enable function: If no terminal is selected,
the function is enabled by default; if one terminal is
selected, the status of the selected terminal will prevail;
if more than one terminal is selected, this function will
be disabled as long as one of the selected terminals is
invalid.

58

Brake check input

In closed-loop control, if the rising edge of the current
function terminal is valid, the inverter begins to perform
a brake check.

59

Brake release feedback

This is used to provide feedback on the current release
status of the brake. If the current terminal is valid, the
brake is in the released state. When F20.17=1, if the
current terminal is invalid, the brake is in the closed
state.

60

Brake closure feedback

This terminal function only works when F20.17=2. If]
the current terminal is active, the brake is in the closed|
state.
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61

Absolute distance
alignment

After setting the absolute distance alignment position of]
F21.06 at the known height position, close this terminall
to complete the alignment.

62

Positioning and running

When F21.13 is set to 2 or 3, after operation, closing this
terminal controls the operation to the absolute position
set by F21. 14, achieving precise positioning.

63

Forward/Upward
Deceleration Switch

When the forward deceleration terminal is active, if the
inverter's forward operating frequency is greater than the
F21.29 setting value, the output frequency will be
decelerated to the F21.29 setting value. Reverse
operation is unrestricted, and the deceleration method is
deceleration stop.

When the deceleration limit is active, the output
frequency will be limited; when the deceleration limit is
inactive, the output frequency will return to the set
frequency.

DI-63 and DI-67 (limit shielding) are both effective, the
output frequency is the set frequency, and the output
direction is the given running direction.

64

Reverse/Deceleration
Switch

When the reverse deceleration terminal is active, if the
inverter's reverse operating frequency is greater than the
F21.29 setting value, the output frequency will be
decelerated to the F21.29 setting value. Forward
operation is unrestricted, and the deceleration method is
deceleration stop.

When the deceleration limit is active, the output
frequency will be limited; when the deceleration limit is
inactive, the output frequency will return to the set
frequency.

DI-64 and DI-67 (limit shielding) are both effective, the
output frequency is the set frequency, and the output
direction is the given running direction.

65

Forward stop switch

When the forward stop switch (DI-65) is active and the
running direction is positive, the machine will stop
immediately and quickly; after the forward stop is
active, the machine can start normally in reverse.

DI-65 and DI-67 (limit shield) are both effective, the
output frequency is the set frequency, and the output
direction is the given running direction.

196



TC760 Tower Crane Dedicated Frequency Converter User Manual

66

Reverse stop switch

When the reverse stop switch (DI-66) is active, the
machine will stop immediately and quickly when the
running direction is negative; after the reverse stop is
active, the machine can start normally in the forward
direction.

DI-66 and DI-67 (limit shielding) are both effective, the
output frequency is the set frequency, and the output
direction is the given running direction.

67

Limit shielding

The limit shielding terminal DI-67 will shield DI-63,
DI-64, DI-65, and DI-66. That is, when the limit
terminal and the limit shielding terminal are both
effective, the output frequency is the given frequency.

160

Anti-sway function
disabled

The anti-sway function must not be used when the
terminal is active.

161

90% torque limit

This terminal is only active when F20.00=0 (closed-loop
lifting), 1 (open-loop lifting), or 2 (luffing) mechanism;
When the 90% torque limit is active, forward operation
is prohibited (lifting cannot move upwards, luffing
cannot move outwards); when operating in reverse, the
operating frequency is limited to F21.35 (the F21.35
setting value is not 0);

When F21.35 is set to 0, the original operating logic is
maintained after the 90% torque limit is effective;

162

80% torque limit

This terminal is only active when F20.00=0 (closed-loop
lifting), 1 (open-loop lifting), or 2 (luffing) mechanism;
When the 80% torque limit logic is active, the forward
operation output frequency is limited to F21.36, and the
reverse operation frequency is limited to F21.37.

When F21.36 and F21.37 are set to 0, the original

operating logic is maintained after the 80% torque limit
is effective;

163

100% weight limit

This terminal is only active when F20.00=0 (closed-loop
lifting), 1 (open-loop lifting), or 2 (luffing) mechanism;
When the 100% weight limit logic is active, forward

operation is prohibited (lifting cannot move upwards,
luffing cannot move outwards); reverse operation is
limited to a frequency ofF21.30.

When F21.30 is set to 0, the original operating logic will
be maintained after the 100% weight limit is effective;
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198

This terminal is only active when F20.00=0 (closed-loop
lifting), 1 (open-loop lifting), or 2 (luffing) mechanism;
When the 80% weight limit is effective, the forward
o . . operating frequency is limited to F21.31, and the reverse
164 80% weight limit operating frequency is limited to F21.32;
The frequency limit (F21.31, F21.32) is 0. After the 80%
weight limit is effective, the original operating logic is
maintained.
This terminal is only active when F20.00=0 (closed-loop
lifting), 1 (open-loop lifting), or 2 (luffing) mechanism;
When DI = 165:50% weight limit is active, the forward
165 50% weieht limit operating frequency is limited to F21.33, and the reverse
o welght it operating frequency is limited to F21.34.
The frequency limits (F21.33, F21.34) are: 0. After the
50% weight limit is activated, the original operating
logic is maintained.
If the brake power-on check is successful, the brake
166 | Brake power-on check |check should be performed after the inverter is powered
on.
17 Ultra-low speed Effective ant speed positioning function
operation
Function BN EeEe Parameter Description unit Facltory prop
Code name value erty
D7|D6|D5|D4|D3|D2|DI1|DO0
Digital input | * | X7 | X6 | X5 | X4 | X3 | X2 | X1
F02.15 terminal | 0: Positive logic closed loop valid / open
positive/negat | loop invalid ¢ P P 00000000 O
ivelogic 1 |1: Negative logic closed loop invalid /
open loop valid
D7| D6 | D5 | D4 | D3| D2|D1| DO
Digital input | * | X10 | X9 | X8 | Al4|AI3 |AI2| All
F02.16 terminal — _ -
: positive/negat |0: Positive logic closed loop valid / open 00000000{ O
ive logic 2 |loop invalid
1: Negative logic closed loop invalid /
open loop valid
Digital input | D7| D6| D5| D4| D3| D2| D1 | DO 00
F02.75 | terminal | * | * | * | * | * | * | x1|x]I O
positive and 2
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negative logic | 0: Positive logic closed loop valid / open
loop invalid

1: Negative logic closed loop invalid /
open loop valid

Xi input off
closure
Positive logic valid invalid
sampling
Inverse}oglc invalid valid
sampling

Figure 7-6 Schematic diagram of forward and reverse logic sampling at terminals 76
0: The multi-function input terminal is valid when closed and invalid when open;
1: The multi-function input terminal is valid when disconnected and invalid when

closed.
% : This function is used for logical matching with other external devices.

Function Function code name Parameter Description unit Factory propert
code value y
Number oftimes the 0to 100, wherfelO . d

F02.17 | digital input terminal s~ |/cProors 10 filtering an 2 | o

filtered n represents sampling

once per n ms.
Sampling clock ’ﬂLﬂ‘ﬁL ﬂ”
_J -

»

i "— ’[u’ '\,

Anti-interference

processing Interference +

less than the
number of
anti-shake
filters

Figure 7-7 Terminal filtering sampling schematic diagram
Since the multi-function input terminal uses level triggering or pulse triggering, digital
filtering is required when reading the terminal status to avoid interference.
% : The parameters for this code generally do not need to be adjusted. If adjustment is
necessary, please pay attention to the relationship between the filtering time and the
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duration of the terminal action to avoid susceptibility to interference due to too few filtering

iterations or slow response and lost instructions due to too many filtering iterations.

Function Function code name Parameter Description unit Factory |propert
code value y
F02.18 | X1 Effective Delay Time |0.000~30.000 s 0.000 °
F02.19 X1 Invalid Delay Time |0.000~30.000 s 0.000 °
F02.20 | X2 Effective Delay Time |0.000~30.000 s 0.000 °
F02.21 X2 Invalid Delay Time |0.000~30.000 s 0.000 °
F02.22 | X3 Effective Delay Time |0.000~30.000 s 0.000 °
F02.23 X3 Invalid Delay Time |0.000~30.000 s 0.000 °
F02.24 | X4 Effective Delay Time |0.000~30.000 s 0.000 °
F02.25 X4 Invalid Delay Time |0.000~30.000 s 0.000 °

Xi input

|
/ '
o, 1
1
/ |
4 |
> "

Effective Invalid
delay delay

Delay
processing

Figure 7-8 Schematic diagram ofterminal delay sampling
When the state of a function terminal changes, a delay is applied to the change in state
according to the function code settings. Currently, only terminals X1 to X4 support this
function. Specifically, this function becomes eftective only after the function terminal
changes from an invalid state to an active state and maintains an active delay; conversely,
this function becomes ineffective only after the function terminal changes from an active
state to an invalid state and maintains an inactive delay.

% : Ifthe function code is set to 0.000s, the corresponding delay will be invalid.
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Function |Function code R e unit Factory | prope
code name value | rty
Units digit: AIl
0: Reserved
1: Number input (0 for values below

1V, 1 for values above 3V, and
retains the previous state between 1V and

3V)
Analog input| Tens digit: AI2
F02.31 function  |0: Reserved 000iD| O

selection | 1: Number input (same as above)
Hundreds digit: AI3

0: Reserved

1: Number input (same as above)
Thousands digit: Al4 (expansion card)
0: Analog input

1: Numeric input (same as above)

Logic

0 1 Ly »
7 L

0y IV Voltage
Figure 7-9 shows the relationship between analog input terminal voltage and current logic
state.
The analog input terminals All to AI3 of the crane-specific frequency converter are
used only as digital input terminals (F02.31=111B, and cannot be changed):
®  When the terminal input voltage is <1V, the corresponding logic state of the

terminal is invalid;

®  When the terminal input voltage is greater than 3V, the corresponding logic
state of the terminal is valid.

®  When the terminal input voltage is in the range of [1V, 3V], the corresponding
logic state ofthe terminal remains unchanged.

Ifused as an analog input terminal, the filtering time and corresponding bias curve can
be set through F02.32 to F02.60, and AIl to Al4 can be set separately.
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Function |Function code . ..| Facto:
aogle nhame Parameter Description unit valu;y property
Units digit: All curve selection
0: Curve 1
1: Curve 2
2: Curve 3
3: Curve 4
[Tens digit: AI2 curve selection
0: Curve 1
1: Curve 2
2: Curve 3
Analog input 3: Curve 4
F02.32 curve selection| Hyndreds digit: AI3 curve selection 3210D ©
0: Curve 1
1: Curve 2
2: Curve 3
3: Curve 4
Thousan ds digit: Al4 curve selection
0: Curve 1
1: Curve 2
2: Curve 3
3: Curve 4
Curve 1
F02.33 Minimum (0.00~F02.35 In 0.10 °
Input
Curve 1
Minimum
F02.34 Input -100.0~ +100.0 % 0.0 °
Corresponds
to Given
Curve 1
F02.35 Maximum F02.33~ 10.00V In 9.90 °
Input
Curve 1
Maximum
F02.36 Input -100.0~ +100.0 % 100.0 °
Corresponds
to Given
Curve 2
F02.37 Minimum |10.00V~F02.39 In 0.10 °
Input
Curve 2
Minimum
F02.38 Input -100.0~ +100.0 % 0.0 °
Corresponds
to Given
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Curve 2
F02.39 Maximum F02.37~ 10.00V In 9.90
Input

Curve 2
Maximum
F02.40 Input -100.0~ +100.0 % | 100.0
Corresponds

to Given

Curve 3
F02.41 Minimum [0.00V~F02.43 In 0.10
Input

Curve 3
Minimum
F02.42 Input -100.0~ +100.0 % 0.0
Corresponds

to Given

Curve 3
F02.43 Inflection [F02.41~F02.45 In 2.50
Point 1 Input

Curve 3
inflection
F02.44 | point 1 input -100.0~ +100.0 % 25.0
corresponding

to the given

Curve 3
F02.45 Inflection [F02.43~F02.47 In 7.50
Point 2 Input

Curve 3
Inflection
Point 2
Input
Correspondi
ng to Given

F02.46 ~100.0~ +100.0 % 75.0

Curve 3
F02.47 Maximum F02.45~ 10.00 In 9.90
Input

Curve 3
Maximum
F02.48 Input -100.0~ +100.0 % 100.0
Corresponds

to Given

Curve 4
F02.49 Minimum [-10.00~ F02.51 In | -9.90
Input

Curve 4
Minimum -100
F02.50 Input ~100.0~ +100.0 % )
Corresponds

to Given

Curve 4
F02.51 Inflection |[F02.49~F02.53 In -5.00
Point 1 Input

Curve 4
F02.52 Inflection  |-100.0~ +100.0 % | -50.0
Point 1
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Input
Correspondi
ng to Given

F02.53

Curve 4
Inflection
Point 2 Input

F02.51~F02.55

In

5.00

F02.54

Curve 4
Inflection
Point 2
Input
Correspondi
ng to Given

—100.0~ +100.0

%

50.0

F02.55

Curve 4
Maximum
Input

F02.53~10.00

In

9.90

F02.56

Curve 4
Maximum
Input
Corresponds
to Given

—100.0~ +100.0

%

100.0

F02.57

All filtering
time

0.00~10.00

0.10

F02.58

Al filtering
time

0.00~10.00

0.10

F02.59

AlI3 Filtering
Time

0.00~10.00

0.10

F02.60

Al4 Filtering
Time
(Expansion
Card)

0.00~10.00

0.10

® F0232 is used to select the corresponding bias curve

for each analog input

terminal, with a total of 4 bias curves available. Curves 1 and 2 are two-point

biases, while curves 3 and 4 are four-point biases. The minimum input voltage for

curves 2 and 4 can reach -10V, meeting the Al4 input requirements. After selecting

the bias curve, the corresponding function code can be used to meet the input

requirements. Its specific meaning is the same as that of HDI; see the explanation of
function codes F02.26 to F02.29 for details.

®  The filtering time can be adjusted appropriately based on the simulated input and

actual operating conditions. Please refer to the actual results.

Functi
HAcHon Function code name Parameter Description unit Factory |propert
code value y
F02.61 | AD sampling hysteresis |2~50 2 O

When analog input hysteresis occurs, or when the input line is long or there is excessive
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interference in the field causing large input fluctuations, this function code can be

appropriately increased. The adjustment principle is to keep it as small as possible.

7.4 F03 Group Output Terminal Function Parameter Group

The crane-specific frequency converter comes standard with two multi-function output
terminals and two relay output terminals.

Function Function code i B ssrip s unit Factory | prope
code name value | rty

Y1 Output

F03.00 Function Selection 27 ©
Y2 Output

Fo3.01 Function Selection 33 ©

F03.02 |R1 Output Function|See "_Fable 73 for a list of _digital 8 o
Selection multifunction output terminal

F03.03 |R2 Output Function functions. 7 o
Selection
Y3 Output

F03.04 |Function Selection 0 o

(Expansion Card)

Y1 ~Y3 and R1/R2 are 5-channel multi-function digital output terminals. The
function of each output terminal can be defined by setting the value of function code
F03.00~F03.03.

For example, if F03.02 = 28, then the function of terminal R1 is "brake control,"
reflecting the brake status. Ifthe brake is in the released state, terminal R1 outputs an active
status; if the brake is in the closed state, terminal R1 outputs an inactive status. Specific

selectable functions are shown in Table 7-3.

Table 7-3 Overview of Digital Multifunction Output Terminal Functions

ettin . q
Svalueg Function illustrate
0 No output Set unused or faulty terminals to "O: No Function"
to prevent erroneous output.
Inverter i . |The inverter's output is valid when it is in slave
1 lﬁ\glr\ler 1S running operation, slave stop, jogging operation, or jogging
( ) stop mode; otherwise, the output is invalid.
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Output  frequency
reached (FAR)

The current output is valid if the frequency is in operation
and |output frequency - set frequency| < frequency
reaches the detection width (F15.20).

If the system is not in operation, or if |output frequency
- set frequency|] > frequency reaches the detection
width (F15.20), the current output is invalid.

See F15.20 for the explanation of function codes.

Output  frequency
detection FDT1

The system is in operation, and if |output frequency| >
output frequency detection FDT1 (F15.21), the
current output is valid.

If the system is not in operation, or if |output frequency]|
< output frequency detection FDT1 (F15.21) -
FDT]1 hysteresis (F15.22), the current output is invalid.
Otherwise, the current output status remains unchanged.
See F15.21 and F15.22 for function code explanations.

Output  frequency
detection FDT2

The system is in operation, and if |output frequency| >
output frequency detection FDT2 (F15.23), the
current output is valid;

If the system is not in operation, or if |output frequency]|
< output frequency detection FDT2 (F15.23) -
FDT?2 hysteresis (F15.24), the current output is invalid.
Otherwise, the current output status remains unchanged.
See F15.23 and F15.24 for function code explanations.

Reverse
(REV)

operation

The inverter's operating direction
and acceleration/deceleration state are either
reverse acceleration, reverse deceleration, or reverse

constant speed, and the current output is valid.
In other states, the current output is invalid.

Injog operation

The inverter is in JOG running or JOG stopped state,
and the current output is valid;
In other states, the current output is invalid.

Inverter failure

The frequency converter is in a fault state, and the
current output is valid;
In other states, the current output is invalid.

Inverter is ready to
run (READY)

After the inverter is powered on, all initializations
are completed and no abnormalities occur. It is ready to
run, and the current output is valid.

The inverter is not currently suitable for operation;
the current output is invalid.
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When the JOG or slave device is running, if the
output frequency (F18.00) is greater than or equal to
9 Upper limit the upper limit frequency (F00.17||F00.18) and the set
frequency reached |frequency (F18.01) is greater than or equal to the
upper limit frequency (F00. 17||[F00. 18), the current
output is valid.
Otherwise, the current output is invalid.
When the JOG or slave device is running, the
o | Lovertmi ot rncy (1500 < bower i Fueny (10
frequency reached | ency (F00. 19) are valid.
Otherwise, the current output is invalid.
Output current (F18.06) > current limit level (FO7.
12), current output is valid;
Reaching current |Output current (F18.06) < current limit level (F07.
11 limit 12)
-5.0%, current output is invalid,
Intermediate  value, current output state
remains unchanged.
Output voltage (F18.07) > overvoltage stall control
voltage (F07.07), current output is valid;
12 Overvoltage stall |Ifthe output voltage (F18.07) < overvoltage stall
voltage reached  |control voltage (F07.07) -10V, the current output is
invalid;
Intermediate  value, current output state
remains unchanged.
13~16 reserve reserve
The current motor current is greater than or equal to
17 Motor ox./erload the motor pre-alarm coefficient (F07.02), and the
warning current output is valid.
Otherwise, the current output is invalid.
. |The  pre-alarm  output is valid when the
18 Inverter overheating inverter temperature is >  -25°C  from the
pre-alarm overheating  point; otherwise, the pre-alarm output is
invalid.
19~22 reserve
When the frequency converter enters the zero servo
23 I de |state, the keyboard displays warning C27 and the DO
n zero-servo mode . 4 A
output is valid; when it exits the zero servo state, the
DO output is invalid.
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If the DC bus voltage (F18.08) < the power
outage detection voltage (F07.31), the current output is
valid;

24 Undervoltage status |If the DC bus voltage (F18.08) is greater than or equal
tothe power outage termination judgment action
voltage (F07.32), and the duration is greater than or
equal to the power outage termination judgment delay
time (F07.33), the current output is invalid.

25~27 reserve
When the output is valid, the brake is released; when

28 Brake control the output is invalid, the brake is closed.

Brake i . If a set time has elapsed since the last brake check,

29 rake mspection |, seoond check is required, and the current output is

prompts valid; otherwise, the current output is invalid.
Overload protecti Overload protection is performed during lifting. If

30 verioad pro dec 100 1an overload is detected, the current terminal output is

activate valid; otherwise, it is invalid.
The current terminal output is valid when the bus
L 1
31 ro(ilgzrfz%: " voltage drops to the threshold value set by F21.16 and
P F21.15 = 1; otherwise, it is invalid.
32 reserve
. The current terminal output is valid when a brake failure
3 Brake failure is detected or a brake check fails; otherwise, it is invalid.
34 Motor fan control |Motor fan delay control output terminal function
Weighing wire | The output is valid if the sensor disconnection detection
35 breakage or is effective, any sensor exceeds its range, or the actual
overload alarm  |net weight percentage is greater than 90%; otherwise,
output it is invalid.
During shutdown, when the inverter output frequency
37 |Rotary eddy current |is less than F20.65 (eddy current cut-in frequency), the
control DO output is valid. After the set time of F20.32 and
F20.33, the DO output becomes invalid.

43 Brake power-on | When the brake power-on test fails, the DO output is

detection abnormal |valid.

44 | Selecting motor 1 is When F00.28=0, the DO output is valid.

effective.

45 |Selecting motor 2 is When F00.28= 1, the DO output is valid.

effective.

The two multi-function output ports are open-collector outputs, with the common

terminal being COM. When the selected function is invalid, the electronic switch is off
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(OFF); when the selected function is valid, the electronic switch is on (ON). The
open-collector outputs can be internally powered, as shown in Figure 7-10(a), or powered by
an external power supply, as shown in Figure 7-10(b). If an external power supply is used,
the voltage range is required to be 12-30V.

"2V ey v "y

Crane-specific N—® Crane-specific N—®
frequency converter fmr l | frequency converter ne l
. .
v s TL V2 oy | g
. relay t M, = relay

“ — .. £ x
) ° (AL ®
a) Internal power supply b) External power supply

Figure 7-10 Power supply method for multi-functional terminals

The relay output is provided by the

internal relay of the frequency converter; the

relay has one set of normally open and one

Relay E

set of normally closed contacts. When the ol

selected function is invalid, EB-EC is

normally closed and EA-EC is normally
open; when the selected function is valid, the Figure 7-11 Relay
internal relay coil is energized, EB-EC is open, and EA-EC is energized. As shown in

Figure 7-11.

Function | Function .. .. | Factory | prop
Parameter Description unit
code code name value | erty
D7 | D6 | D5 | D4 | D3| D2 | DI | DO
Output signal | * * Ok * | R2| R1|Y2|Yl
type selection |0: Level
1: Single pulse

0000 |O

F03.05
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Function i output

Level output

Single pulse output

—_
-

Pulse output ‘g

width

i invalid
| ,-" |
| ,," |
i
valid invalid
|
: |
valid invalid

Figure 7-12 Schematic diagram of digital output terminal levels and single pulse output

The digital output terminals and relay output terminals have two output types: level

and single pulse, as shown in Figure 7-12. For level output, the output state ofthe
functional terminal is consistent with the functional state; for single pulse output, a certain

pulse width of effective level is output only when the function is active.

Functi Functi

Hneton unetion Parameter Description unit Factory | proper

code | code name value ty
D7|D6 | D5 |D4|D3|D2|DI| DO

Digital *1 * ] * |Y3|R2|R1|[Y2]|YI
F03.06 .Ol_ltPUt 0: Positive.logic. closed loop valid / 0000 )
positive/neg |open loop invalid
ative logic | 1: Negative logic closed loop invalid /

open loop valid

Pre-output

Positive logic
output

Inverse logic
output

valid invalid
Valid Tnvalid Level
Level

Invalid

Level Valid Level

Figure 7-13 Schematic diagram ofpositive and negative logic output of digital output

terminals

The multi-function digital output terminal status has two output logics depending

on the design:
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0: Positive logic, function valid, multi-function output terminal outputs valid level;

Invalid logic, multi-function output terminal outputs invalid level.

1: Reverse logic: Function valid, multi-function output terminal outputs invalid
level; Function invalid, multi-function output terminal outputs valid level;

% : This function is used for logical matching with other external devices.

Valid level: Y1/Y2, the default valid level is low; R1/R2, the default valid level
is high.

Functi Functi d .. . Fact
unction unction code Parameter Description unit actory |proper
code name value ty
Y2 Output Type | ..
F03.07 Selection 0: Normal digital output 0 O

For crane-specific frequency converters, the Y2 terminal can only be used as a

general output terminal.

Function Function code name Parameter Description unit Factory |propert
code value y
F03.09 | Y1 Effective Delay Time |0.000~30.000 s 0.000 °
F03.10 Y1 Invalid Delay Time |0.000~30.000 s 0.000 °
F03.11 | Y2 Effective Delay Time |0.000~30.000 s 0.000 °
F03.12 Y2 Invalid Delay Time |0.000~30.000 s 0.000 °
F03.13 R1 effective delay time |0.000~30.000 s 0.000 °
F03.14 R1 Invalid Delay Time |0.000~30.000 s 0.000 °
F03.15 R2 effective delay time |0.000~30.000 s 0.000 °
F03.16 R2 Invalid Delay Time |0.000~30.000 s 0.000 °

Function i output invalid
| valid
Level output = ' invalid
valid
- - - -
Effective delay Invalid delay
valid

Single pulse output |
Eer i invalid

- -
Pulse output width

Figure 7-14 Schematic diagram of digital output terminal levels and single pulse output
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When the selected function's state changes, the corresponding output terminal will

respond with a delay according to the function code setting. Currently, both Y1/Y2 and
R1/R2 terminals support this function. Under the default conditions, this means that: if the
function changes from an invalid state to an valid state and maintains a valid delay, the
corresponding output terminal will output a valid level; ifthe function changes from a valid
state to an invalid state and maintains an invalid delay, the corresponding output terminal
will output an invalid level.

% : Ifthe function code is set to 0.000s, this delay is invalid.

Function Function code name Parameter Description unit Factory prope
code value | rty
Fo3.17 |Y1output singlepulse)y 0 20 600 s | 0250 | e
time
Fo3.18 |12 output singlepulse), 0 26 000 s | 0250 | e
time
R1 outputs single
F03.19 pulse time 0.000~30.000 S 0.250 °
Fo320 | REoutputssingle | 000 20000 s | 0250

pulse time

When the output mode of a certain function output terminal is selected as single
pulse output (see F03.05 for details), the effective level pulse width is controlled by
setting the single pulse output time to meet different process or control requirements. See
Figures 7-12 and 7-14 for details.

Function I gynction code name  |Parameter Description unit | Factory |prope
code value |rty
Analog output M1
F03.21 gselectitgn See Table 74 for a list ofanalog 0 O
multi-function output terminal
F0322 |Analog output M2fa ions. 4 | o
selection

M1/M2 are two multi-functional analog output terminals. The function of each
output terminal can be defined by setting the values of function codes F03.21 to
F03.22.

For example, if F03.21 = 0, then the function of terminal M1 is to output
the "operating frequency (absolute value)," reflecting the current operating

frequency by outputting different voltage values. If the operating frequency increases
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from 0.00Hz to 50.00Hz (assuming F00.16 = 50.00), then by default, the voltage at
the M1 output port increases from 0.00V to 10.00V, and the trend is the same. Specific

optional functions areshown in Table 7-4.

Table 7-4 Overview of Analog Multifunction Output Terminal Functions

Setti
\falu[:eg Function illustrate
0 Operating frequency | The range of 0.00Hz to Fmax corresponds to an
(absolute value) output 0£0.0% to 100.0%.
tp
1 Set frequency (absolute | The range of 0.00Hz to Fmax corresponds to an
value) output 0f0.0% to 100.0%.
b Output torque (absolute | 0.0% to 200.0% corresponds to an output of
value) 0.0% to 100.0%.
3 Set torque (absolute | 0.0% to 200.0% corresponds to an output of
value) 0.0% to 100.0%.
0.0A to 2*Ie corresponds to an output of 0.0% to
4
Output current 100.0%.
0.0V ~ 1.5*%Ue corresponds to an output of
5 Output voltage 0.0%~100.0%.
0V~1000V corresponds to an output of
6 | busvoltage 0.0%~ 100.0%.
7 Output power 0.00kW ~2*Pe corresponds to an output of
tputp 0.0%~100.0%.

% : Fmax, maximum frequency (F00. 16)
Ie, the rated current of the frequency converter (F12.21)
Ue, the rated voltage of the frequency converter (F12.20).
Pe, the rated power of the frequency converter (F12.19).
The analog output terminals can be switched between 0.00V to 10.00V voltage signals and 0.00

snubber circuit should be installed close to the coil ends of the relay or contactor.

Analog output terminal wiring.

Function | Function code i Deset g it Factory |proper
code name value ty
F03.27 M1 output bias -100.0~100.0 % 0.0 °
F03.28 M1 Output Gain  |-10.00~10.00 1.00 °
F03.29 M2 output bias -100.0~100.0 % 0.0 °
F03.30 M2 Output Gain  |-10.00~10.00 1.00 °
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The above function codes are generally used to correct zero drift and amplitude
deviation in analog output. They can also be used to customize the required AO output
curve to meet different instruments or other requirements. Ifthe bias is represented by "b",
the gain by k, the actual output by Y, and the standard output by X, then the actual output is:
Y =kX+b.

full-scale voltage of M1 and M2 is actually 10.9V, and the full-scale
current is actually 22mA.
2. The factory default settings for M1 and M2 are both 0.00 to 10.00V.

3. Ifhigh accuracy ofthe analog output is required, please use a multimeter to test the
no-load output of terminals M1 and M2 first.

\' ® ] 1. To meet the needs of different instruments or external devices, the

7.5 F04 group start/stop control parameter group

Function Function code Function code parameter _— Factory
code name description value property
F04.00 Startup method |0: Start directly 0 O

F04.00=0: Start directly

When the frequency converter starts, it first performs DC braking (no DC
braking when F04.04=0), then pre-excitation (no pre-excitation when F04.07 is set to 0),
and then starts at the starting frequency. After the starting frequency holding time ends, it

enters the given frequency operation.

L Function code name Function coc.le parameter unit Iy property
code description value
F04.01 Startup frequency [0.00~10.00 Hz 0.00 O
Fo4.02 |Startup frequency g 606000, 0.00 is invalid] s | 0.00 O
retention time

To ensure adequate motor torque during startup, please set a suitable starting
frequency. To allow sufficient magnetic flux to be established during motor startup,

the starting

frequency needs to be maintained for a certain period. The starting frequency F04.01 is

not subject to a lower frequency limit.

Function . i .. | Fact
B Ty — Function code parameter ok ory

code description value

property
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F04.03 Starting DC braking |0.0~100.0 (100.0 = motor % 50.0 o
current rated current)
F04.04 DC braking time 0.00~30.00 0.00: Invalid | s 0.00 O
F04.05 DCbraking 0 2000 s | 050 O
demagnetization time

Before starting the frequency converter, the motor may be running at low speed or
in reverse. If the frequency converter is started immediately under these conditions, it
may experience an overcurrent fault. To avoid this fault, DC braking can be applied
before starting the frequency converter to stop the motor from rotating, and then the
motor can be run in the set direction to the set frequency.

F04.03 allows for different starting DC braking torques to be achieved by
setting different values.

F04.04 sets the activation time of the DC braking system; operation will
begin immediately upon the expiration of the time. If F04.04 = 0.00, the DC braking

system will be ineffective during startup.

% : The DC braking process is shown in Figure 7-16.

T| This function should be used when a single frequency converter drives multiple

motors.
Function Function code Function code parameter T Factory
code name description value property
F04.06 Pre-excitation  |50.0~500.0 (100.0 = no-load % | 1000 o
current current)
F04.07 |Pre-excitation time [0.00~10.00 s 0.10 O

The frequency converter first establishes the magnetic field according to the
set pre-excitation current F04.06, and then starts running after the set pre-excitation
time F04.07. If the set pre-excitation time is 0, it will start directly without going

through the pre-excitation process.

F04.06 Pre-excitation current is a percentage relative to the motor's rated no-

load current.

Function | Function code . . .. |Facto
Function code parameter description [unit |

code name value property
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0: Linear acceleration/deceleration
Acceleration and |1: Continuous S-curve

F04.14 deceleration acceleration/deceleration 0 O
methods 2: Discontinuous S-curve
acceleration/deceleration

The initial period |y 00~30.00 (F15.13=0)
Fo4.15 | oftheS-eurve 155 3560 (F15.13=1) s | 000]| e

during -
acceleration  |0~~3000 (F15.13=2)

The time interval
at the end ofthe

S-curve during
acceleration

0.00~30.00 (F15.13=0)
0.0~300.0 (F15.13=1) s 6.00 °
0~3000 (F15.13=2)

F04.16

0.00 ~ System deceleration time / 2

The initial period |(F15.13=0)

F04.17 ofthe STcurve 0.0 ~ System deceleration time / 2
during (F15.13=1)

deceleration |0 ~ System deceleration time / 2

(F15.13=2)

0.00 ~ System deceleration time / 2
The time interval [(F15.13 = 0)
Fo4.18 |at the end ofthe 0.0 ~ System deceleration time / 2 s 0.00
S-curve during  |(F15.13=1)

deceleration 0 ~ System deceleration time / 2
(F15.13=2)

F04.14=0: Linear acceleration/deceleration

s 0.00 )

The output frequency increases or decreases linearly, and the
acceleration/deceleration time is set by function codes F00. 14 and F00. 15 by default.

F04.14=1: Continuous S-curve acceleration/deceleration

The output frequency increases or decreases according to a curve. The S-curve is
generally used in applications requiring a relatively smooth start-up and shutdown process,
such as elevators and conveyor belts. Figure 7-15 shows the acceleration process: tl is
the value set by F04.15, and t2 is the value set by F04. 16; during deceleration: t3 is the
value set by F04.17, and t4 is the value set by F04.18. The slope of the output frequency
change is fixed between t1 and t2, and between t3 and t4.

F04.14=2: Discontinuous S-curve acceleration/deceleration

Compared to continuous S-curves, discontinuous S-curves do not have overshoot.

They will immediately stop the current S-curve trajectory based on changes in given
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conditions, acceleration/deceleration times, etc., and execute the newly planned S-

curve trajectory.

Output frequency

Linear acceleration
and deceleration

S-curve acceleration/
deceleration

-

acceleration time

/

o

|
|
|
1
|
|
'
i i - .

1
1
|

>

Deceleration time

Figure 7-15 Acceleration/Deceleration Time Control Chart

Function Function code name FUmETE code parameter |, Factory property
code description value
F0419 | Parking methods |0 Decelerate and stop 0 o
1: Free parking

F04.19=0: Decelerate and stop

The motor decelerates and stops at the set deceleration time [factory setting is
F00.15 (deceleration time 1)].
F04.19=1: Free Parking

When the stop command is valid, the inverter will immediately stop outputting,

and the motor will coast to a stop. The stopping time depends on the inertia of the motor

and the load.

If a free stop terminal is set, the inverter will immediately enter the free stop

state when the free stop terminal is active, and will not restart when the terminal is

inactive; the operation command must be re-entered.

Function
code

Function code name

Function code parameter
description

unit

Factory
value

property
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Parking DC braking start|0.00~Maximum
F04.20 frequency frequency F00.16 Hz 0.00 O
Fo4o |DC braking current for  0.0~~150.0 (100.0= % 50.0 o
parking motor rated current)
DC braking time for . . .
F04.22 parking 0.00~30.00 0.00: Invalid s 0.00 O
Parking DC braking —
F04.23 demagnetization time 0.00~30.00 s 0-50 O

F04.20 sets the frequency at which DC braking begins during deceleration
and stopping. During deceleration and stopping, if the output frequency drops below
this frequency and the DC braking time is not zero, DC braking will be initiated.

F04.21 allows for different DC braking torque settings to achieve different
stopping torques.

F04.22 sets the duration of the DC braking function. If F04.23 = 0.00, the DC
braking function is disabled. If there is an external terminal DC braking signal, the DC
braking time is the larger of the effective time of the external terminal DC braking signal

and the time set in F04.23.

F04.23 When the output frequency reaches the set value ofF04.21 during
deceleration and stopping, DC braking will only begin after the set time 0fF04.24.
The DC braking process for parking is shown in Figure 7-17.

& Output frequency(Hz)

/ & Output frequency(Hz)
Time(s)
0

4 Motor speed
| } Time(s) .
: i DC braking frequency
( >
- ‘ DC braking ——

demagnetization time .
Time(s)

Braking voltage/current

Braking time —DE re—
TR

Figure 7-16 shows the DC braking initiation process, and Figure 7-17 shows the DC

braking initiation process.
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& ] In situations with heavy loads, due to inertia, normal deceleration may not be

able to bring the motor to a complete stop. Extending the DC braking time or
increasing the DC braking current can stop the motor from rotating.

ITmgiiem Function code name Function coc}e parameter unit Iy property
code description value
Terminal start
F04.27 command 0.. Not confirmed | o
reconfirmation 1: Confirm

F04.27=0: Unconfirmed

When the running terminal (RUN or F/R terminal) is closed, F00.03 is set to 0 or 1.
When the terminal is started or stopped, it will run directly upon power-on or when the
start/stop mode is switched to the terminal.

F04.27=1: Confirmed

When the running terminal is closed, F00.03 is set to 0 or 1. When the terminal
is started or stopped, it cannot run directly when powered on or when the start/stop
mode is switched to the terminal. The running terminal needs to be disconnected and

then closed before it can run.
7.6 Group F05 V/F control parameter group
This set of function codes is only valid for V/F control and not for vector control.

V/F control is suitable for general loads such as fans and pumps, or for
applications where one frequency converter drives multiple motors, or where there is a

large difference between the power of the frequency converter and the power of the motor.

Function Function code Function code parameter _— Factory
code name description value property
. |0: Straight line V/F
F05.00 | VIF curve setting 1: Multi-point polyline V/F ! O

F05.00=0: Linear V/F

Suitable for ordinary constant torque loads.
F05.00=1: Multi-point V/F

Suitable for special loads such as dehydrators, centrifuges, and cranes. By

setting parameters F05.01 to F05.06, any V/F relationship curve can be obtained.
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Function | - Function code Function code parameter description | unit Factory property
code name value
Fos.01 |, MUEPOInt VE o 00 pos.03 Hz | 000 | o
frequency point F1
F05.02 Multl-p01pt VF 0.0~100.0 (100.0 = motor rated o | 35 R
voltage point V1 |voltage)
F05.03 | MUltipoint VE |0 1 —F05.05 Hz | 200 | o
frequency point F2
Multi-point VF 0
F05.04 voltage point V2 0.0~100.0 & 73 °
Multi-point VF  |F05.03 ~ Rated frequency (reference
F03.05 frequency point F3|frequency) ofthe motor Hz | 5.00 °
F05.06 | Multi-point VE o 0 166.0 % | 140 | e
voltage point V3

The F05.01 to F05.06 code parameters are valid when F05.00=1 is selected. Any
V/F curve is determined by the curves set by the input frequency percentage and output
voltage percentage, and is piecewise linearized within different input ranges. The
motor's rated frequency is the frequency ultimately reached by the V/F curve, which is also
the frequency value corresponding to the highest output voltage. Input frequency
percentage: motor rated frequency = 100.0%, output voltage percentage: motor rated

voltage Ue = 100.0%.

L i Ifthe slope ofthe V/F curve is set too high, an "overcurrent" fault may occur.

Output voltage &
Motor rated voltage | A

AL

*  Output frequency

nn ¥4 Motor rated frequency

Figure 7-18 Schematic diagram of V/F curve of multi-point broken line.

Function . i .. | Facto
T cenls neme Function code parameter s Ty

code description value
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'V/F forward torque boost]

F05.10 . 0.00~200.00 % 3.50 °
gain
Used to compensate for voltage drops caused by stator resistance and
conductors, thereby improving low-frequency load capacity.
Functi . i .. | Fact
HACHOR Function code name e om CO(.ie parameter unit . property|
code description value
F05.11 V/F slip compensation 0.00~200.00 % 0.00 o
gain
F05.12 | V/F Slip Filtering Time |0.00~10.00 s 1.00 °

When the motor rotor speed decreases as the load increases, slip compensation can

be enabled to ensure that the motor rotor speed is close to the synchronous speed under

rated load. If the motor speed is lower than the target value, the FOS. 11 setting can be

increased.

% : F05. 11=0.00, slip compensation is invalid.

When starting up quickly with high inertia, the slip is 100%. When the set frequency

is reached, the slip becomes 0, and the output frequency drops rapidly, which can

cause overvoltage or overcurrent. The F05. 12 filter mitigates the rise in voltage and

current.
Functi . i .. | Fact
HACHOR Function code name Lo co<.1e Parameter unit ey property|
code description value
F05.13 Oscillation s.uppression 0~20000 100 o
gain
FO5.14 Oscillation suppression 0.00~600.00 Hz | 55.00 o
cutoff frequency

In open-loop control (VVF), this parameter is adjusted to suppress motor oscillation.

When the motor does not oscillate, try not to adjust this parameter, or you can

appropriately decrease it; when the motor oscillates significantly, you can appropriately

increase this parameter.

7.7 F06 group vector control parameter group

Function
code

Function code name

Function code parameter
description

unit

Factory
value

property
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Speed proportional
F06.00 gain ASR P1

Velocity integral time  {0.000~30.000

0.00~100.00 12.00 °

F06.01 constant ASR_T1 0.000: No points s | 0200 ¢
Speed proportional -

F06.02 gain ASR P2 0.00~100.00 8.00 .

F06.03 Velocity integral time  {0.000~30.000 s | 0300 N

constant ASR T2 0.000: No points
0.00 ~ Switching frequency Hz | 5.00 N
) .

F06.04 Switching frequency 1

Switching frequency 1 to

maximum frequency F00.16 Hz | 10.00 °

F06.05 Switching frequency 2

In FVC mode, the inverter adjusts the speed dynamic response of the vector control by
adjusting the speed proportional gain and speed integral time of the speed PI regulator.
Increasing the speed proportional gain or decreasing the speed integral time can speed up
the dynamic response of the speed loop. However, excessively large speed proportional
gain or excessively small or large speed integral time can lead to large system overshoot

and thus oscillation.

Users should adjust the above speed PI parameters according to the actual
load characteristics. Generally, under the premise of ensuring that the system does not
oscillate, the proportional gain should be increased as much as possible, and then the
integral time should be adjusted so that the system has both fast response
characteristics and small overshoot.

To ensure rapid dynamic response at both low and high speeds, PI regulation needs
to be performed separately at low and high speeds. During actual operation, the speed
regulator automatically calculates the current PI parameters based on the current frequency.
Below switching frequency 1, the speed PI parameters are P1 and T1. Above switching
frequency 2, the speed PI parameters are P2 and T2. If the switching frequency is greater
than F06.04 (switching frequency 1) but less than F06.05 (switching frequency 2), the
transition from switching frequency 1 to switching frequency 2 is a linear transition process,

as shown in Figure 7-19.
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4 pPD parameter
P1.Til

Switching
frequency 1

Figure 7-19 PI parameter schematic diagram

P2.Ti2
-
Switching feedback
frequency 2 frequency

]

1. Parameters F06.00 to F06.05 should be adjusted with caution, and generally no
adjustment is necessary.

2. When setting the switching frequency, please note that F06.04 switching
frequency 1 must be less than or equal to F06.05 switching frequency 2.

time constant

it Function code name Function code ISR unit iy property
code description value
F06.07 Speed loop output filter 0.000~0.100 s 0.001 o

The speed loop output filter can reduce the impact on the current loop, but the value

of F06.07 should not be set too high, as this will slow down the response. Users generally

can use the factory default value.

Function : Function code parameter . |Factory
code Function code name description unit value property|
F06.08 Vector control slip gain [10.00~200.00 % | 100.00 °

When the motor rotor speed decreases as the load increases, slip compensation can

be enabled to ensure that the motor rotor speed is close to the synchronous speed under

rated load. If the motor speed is lower than the target value, the F06.08 setting can be

increased.
(L Function code name Function co@e IEIEIEEY unit Factory property
code description value
Fog.10 | Speedeontioltorque g o550 % | 2000 e
1mit
F06.11 _ Speedcontrol - 1o 500 % | 2000 e
braking torque upper limit

Vector control is used to set the operating conditions for torque limiting. If the

output torque of the frequency converter is higher than the set value of F06. 10/F06. 11,
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the torque limiting function will be activated to control the output torque to not exceed the

upper limit ofthe speed control torque.

1. This code parameter represents the ratio of the output torque during torque limiting
operation to the rated output torque of the frequency converter;
@ | 2. Users can set the upper limit of torque according to actual needs to protect the
I motor or meet the working conditions.
3. Electric mode and braking mode are set separately.

Function Function code Factory

code Function code name parameter description unit value property
F06.12 EXCitatioggﬂr;eé‘}‘zf’g‘l’pomonal 0.00~10.00 050 | o
roo12 [Peon e el od0-20000 | . | 10|
F06. 14 [Toraue Current Proportional 1, 1,99 050 | o

F06.15 Torque-current integral time 0.00~300.00

constant ACR-T2 0.00: No points ms | 10.00 i

The parameters of the current loop PID controller directly affect the performance
and stability of the system, and under normal circumstances, users do not need to change

these factory values.

Function g Function code parameter :
code Function code name A rom unit |Factory value |property’
SVC 0: Brake holding
F06.17 zero-frequency | 1: No action 2 ©)
processing method |5. goa1 the pipe
SvVC .
F06.18 zero-frequency  |50-07-400.0 (100.0 is the o, 100.0 0O

holding current motor no-load current)

F20.40 Iq low-frequency
switching frequency

When the SVC control mode (e.g., F00.01= 1) is in the zero-frequency

0.5~10.00 Hz 5.00 .

operation phase, the inverter will select and process according to F06.17.

F06.17=0, and the current is set according to F06. 18 to perform the holding brake,
so as to achieve the function oftype zero servo;

F06.17=1, do not process;

F06.17=2, inverter output is blocked, free stop.
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In tower crane slewing applications (SVC mode), with F06.17 set to 0, the
excitation current change before entering the SVC zero-frequency braking state is shown
in Figure
7-20. During normal constant speed operation (below the rated frequency), the actual
output excitation current is F01.13. During deceleration, after the output frequency is
lower than the set F20.40, it linearly changes to the value 0ofF06.18 * F01.13 based on the
current speed. After entering the SVC zero-frequency braking state, the excitation current
remains at the value ofF06.18 * FO1.13.

In rotary mechanisms with eddy current braking, if the eddy current braking force
is insufficient and the machine cannot be stopped, a zero-frequency SVC brake can be
added to assist in stopping the machine. After adding the zero-frequency brake, if the
machine
rebounds after stopping, the value ofF06. 18 needs to be reduced to reduce the
braking current ofthe SVC.

In slewing mechanisms without eddy current braking, it is necessary to use a
zero-frequency brake (SVC) to assist in stopping the machine. A larger value ofF06.18
results in greater stopping force, which can easily lead to a rebound phenomenon during
slewing stops; a smaller value ofF06. 18 results in weaker stopping force, which can easily
lead to the machine failing to stop completely. In slewing applications, the default value of
F06. 18 is 40.0%, and appropriate adjustments should be made based on the site conditions.
[i} 1. In SVC control mode, the time to enter zero-frequency braking is controlled by

the value of F04.22 (stop DC braking time). In general slewing applications, the
reference time for adding zero-frequency braking is about 15 seconds.

ol

Fequency /Hz

F20.40

0

I I Time/s
Excitation current/ &
A F01.13 I
F06.18*% FO1.13 — — — c—
Zero-frequency Shutdown and pipe Timo

brake sealing
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Figure 7-20: Low-frequency switching process of Id

Function Function code Function code parameter .. | Factory
code name description unit value | PTP erty
Voltage o
F06.20 feedforward gain 0~100 o 0 *

In vector control, voltage feedforward regulation is added to achieve automatic

torque boost, i.e., stator voltage drop compensation is performed.

7.8 F07 Fault Protection Parameter Group

IFunction| Function . ..
Function code parameter description
code | Code name o P p it Factory |prop
value |erty
E20/E22 | E13 | E06 | E05 | E04 | E07 | E08
F07.00 I;g%gig?gg 0: Protection is effective 0000000| O
1: Protection is blocked 0
Protective * | * | * | * | * | * | * |E81 0000000
F07.35 | shielding |O: Protection is effective 0 O
2 1: Protection is blocked

Bit setting value = 0: After the frequency converter detects the fault corresponding

to this bit, it stops outputting and enters the fault state.

Bit setting value = 1: After the frequency converter detects the fault corresponding

to this bit, it will not take any protective action and will remain in its original state.

This code involves bit manipulation; to set it, simply set the corresponding bit to 0 or
1. See the table below:

Protect code E20 E22 E13 E06 EO05 E04 E07 E08
Corresppndmg 7 6 5 4 3 ) | 0
bit
Setting value * * 0/1 0/1 0/1 0/1 0/1 0/1

For example, to disable EQ7 protection, simply set the first bit corresponding to E07
to 1, i.e., F07.00 = 00000010.

To disable protection for EO8 and E13, simply set bit 0 of EO8 and bit 5 of E13 to

1. That is, F07.

00 = 00100001.
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[ ] Unless there is a special need, please do not disable any protection functions to
I avoid damage to the inverter due to lack of protection after a fault occurs.

Function . Function code . Factory
Function code name e unit property
code parameter description value
F07.01 Motor overload 0.20~10.00 1.00 R

protection gain

F07.02 Motoroverload 5, % 80 .
pre-alarm coefficient

The inverse time curve for motor overload protection is: 200% x (F07.01) x
motor rated current, which will trigger an alarm for motor overload fault after 2 seconds;
150% x (F07.01) x motor rated current, which will trigger an alarm for motor

overload after 2 minutes.

Users need to set the value of F07.01 correctly according to the actual
overload capacity of the motor. Setting this parameter too high can easily lead to
overheating and damage to the motor without the inverter alarming!

The F07.02 warning coefficient is used to determine the extent to which a warning
is issued before the motor overload protection is activated. The larger this value, the
smaller the warning lead time.

When the cumulative output current of the frequency converter exceeds the product
of the overload inverse time curve and F07.02, the frequency converter's multi-function

digital DO outputs a "motor overload pre-alarm" ON signal.

Function Function code name Lol code IEEIEEE ) g Factory property
code description value
0: Invalid
1: Undervoltage stall
effective
F07.06 |BUs Voltagg? control |[2: Ov§rpressure stall 0 o
selection effective
3: Effective for both
overvoltage and
undervoltage stall.
Overvoltage stall 120.0%~150.0%
FOT.07 1% ontrol voltage | (380V,100.0%=537v) |70 |128:5(690V) e
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60.0 ~ Voltage used to
Undervoltage stall |determine the end of a power|
F07.08 % 76.0
control voltage |outage (100.0 = standard bus ’ *
voltage)

F07.06=0: Invalid

Overpressure stall is ineffective; it is recommended not to set it to 0 when there is
no external braking unit.

Undervoltage stall also has no effect;

F07.06=1: Undervoltage stall effective

When the bus voltage is lower than F07.08, the frequency converter decelerates to
zero and stops, and reports a steady-state undervoltage fault (E06).

F07.06=2: Overpressure stall effective

When overvoltage stall is effective, the stall control voltage is set by F07.07.

DC bus overvoltage is generally caused by deceleration. During deceleration, the
DC bus voltage increases due to energy feedback.

When the DC bus voltage exceeds the overvoltage threshold, if the overvoltage stall
is effective (F07.06=2/3), the inverter will pause deceleration, maintain the
output frequency unchanged, and energy feedback will stop until the DC bus voltage
returns to normal, at which point deceleration will resume. The overvoltage stall

protection process during deceleration is shown in Figure 7-20.

Figure 7-20 Schematic diagram of overvoltage stall protection

F07.06=3: Effective for both overvoltage and undervoltage stall.

Both overvoltage stall and undervoltage stall are protected.

DC bus voltage

Overvoltage stall voltage

Overvoltage stall invalid voltage

Output frequency

Overvoltage handling
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Function Function code name Parameter Description unit Factory property
code value
F07.09 Voltage determination ~ [Undervoltage stall control % | 86.0 o
after power outage voltage ~ 100.0
Delay time for
F07.10 |determining the end of [0.00~100.00 s | 5.00 °
power outage

When the bus voltage is lower than the undervoltage stall control voltage (F07.08),
the frequency converter enters the power-down state; when the bus voltage is higher
than the power outage end judgment voltage (F07.09), and after the power outage end

judgment delay time (FO7.10) continues, the frequency converter returns to normal state.

Function Function code name AL CO(.le PRt unit Factory property
code description value

0: Invalid

F07.11 | Current limiting control |1: Limiting Method 1 0 O
2: Limiting Method 2

—~ 0 =

F07.12 | Current limiting level |0, 180-0 (100% =motor o "}y

rated current)

F07.11=0: Invalid

Current limiting is not

working FO7.11=1: Limiting

mode 1

F07.11=2: Limiting mode 2

During operation, when the output current reaches the current limiting level
(F07.12), ifthe current limiting control is effective, the system will activate the current
limiting function: reducing the output frequency to limit the increase of the output
current, causing the inverter to exit the overcurrent stall state. When the output current
decreases to below the current limiting action level, the original operating state is

restored. The current limiting action process is shown in Figure 7-21.
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A Output frequency (Hz)
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|
- -
Time(s)

Figure 7-21 Current limiting operation process

F07. 12 is used to set the operating conditions for current limiting. If the output

current of the frequency converter is higher than the set value of this code, the current

limiting

function will be activated to control the output current to not exceed the current limit level.

[ @ Current limiting is only effective for V/F drive mode. This function is

recommended for applications with high inertia, fan-type loads, or where a single

frequency converter drives multiple motors.

Function g Function code parameter .| Factory
code Function code name description unit value property
Fast rate limiting 0: Invalid
FO7.13 selection 1: Valid 0 O
F07.13=0: Invalid
Fast rate limiting is not working.
F07.13=1: Valid
Rapid current limiting can reduce overcurrent faults.
Function . . .. ., |Factory
Function code name| Function code parameter description | unit property
code value
Motor overspeed |0.0~50.0 (reference is the maximum |
F07.25 detection level |frequency F00. 16) % | 200 °
F07.26 Motor qverspeed 0.0~60.0, 0.0: D%sable motor s 10 .
detection time  |overspeed protection

If F07.26 is set to 0, the overspeed protection is disabled.

If FO7.26 is not set to 0, an overspeed fault will be reported if the detected motor

speed deviation exceeds the F07.25 setting value for more than the time set by F07.26.
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.

P e —
[ . J It is recommended to set the F07.25 value to be greater than 10% to avoid

erroneously triggering the overspeed protection.

Function . . .. .. [Factory
code Function code name| Function code parameter description |unit value property]
AVR Function |0: Invalid
Fo7.27 Selection 1: Effective ! O

F07.27=0: AVR (Automatic Voltage Regulator) function is invalid.

F07.27=1: AVR (Automatic Voltage Regulator) function is active, keeping the

output voltage constant when the bus voltage fluctuates too much.

Function . . . .. |Factory!
code Function code name| Function code parameter description |unit value property]
F07.28 Stall fau}t detection Q.Q~6QO0.0 (0.0: Stall fault detection s 0.0 o
time is invalid)

When F07.28 = 0.0s, stall fault detection is invalid. When F07.28 is non-zero, if

the motor is in a stall state for more than the time set by F07.28, an E20 stall fault

will be reported.

Factory
value

Function
code

Function code name| Function code parameter description |unit property!|

0: Software detection of ILP

1: Hardware detection ILP (continuous
Input phase loss |detection) 0 o
detection method |2: Simultaneous detection of ILP by
both software and hardware

3: Hardware detection ILP (running)

F07.41

0: Software detects ILP;
1: Hardware detection ILP (continuous detection);

When the frequency converter is in parameter setting or running state, if the

hardware circuit detects a missing input phase, an ILP fault will occur.

2: Simultaneous software and hardware detection of ILP:

3: Hardware detection ILP (running):
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When the inverter is only in operation, if the hardware circuit detects a missing

input phase, it will trip the ILP fault. When F20.00 is 7 or 12, this is the default mode.

This method is mainly used in the elevator industry. When the elevator is not closed,

it is in a phase loss input state, but the phase loss fault cannot be tripped. In actual

operation, the cage door will be lowered, at which point the three-phase input power is

normal. If the hardware detects a phase loss during operation, it needs to immediately trip

the ILP fault.

7.9 F08 Group Multi-speed and Simple PLC Parameter Group

Function Function code Function code parameter anit Factory —
code name description value | PTOPeTY

FOS.00 | Multi-speed 1 |0:00~ Maximum frequency |- 16 5 o
F00.16

F08.01 Multi-speed 2 |0:00~Maximum frequency Hz | 20.00 .
F00.16

F08.02 | Multi-speed3 000~ Maximum frequency | 1 55 o
F00.16

F08.03 Multi-speed 4 | 0:00~Maximum frequency - 54 9 o
F00.16

FO8.04 | Multi-speed 5 |0:00 Maximumfrequency 1 | g5 o0 .
F00.16

F08.05 | Multi-speed 6 |00~ Maximum frequency |y | 5 g o
F00.16

F0S.06 | Multi-speed7 |00~ Maximum frequency | | 5 6 o
F00.16

F08.07 | Multi-speed 8 |0:00 Maximum frequency |- o4 o6 o
F00.16

F08.08 | Multi-speed9 |00~ Maximum frequency | 54 oo .
F00.16

F08.09 | Multi-speed 10 |0:00~Maximum frequency Hz | 20.00 .
F00.16

F08.10 | Multi-speed 11 | 200~ Maximum frequency |y - 5 6 .
F00.16

FO8.11 | Multi-speed 12 |0:00~Maximum frequency Hz | 20.00 .
F00.16

F08.12 | Multi-speed 13 |00~ Maximum frequency || o o

F00.16
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FO$.13 | Multi-speed 14 |0:00~Maximum frequency |y | 5 g .
F00.16
F08.14 | Multi-speed 15 g'(?(?;Ma’“m“m frequency 1 1 20,00 .

With multiple speed control terminals and 15 frequency commands, combined

with a digital frequency setpoint F00.07, 16 speeds can be provided.

Table 7-5 Combination of Multi-Segment Speed Commands and Multi-Segment

Speed Terminals

Segment Nemenr e | Menmonds | Mamapisd | Mermronr® frsj(:f;ffy b
1 OFF OFF OFF OFF fr]e)(ilglietliliy D eteFrg(l)i‘(l)‘;d by
given ’
2 OFF OFF OFF on  Multisspeed g g
3 OFF OFF ON o [Multrspeed gog g
4 OFF OFF ON on  Multispeed  gog 0
5 OFF ON OFF orp  Multispee di g o3
6 OFF ON OFF ON M““i'ssf’ee 4 Fog.o4
7 OFF ON ON OFF M““i'gpee 4" Fog.0s
8 OFF ON ON on  Multispeed g g6
9 ON OFF OFF orp  Multispee ) og o7
10 ON OFF OFF ON M““i';pee 4 Fog.os
1 ON OFF ON OFF M““iigpee 4 Fo8.09
12 ON OFF ON ON M““iijpee 4 Fos.10
13 ON ON OFF OFF M““iigpee 4 FRos.11
14 ON ON OFF ON M“lﬁl';pee 4 Fos.12
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Multi-spee d F08.13

15 ON ON ON OFF »
16 ON ON ON ON M““iigpee 4 Fos.14
Settings Notes:

% The start and stop times during multi-speed operation are determined by
function code F00.02.

% The acceleration and deceleration times during multi-speed operation can
be controlled by an external terminal set to the acceleration and deceleration

time function.

The direction of operation during multi-speed operation is controlled by the F/R

and RUN terminals.

7.10 F09 Group PID Functional Parameter Group

reserve

7.11 F10 group communication function parameter group

It supports the RTU format Modbus protocol and has an RS-485 bus "single

master multiple slave" communication network (see Chapter 12 for details).

Function Function code name Parameter Description unit Factory |prope
code value | rty
F10.00 LOCZ}l Modbus 1~247, 0 is the broadcast 1 o

communication address | address

For the entire communication network, the frequency converter, as a slave
device, must have its own unique address. Its setting range is 1 to 247, meaning a
network can support a maximum o247 slave devices.

%: 0 is the broadcast address, which can be recognized by all slave inverters.

This
address does not need to be set.

Slave and master devices connected to the same network must follow the
same transmission and reception principles (baud rate, data format, and protocol format,

etc.) to ensure normal communication. Therefore, the devices on the network must be

configured identically for the three function codes F10.01 (baud rate), F10.02 (data
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format), and F10.10 (protocol format; the default for crane-specific frequency

converters is Modbus-RTU protocol).

Function | Function code Parameter Description unit Factory | prope
code name value | rty
Modbus 0: 4800 1: 9600
F10.01 communication 2: 19200 3: 38400 bpS 1 O
baud rate 4: 57600 5: 115200

When communicating via the Modbus protocol in RTU format, six different baud
rates are supported, with the unit being bps (bit/s). For example, F10.01 = 9600bps
means that 9600 bits of data are transmitted per second. Under default conditions, each
byte of valid data (such as 0x01) actually requires the transmission of 10 bits of data, so

the transmission time is approximately 1.04ms (~1.04167ms = 10 bits / 9600bps).

Function | Function code . .. | Facto rope
Parameter Description unit 'y | prop
code name value | rty

0: 1-8-N-1 (1 start bit+ 8 data bits + 1
stop bit)

1: 1-8-E-1 (1 start bit + 8 data bits + 1
even parity + 1 stop bit)

2: 1-8-O-1 (1 start bit + 8 data bits + 1
F10.02 Modbus data odd pa.rlty + 1 StOp blt)

' format 3: 1-8-N-2 (1 start bit+ 8 data bits + 2
stop bits)

4: 1-8-E-2 (1 start bit + 8 data bits + 1
even parity + 2 stop bits)

5: 1-8-0-2 (1 start bit + 8 data bits + 1
odd parity + 2 stop bits)

When transmitting data via UART, the data typically consists of a start bit, valid
data (default 8 bits), a parity bit (optional), and a stop bit. Crane-specific frequency

converters,

when communicating via the RTU-format Modbus protocol, support a total of 6 different

data formats depending on the combination.

start bit Valid data Check bit | Stop bit
1 |7]6l5]4]3]/2]1]0] NOAH 1
If F10.02=0, it means that the current data format is 1 start bit + 8 data bits + no

parity + 1 stop bit.
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% : N (NONE), no parity check; E (EVEN), even parity; O (ODD), odd parity.
To meet different needs, when using the Modbus protocol for network

communication, communication timeout and response delay functions are also supported.

Function | Function Facto; pro
Parameter Description unit ry pert
code code name value 5
F10.03 C.omr_nunlca 0.0 ~ 60.0, 0.0: Inyalld (also valid for s 0.0 .
tion timeout | master-slave configuration)

As shown in Figure 7-22, the communication time interval At is defined as the

time between the start of the slave station (frequency converter) receiving the previous

valid data frame and the end of the next valid data frame. If At is greater than the

predetermined time (set by function code F10.03; if set to 0, this function is invalid), then

the communication is considered to have timed out.

1#

Tl

send retum

24 34

retum send retum send

At

1#

retum

Figure 7-22 Schematic diagram of communication timeout

Use case for this function: Ifthe master station must send data to a slave station

(e.g., 1) within a certain time T, the communication timeout function for slave station

® can be enabled, and F10.03>T can be set. During normal communication,

the communication timeout fault will not be triggered. However, if the master

station does not send data to slave station

® within the
F10.03,

"slave station

specified time T, and the duration exceeds
a communication abnormality fault (E16) will be reported, indicating

the

setting

® communication fault," allowing staffto quickly troubleshoot the problem.

of

%: F10.03 must be greater than the predetermined time T, but not too large, so as

to avoid adverse effects caused by excessively long fault operation time.

%: F10.03 should normally be set to invalid. This parameter should only be set

in continuous, periodic communication systems to monitor communication status.
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Function Function code Parameter Description unit Factory | prope
code name value | rty
F10.04 Modbus response 1~20 ms 3 o

delay

Define the time interval from when the frequency converter receives a valid data

frame 1, to when it parses the data, and then begins to return data as the response delay

(2). To

ensure stable operation ofthe protocol chip, the response delay is set to a range of 1-20

ms (no 0). Ifthe communication data involves EEPROM operations, the actual response

delay will be extended, specifically "EEPROM operation time + F10.04".

1: Valid data frame: Data sent from the external master station to the local machine,

with correct function code, data length, and CRC.

In Figure 7-23, there are four segments: data transmission segment (t_transmit),
end-of-transmission segment (t_waitl), 75176 forward-to-transmit waiting segment

(t_wait2), data return segment (t_return), and 75176 forward-to-receive waiting
segment (t_wait3).

Figure 7-23 Complete Data Frame Timing Analysis Diagram

Function | Function code Pz eee o anit Factory | prope
code name value | rty
Communication
F10.10 protocol 0: Modbus-RTU protocol 0 O
selection

The crane-specific frequency converter only supports the Modbus-RTU protocol.

If you need to use other protocol formats, please contact our company.

Function
code

Function code name

Parameter
Description

unit

Factory
value

prope
Ity
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F10.12 CANopen. expansion card 1~127 1 O
communication address
When using the CANopen expansion card for communication, the communication
address ofthe corresponding card is set via F10. 12. Each machine has a unique address.
Function Function code name Parameter Description unit Factory prope
code value | rty
Units digit: CANopen
0: 125K
1: 250K
. 2: 500K
F10.15 Expan51qn pard and bus 3 IM 23 O
communication baud rate Tens digit: DeviceNet
0: 125K
1: 250K
2: 500K

When using CANopen as the communication expansion card, it is necessary to set

the baud rate for communication between the expansion card and the bus.

Function Function code name Parameter Description unit Factory prope
code value | rty
F10.48 Communication card «
software version
The communication card software version is a read-only parameter.
Function | Function code Pz eee o anit Factory | prope
code name value | rty
485 EEPROM g;)(l)1 Diifa;.llt operation (used during
F10.56 |Write Processing EBIng) . . 0 O
Selection 11: Never trigger a write operation
(can be used after debugging)
For applications using a "PLC controllet/HMI + frequency converter",
after
equipment commissioning, F10.56 can be set to 11.
Afterwards, all PLC communication write data will not be stored, which can
avoid the problem of damaging the memory.
If you need to set parameters and require power-off storage, you can set
F10.56=0 before proceeding.
(it Function code name Parameter Description unit Factory prope
code value | rty
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F10.59

CANopen communication
timeout

0.01~600.00

S

3.00

Ifthe inverter fails to communicate with the host computer for the time set by
F10.59, the inverter will trip to fault E33.

7.12 F11 Group User-selectable parameter group

The keypad for crane-specific frequency converters supports user-selectable

functions. First, the user sets the parameters in group F11, selects a specific function

code, and then enters the user-selection mode (--U--, see 4.2-LCD Keyboard Operation).

At this point, the user can cycle through the selected function codes using the up or

down arrow keys. This function is primarily used in situations involving fewer than 32

specific function codes, providing a shortcut for customers to access frequently used

function codes and avoiding the hassle of dealing with too many codes.

Function Function code Parameter Description unit Factory |prope

code name value rty

Fl1.00 | Userselected U00.00 | e
parameter 1
User-selected

F11.01 parameter 2 The content displays Uxx.xx, U00.01 °
User-selected | 1ndicating that function code

F11.02 parameter 3 Fxx.xx has been selected. For U00.02 i
User-selected example,  when  entering

FIL03 | ameter4 |function code FI11.00, the U00.03 | e
User-selected keyboard displays U00.00,

F11.04 pa.ra-meter s |which indicates that the first U00.04 .
U lected user-selected  parameter  is

F11.05 pzf;;‘rff’efe‘;t% F00.00. U00.07 | e

F11.06 User-selected U00.14 .
parameter 7

F11.07 | Userselected U00.15 | e
parameter 8

Fi1.08 | User-selected U00.16 |
parameter 9

Fl1.09 | Userselected U00.18 | e
parameter 10

Fi110 | serselected U00.19 | e
parameter 11

Flpyp | Oserselected 00029 | e

parameter 12
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User-selected

F11.12 U02.00 °
parameter 13

F11.13 User-selected U02.01 o
parameter 14

F11.14 User-selected U02.02 o
parameter 15

Function Function code Parameter Description unit Factory |prope
code name value rty

User-selected

F11.15 parameter 16 U03.00 °
User-selected

F11.16 parameter 17 U03.02 °
User-selected

F11.17 parameter 18 U03.21 *
User-selected

F11.18 parameter 19 U04.00 .
User-selected

F11.19 parameters 20 U04.20 °
User-selected

F11.20 parameter 21 U05.00 °
User-selected

F11.21 parameter 22 U05.03 °
User-selected

F11.22 parameter 23 U05.04 .
User-selected

F11.23 parameter 24 U08.00 °
User-selected

F11.24 parameter 25 U19.00 °
User-selected

F11.25 parameter 26 U19.01 °
User-selected

F11.26 parameter 27 U19.02 °

F11.27 User-selected U19.03 o
parameter 28

F11.28 User-selected U19.04 o
parameter 29

F11.29 User-selected U19.05 .
parameter 30

Fli30 | User-selected U19.06 |
parameter 31

F1131 User-selected U19.12 o

parameter 32
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F11.00=U00.00 indicates that the first user-selectable parameter is function
code F00.00. The switching order of function codes in keyboard user-selection mode is

the order in which function codes F11.00 to F11.31 are set and selected.
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7.13 F12 group keyboard and display function parameter group

Function | Function code .. .. | Factor rope
Parameter Description unit 'y |prop
code name value | rty

0: No function
1: Forward jog
2: Reverse jog

MK Multifun.ction 3: Forward/Reverse switch 1 O
Key Selection  |4. Hold

F12.00

5: Free stop
6: Keyboard left shift key

This is a multifunction key, meaning its actual function can be achieved by setting
the function code F12.00. If F12.00=0, pressing this key will have no effect; when set to
other values, pressing this key will have the corresponding effect.

% : 4 is a reserved option, please do not set it.

Function Function code name Parameter Description unit Factory | prope
code value | rty
0: Valid only for keyboard
F12.01 STOP button stop control . 1 o
function selection I: Valid for all command
channels

According to function code F00.02 (Command Source Selection), the
command source is divided into three types: keyboard, terminal, and
communication. If the terminal is selected as the current command source, the run and
stop keys on the keyboard will be ineffective. However, in many dangerous situations,
using the stop key on the keyboard to stop the machine and eliminate the danger is often
the fastest way. Moreover, stopping the machine using the keyboard is the most
convenient during normal operation. Therefore, function code "F12.01, STOP key stop
function selection" was added, and the STOP key is always enabled by default.

% : It is not recommended to modify this parameter. If you need to, please set it

with caution.

Function Function code . .. |Factory
code name Parameter Description unit | oo |property
0: Unlocked
F12.02 Parameter locking 1: Unlocked for referen?e input 0 R
2: Lock all except this
function code
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To prevent unnecessary dangers caused by unauthorized keyboard operation
or accidental operation, the keyboard has a parameter locking function. The current
function code is unlocked by default, and all function codes can be configured at this time;
once the function codes have been debugged according to the operating conditions, the
parameters can be locked.

1: Reference input is not locked

In this locked mode, for function code operations, only function codes with
reference input properties and the function code itself can be modified; other function
codes cannot be modified. Function codes with parameter input properties are listed in
Table 7-6:

Table 7-6 List of Function Codes with Reference Input Properties

Function code | Function code name Function code Function code name
F00.07 Digital frequency given F08.08 Multi-speed 9
F08.00 Multi-speed 1 F08.09 Multi-speed 10
F08.01 Multi-speed 2 F08.10 Multi-speed 11
F08.02 Multi-speed 3 F08.11 Multi-speed 12
F08.03 Multi-speed 4 F08.12 Multi-speed 13
F08.04 Multi-speed 5 F08.13 Multi-speed 14
F08.05 Multi-speed 6 F08.14 Multi-speed 15
F08.06 Multi-speed 7 F13.02 Digital torque

command
F08.07 Multi-speed 8

2: Lock everything except this function code.

In this locked mode, no settings can be made except for this function code. This
mode is mostly used when parameters have already been set and debugged, and no
further parameter settings are needed. In this mode, only run, stop, and monitor

operations are performed.

Function Function code Parameter Description unit Factory |prope
code name value | rty
0: No operation
F12.03 Parameter copy | 1: Parameter upload keyboard 0 O
2: Parameter download to inverter

For applications requiring multiple frequency converters to operate with the
same parameter settings, we can first debug one frequency converter; then set F12.03=1

on the current frequency converter to temporarily upload the currently set parameters
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to the keyboard; finally, on other frequency converters requiring the same settings, set
F12.03=2 to download the parameters to the frequency converters. This function
allows for quick parameter settings for multiple frequency converters. Even if some
parameter settings differ, we can first set most function codes using this function and

then use other methods to set them individually. (See 4.3 Parameter Copy for details)

Function | Function .. . rope
" b Parameter Description unit Factory - |prop
code code name value rty

00000000 ~ 11111111 (0 indicates no
display, 1 indicates display)

bit0: Output frequency

bitl: Set frequency

LED display|bit2: Output current

parameters 1 |bit3: Output voltage

bit4: DC bus voltage

bit5: Output power

bit6: Output torque

bit7: Torque setpoint

F12.04 00011111 | e

00000000 ~01011101 (0 indicates no
display, 1 indicates display)

bit0: PG card feedback frequency

bitl: Reserved

LED display |bit2: Load speed

parameters 2 |bit3: Digital input terminal status 1
bit4: Digital input terminal status 2

bit5: Reserved

bit6: Digital output terminal status

bit7: Reserved

We can enter monitoring mode by pressing the ESC key (see section 4.2 LCD

F12.05 00000000 | e

keyboard operation). In this mode, we can use the right arrow key to cycle through
the displays of different parameters. Function codes F12.04 to F12.05 are used to select
which parameters should be displayed, i.e., added to the cyclic display queue. The selected
options basically correspond to the F18 monitoring parameter group, so we can also
directly access each item in the F18 group to view the current value of each parameter.
This function is mainly for convenient display, especially during operation.

By default, the cyclic display queue only contains a few commonly used items:
output frequency (F18.00), set frequency (F18.01), output current (F18.06), output
voltage (F18.07), and DC bus voltage (F18.08). To select other display parameters,
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set the corresponding bit to 1; to not view the selected parameters, set the corresponding

bit to 0.

% : If the number of digits exceeds the upper 3 digits of the 5-digit display, you

need to switch to the upper 3 digits using the right shift key before setting it.

%: Some digits of the display parameter selection function code are

reserved. Operations on the reserved digits are invalid.

Function Function code name Parameter Description unit Factory |prope
code value | rty
F12,09 |Load speed display|, o400 09 3000 | o

coefficient

Most inverter outputs are displayed in frequency mode. If you need to pay attention

to the current load speed (F18.14), you can set the current parameters according to the

actual working conditions to convert the frequency output into speed output so that F18.

14 can correctly display the current load speed.

IfF12.09 = 30.00 (this value is related to the number of pole pairs of the motor and

the transmission ratio of the equipment, etc.), then the output frequency of 0.00 ~

50.00Hz corresponds to the load speed of 0~1500rpm.

Function | Function . .. | Factor | prop
Parameter Description unit
code code name y value| erty
0: No operation
Restore | 1: Restore factory settings (excluding motor
F12.14 factory  |parameters, inverter parameters, 0 O
settings  |manufacturer parameters, running and
power-on time records)

Setting this parameter to 1 can restore all parameters except motor parameters

(FO1 group), inverter parameters, manufacturer parameters, power-on time (F12.15,

16), and running time (F12.17, 18) to factory settings.

% : This operation is irreversible, please set it with caution.

Function Function code \Prissrnien ese o unit Factory |prope
code name value | rty
F12.15 Cumulat_lve 0~65535 h 0 "
power-on time h
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Cumulative

F12.16 | power-ontime [0~59 min 0 x
(min)

F12.15 and F12.16 together are used to view the cumulative power-on time of
the frequency converter from the time of manufacture to the present (as long as the
frequency converter is powered on). It is accurate to 1 minute and can display up to
nearly 65,536 hours (approximately 7.5 years).

If F12.15=50 and F12.16=33, it means that the frequency converter has been

powered on for a total of 2 days, 2 hours and 33 minutes.

% : This parameter is for reference only, cannot be operated, and cannot be cleared.

Function Function code i Deset g it Factory |prope
code name value | rty
Fraq7 | Cumulative o cssas h | o | x
running time h
Fi2qg | Cumulative o o min | 0 | x
running time (min)

F12.17 and F12.18 together are used to view the cumulative operating time of

the frequency converter from the time of manufacture to the present (the frequency

converter

must be running). Accurate to 1 minute, the longest display can be approximately
65,536 hours (about 7.5 years).
If F12.17=47 and F12.18=39, it means that the frequency converter has accumulated

1 day, 23 hours and 39 minutes of operation.

% : This parameter is for reference only, cannot be operated, and cannot be cleared.

Function Function code Parameter Description unit Factory |prope

code name value rty
Inverter rated Model

F12.19 power 0.40~650.00 kW confirmed|
Inverter rated Model

F12.20 voltage 607690 In confirmed|

Fl221 Inverter rated 0.1~1500.0 A Model “

current confirmed

Used to view the rated power, rated voltage, and rated current of the current
frequency converter.
% : This parameter is for reference only and cannot be operated.
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Function Function code Parameter Description B Factory [prope
code name value rty
Performance
F12.22 software serial | XXX.XX XXX XX| x
number 1
Performance
F12.23 software serial | XX.XXX XX XXX| x
number 2
Functional
F12.24 software serial | XXX.XX XXX XX| x
number 1
Functional
F12.25 software serial | XX. XXX XX XXX| x
number 2
F12.26 |Keyboardsoftware |y vy vy XXX.XX| x
serial number 1
F12.7 |Keyboard software|yy vy XXXXX| x
serial number 2
Used to view the current software version ofthe frequency
converter. % : This parameter is for reference only and cannot be
operated.
Function Function code . .. | Factory |prope
TG name Parameter Description unit value T
Floog | Froductserial fyy v XX.XXX| x
number 1
Product serial
F12.29 XXXX.X XXXX.X| x
number 2
Product serial
F12.30 XXXXX XXXXX| x
number 3
Used to view the current product type.
% : This parameter is for reference only and cannot be operated.
Function . Parameter . Factory
Function code name .. unit property
code Description value
0: Chinese
F12.31 LCD Language Selection 1: English 0 °
2: Reserved

LCD language selection.
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display parameter 4)

Function Function code name Parameter unit Factory ropert
code Description value | PTOPEY
o . |0:Mode 0
F12.32 | Monitoring status mode selection 1 Mode 1 1 °
Mode 1 operating status display
F12.33 |parameter 1(LED  stop status|9.00~99.99 18.00 °
display parameter 5)
Mode 1 operating status display
F12.34 |parameter 2(LED  stop  status|().00~99.99 18.01 °
display parameter 1)
Mode 1 operating status display
F12.35 | parameter 3(LED stop status |0.00~99.99 18.06 °
display parameter 2)
Mode 1 operating status display
F12.36 parameter 4(LED stop status  |(.00~99.99 18.08 °
display parameter 3)
Mode 1 operating status display
F12.37 parameter 5(LED stop status 0.00~99.99 18.09 .

F12.32=0, monitoring mode 0. The function codes for LED switching display

and LCD small line (7 lines) display are determined by the settings ofF12.04 ~F12.08.

See the parameter description for the selected function codes.

F12.32=1, Monitoring Mode 1. The function codes for LED switching display
and LCD small line (7 lines) display are determined by settings F12.33 ~F12.37, and

any function code can be selected. 18.00 indicates that function code F18.00 is selected.

Function Function code name Parameter unit Factory ropert
code Description value | PTOPEY
F12.38 |LCD Display Parameters 1 0.00~99.99 18.00 °
F12.39 LCD large-scale display 0.00~99.99 18.06 o

parameters 2

248




TC760 Tower Crane Dedicated Frequency Converter User Manual

F12.40 LCD large-scale display

parameters 3 0.00~99.99 18.09 °

LCD large line display function code selection. 18.00 indicates that function code F18.00
is selected. The default condition means that in LCD large line display mode, three
function codes F18.00, F18.06 and F18.09 can be monitored on one screen.

%: The LCD keyboard's small line and large line display switching is shown in
the following figure.

0. 00
(), (1),

OK |
i, ':E'::-, m

For instructions on operating the LCD keyboard, please refer to the LCD
keyboard user manual.

For monitoring mode selection, please refer to Section 4 of Chapter 4.

7.14 F13 group torque control parameter group

Function . Function code parameter .. | Factory
Function code name i unit property
code description value
Speed/torque control [0: Speed control
F13.00 selection 1: Torque control 0 O

F13.00=0: Speed control

The control method is speed input, and the input quantity is frequency.
F13.00=1: Torque control

The input control mode is torque input, and the input quantity is a percentage of
the rated torque current of the motor; it is only effective when the drive mode is speed
sensor vector control (FVC), that is, when F00.01=2; speed sensor vector control
(FVC) can realize torque control of squirrel-cage asynchronous motors and can directly

replace AC asynchronous torque motors.

Function | Function code Function code parameter description | unit Factory property
code name value
T _ .
F13.01 oggileectsi(())lrllrce 0: Digital torque setpoint F13.02 0 O
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Digital torque |-200.0~200.0 (100.0 = motor rated
F13.02 command _ [torque) % | 100.0 °
F13.01=0: Digital torque setpoint F13.02
The torque is set by F13.02.
Function Function code name (P o code parameter | ;y Factory property
code description value
F13.06 | loruecontrol o0 10000 s | 005 .
acceleration time

By setting the acceleration and deceleration time for torque control, the motor
speed can be changed smoothly.
F13.06 The time it takes for the torque current to rise from O to the rated

torque current.

Function code| Function code name LFREoR COLS PRI | Factory property
description value
Upper frequency
F13.08 selection for torque 0: Set by F13.09 0 O
control
Torque control upper [0.00~Maximum
F13.09 limit frequency frequency F00.16 Hz | 50.00 *

The torque control upper limit frequency is used to set the maximum
operating frequency of the inverter in both forward and reverse directions under torque

control mode.

7.15 F14 group motor 2 parameter group

The TC760 series frequency converter can switch between two motors. The
two motors can have their nameplate parameters set separately, their parameters
tuned separately, and their V/F control or closed-loop vector control selected
separately. The encoder-related parameters can be set separately, and parameters related
to the performance of V/F control or closed-loop vector control can be set individually.

All relevant parameters for the second group of motors are in group F14, and
the function code definitions are consistent with those of the first group. F14.00 ~
F14.34 correspond to FO01.00 ~ F01.34, representing motor nameplate parameters,

motor parameters, and encoder parameters, etc.; F14.35 corresponds to F00.01,
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representing the motor drive mode selection; F14.36 ~F14.76 correspond to F06.00 ~
F06.40, representing vector control parameters; F14.78 corresponds to F00.16,
representing the maximum frequency; F14.79 corresponds to F00.18, representing the
upper limit frequency; F14.80~ F14.86 correspond to F05.00 ~F05.06, representing the
V/F curve, etc.; F14.77 is the acceleration/deceleration time selection for motor 2.
Only parameter F14.77 will be explained below; for other parameters, please refer to

the relevant parameter descriptions for motor 1.

Function . .. .. |Facto
Function code | Parameter Description unit o property
code name value
Motor 2 0: Same as motor 1 o
. 1:Acceleration/deceleration time 1
acceleration/decele . ..
F14.77 L. 2:Acceleration/deceleration time 2 0 O
ration time . ..
loct 3:Acceleration/deceleration time 3
selection 4:Acceleration/deceleration time 4

F14.77=0, the acceleration/deceleration time of motor 2 is the same as that of motor 1.
Please refer to the function code descriptions from F15.03 to F15.09 for details.

F14.77=1/2/3/4, the acceleration/deceleration time of motor 2 is fixed
as acceleration/deceleration time 1/2/3/4, which correspond to function codes FO0O.

14 ~F00.15/F15.03~F15.04/F15.05~F15.06/F15.07~F15.08 respectively.

7.16 F15 Auxiliary Function Parameter Group

Function . . .. | Fact rope
Function code name Parameter Description unit ory | prop
code value | rty

0.00 ~ 650.00 ( F15.13=0)
F15.03 | Acceleration Time 2 [0.0~6500.0 (F15.13=1) 0~| s | 15.00 .
65000 (F15.13=2)

0.00 ~ 650.00 ( F15.13=0)
F15.04 Deceleration time 2 |0.0~6500.0 (F15.13=1) 0~| s 15.00 °
65000 (F15.13=2)

0.00 ~ 650.00 ( F15.13=0)
F15.05 | Acceleration Time 3 |0.0~6500.0 (F15.13=1) 0~| s | 1500 | e
65000 (F15.13=2)

0.00 ~ 650.00 ( F15.13=0)
F15.06 Deceleration time 3 |0.0~6500.0 (F15.13=1) 0~| s | 15.00 .
65000 (F15.13=2)
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0.00 ~ 650.00 ( F15.13=0 )
F15.07 | Acceleration Time 4 |0.0~6500.0 (F15.13=1) 0~| s | 15.00 .
65000 (F15.13=2)

0.00 ~ 650.00 ( F15.13=0)

F15.08 | Deceleration time 4 |0.0~6500.0 (F15.13=1) 0~| s | 15.00 .
65000 (F15.13=2)

Acceleration/decelerati 0: Maximum frequency F00.16

F15.09 on time reference 1 50Hz 0 O
frequency
. . 10:0.01s
F15.13 acceleratllon/dec.eleratlo 1:0.1s 0 0O
n time unit 2:1s

For normal operation (non-jogging operation), the system provides four sets of

acceleration/deceleration times (the first set being F00. 14 and F00. 15) for users to select
to meet different needs. After setting them, users can switch between them using the
digital

input functions " 19: Acceleration/Deceleration Time Terminal 1" and "20:
Acceleration/Deceleration Time Terminal 2". See "Table 7-2: Overview of

Digital Multifunction Input Terminal Functions" for details.

Output frequency A
Acceleration and deceleration time

Reference
frequency I'15.09

Set frequency oot -

>

0 ' Actual acceleration time Actual deceleration time | Time
- >

> Setting [ > Setting deceleration time ‘
acceleration :
time
Figure 7-24 shows a schematic diagram ofacceleration and deceleration times.

As shown in Figure 7-24, acceleration time is defined as the time from 0.00Hz to
the acceleration/deceleration time reference frequency; deceleration time is defined as the
time from the acceleration/deceleration time reference frequency to 0.00Hz. The
actual acceleration/deceleration time varies depending on the ratio between the set

frequency and the reference frequency.
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The acceleration/deceleration time reference frequency is set by function code
F15.09, indicating the reference frequency for acceleration/deceleration time. If
F15.09=0, the reference frequency is set by function code F00.16 (maximum
frequency).  Assuming F00.16= 100.00Hz, the acceleration (deceleration) time is
expressed as the time it takes for the output frequency to accelerate (decelerate) from
0.00Hz (100.00Hz) to 100.00Hz (0.00Hz).

Depending on the operating conditions, the required acceleration and deceleration
time may vary greatly. The system provides three acceleration and deceleration time units,
set by function code F15.13. If F15.13= 1, it indicates that the acceleration and
deceleration time unit is "0. 1s". If acceleration and deceleration time 2 is currently
selected, then under the default conditions, the time for the output frequency to increase
from 0.00Hz to 50.00Hz (F00. 16) is 1.500s (=15.00*0. 1s).

Function . Parameter .. | Factory |proper
Function code name e unit
code Description value ty

F15.20 |Output Frequency Arrival (FAR)

Detection Width 0.00~50.00 Hz 2.50 O

Output frequency T

Setting frequency + width F==g== === A === =m oo A
Setting frequency + -~ § - - A O e "r' -

Setting frequency - width = - j',-"'v ————————— - + ~

f | N time
Output terminal -

valid invalid invalid
time
invalid valid
Figure 7-25 FAR detection schematic diagram

As shown in Figure 7-25, when the multi-function output terminal or relay output
is set to "2: Output Frequency Arrived (FAR)", during inverter operation (non-self-
learning

operation), if the absolute value of the difference between the |output frequency| and the

253



TC760 Tower Crane Dedicated Frequency Converter User Manual

|given frequencyl] is less than or equal to the set value ofthe FAR detection width
(F15.20), the corresponding function terminal outputs a valid level. Otherwise, it outputs

an invalid level.

Function Function code name Parameter Description unit Factory| prop
code value | erty
F15.21 Output frequency |0.00~Maximum frequency Hz | 30.00| O

detection FDT1 F00.16

0.00~F15.21 (Valid only in one

F15.22 FDT1 hysteresis direction downwards) Hz | 200 | O
Output frequency |0.00~Maximum frequency
F15.23 detection FDT2 F00.16 Hz | 2000 | O
. 0.00~F15.23 (Valid only in
F15.24 FDT?2 hysteresis downward direction) Hz | 2.00 | O
Output frequency I
Output frequency
detection -t " [ 7
F-& \
Output terminal ] ' '
invalid valid valid invalid

invalid

Figure 7-26 Schematic diagram of FDT detection
As shown in Figure 7-26, when the multi-function output terminal or relay output
is set to "3: Output Frequency Detection FDT1" or "4: Output Frequency Detection
FDT2", during inverter operation (non-self-learning operation), if the output frequency is
greater than "Output Frequency Detection FDT1/2" (F15.21/F15.23), the corresponding
function terminal outputs an effective level; if the output frequency drops to less than or

equal to

"Output Frequency Detection FDT1/2 (F15.21/F15.23) - FDT1/2 Hysteresis

(F15.22/F15.24)", the corresponding function terminal outputs an invalid level; if the
output frequency is within the range of [Output Frequency Detection - Hysteresis, Output
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Frequency Detection), the output level of the corresponding function terminal

remains unchanged.

Fu;)c;on Function code name Parameter Description unit | Factory value perll)}ll)

Energy-saving

0: Invalid
FI530 | braking function | pe ' 1 O
selection '
Energy-consuming | ;50 0~140.0
F15.31 braking operating | (380v.100.0=537V) % | 128.5(690V) | e
voltage T

20~100 (100 indicates a

F15.32 Brake utilization duty cycle of 1)

% 100 °

Regenerative braking converts the energy generated during deceleration into
heat energy in the braking resistor, thereby achieving rapid deceleration. It is suitable for
braking large inertia loads or applications requiring rapid braking to a stop. In such
cases, it is necessary to select appropriate braking resistors and braking units. See

sections 11.1

(Braking Resistor) and 11.2 (Braking Unit) for details.

Bus voltage &

Energy-consuming
braking operating voltage

Time
Energy-consuming ¢
braking No No
braking Braking braking
a9 -
Time

Figure 7-27 Schematic diagram of energy-saving braking

As shown in Figure 7-27, energy consumption braking begins when the
energy consumption braking is effective (F15.30=1) and the bus voltage is greater than
the energy consumption braking action voltage (F15.31); energy consumption
braking becomes ineffective when the bus voltage decreases and falls below a certain
value.
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When performing regenerative braking, the IGBT in the braking unit is turned on,
and the energy can be quickly released through the braking resistor. The braking
utilization rate (F15.32) describes the duty cycle of the IGBT. The larger the duty cycle,
the greater the braking effect.

Function Function code Parameter Description unit Factory |prope
code name value rty
Setting the

0: Operating at the following
frequency limit 0 @)
1: Shutdown

operating
frequency to below
the lower limit

F15.33

When the inverter's set frequency is lower than the lower limit frequency (F00. 19),

the operating status can be selected by setting the function code F15.33.

. : o . rope
FImEhnT (CIEHOT T Parameter Description unit Factory |prop
Code name value rty

0: Runs when powered on
1: Runs upon startup

2:  Intelligent temperature
control operation

F15.34 Fan control 1 O

To ensure efficient use ofthe fans, three operating modes are provided for the fan
system, set by the function code fan control (F15.34). The specific operating modes
ofthe fans are shown in Table 7-7.

Table 7-7 Detailed Explanation ofFan Operation

Fan control Fan operation status

0: Operation when | The fan starts running as soon as the frequency converter is
powered on powered on.

When the frequency converter starts running, the fan starts

1: Run at startup running; after 1 minute in the parameter setting state, the fan
stops running.

2: Intelligent When the inverter temperature is >45°C, the fan starts running;

temperature control | when the inverter temperature is <40°C, the fan stops running; in

operation between, the temperature remains constant.

% : When selecting "2: Intelligent Temperature Control Operation", be sure to

ensure that the inverter temperature detection module is working properly.

Function Function code - ~TFacto
Parameter Description unit ry| propert
code name value y
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Dead zone 0: No compensation
F15.38 compensation | 1: Compensation Mode 1 1 O
mode selection |2: Compensation Mode 2

Select the dead-zone compensation mode. This parameter generally does not need
to be modified. It is only necessary to try switching between different compensation
modes when there are special requirements for the quality of the output voltage

waveform, or when the motor exhibits abnormalities such as oscillation.

Generally, compensation mode 1 is selected. If the motor is prone to oscillation due

to high power and VF control, compensation mode 2 can be selected.

Function code| Function code name Parameter Description |unit szltl(l);y property
T . .. 10: Invalid
F15.39 Terminal inching priority 1 Effective 0 O

When terminal control mode (F00.02=1) is used, this function code is used to
select whether the jog command has the highest priority. If terminal jog priority
is valid
(F15.39= 1), then even if the current state is running, it will still switch to jog mode
when the jog terminal is valid; if terminal jog priority is invalid (F15.39=0), it is not

possible to switch directly from running state to jog running state.

. . Parameter .. |Facts
Function code [Function code .. uni ory
— Description value

—

property

0.00 ~650.00 (F15.13=0 )
Rapid  stopping 0.0 ~6500.0 (F15.13=1 )

F15.40 stopping (. . : s | 100 | e
deceleration t

COCTEratonHme) o 65000 (F15.13=2)

Set the deceleration time when stopping quickly.

7.17 F16 Group Customized Function Parameters

Function | Function code Factory | proper

Parameter Description unit
code name value ty
F16.06 | Agentpassword |[0~65535 0 O
Agent password.

% : Setting this password may cause the frequency converter to malfunction. Please
set it with caution.
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Function Function code . .. | Facto rope
Parameter Description unit Iy (PP
code name value | rty

Set cumulative

0 ~65535,

F16.07 |power-on arrival h 0 O

time

0: Power-on timeout protection.

If the cumulative power-on arrival time is set to be greater than or equal to
the cumulative power-on arrival time (F12. 15), the frequency converter will be unusable.
% Setting this parameter may cause the frequency converter to malfunction.

Please set it with caution.

Function Function code name Parameter Description unit Factory| prope
code value | rty
F16.08 Set cqmulfitlve 0~65535, . - - h 0 O
running time 0: Protection timeout period.

If the cumulative running time reaches a certain threshold (F12.17) or the cumulative

power-on time reaches a certain threshold (F16.08), the frequency converter will
be unusable.
% Setting this parameter may cause the frequency converter to malfunction.

Please set it with caution.

Function Function code i Dese o unit Factory |proper
code name value ty
F16.09 Factory Code |0~65535 XXXXX °
Factory password.

F16.22 to F16.45 are for the use of multi-point linear acceleration and
deceleration functions. For a detailed explanation, please refer to the chapter containing
F21.21.

7.18 F17 Virtual I/O Function Parameter Group

The TC760 series frequency converter comes standard with 8 virtual multi-
function input terminals (VX1 ~VX8). Their functions and usage are basically the same
as those of the actual input terminals. The following only explains the differences. For
details on the similarities, please refer to the parameter description of the input
terminal function parameter group F02.
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Function . . .. | Factory | prop
e Function code name Parameter Description unit vaiis |lerty
VX1 Virtual Input
F17.00 Function Selection 11 O
VX2 Virtual Input
F17.01 Function Selection 12 O
VX3 Virtual Input
F17.02 Function Selection 13 O
- For the same function selection as
VX4 Virtual Input
F17.03 | o0 011 Sglec?tri,c];ln group FO02 digital input terminals, 0 O
- please refer to Table 7-2 for a list
F17.04 | o3 VI I0PUL o gigital multifunction input o | o
VX6 Virtual Inout terminal functions.
irtual Inpu
F17.05 Function Selection 0 O
VX7 Virtual Input
F17.06 Function Selection 0 O
VX8 Virtual Input
F17.07 Function Selection 0 O
D7|D6|D5|D4 | D3|D2|D1| D0
VX | VX | VX | VX | VX | VX | VX | VX
87165 |4]3]2]1
Virtual input — - - 000
F17.08 positive/negative logic 0: Positive logic closed loop valid 00000 ©
/ open loop invalid
1: Negative logic closed loop
invalid / open loop valid
F17.11 t\llril(el effective delay 0.000~30.000 s | 0000 e
Fi7.12 | YL Ivatid Delay 4 660 30,000 s | 0000 e
F17.13 Xri(CZ effective delay 0.000~30.000 s | 0.000 .
F17.14 | Y2 Ivalid Delay 4 66030 000 s | 0.000 | e
F17.15 ;/;l(s effective delay 0.000~30.000 s | 0.000 o
F17.16 |y Ivalid Delay 4 55039 000 s | 0.000| e
F17.17 t\lfél(: effective delay 0.000~30.000 s | 0000 e
F17.18 | Y4 Invalid Delay 4 609 30,000 s | 0.000 | e

VX1 to VX8 are functionally

identical, none of them correspond to actual

physical terminals, and all have forward and reverse logic functions. VX1 to VX4
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have a delay function. The terminal status confirmation method is the same and can be
set separately. The virtual input terminal status is directly set by the function code; this
method is mainly used for remote control by a host computer. The remote control
terminal can directly use the 0x41 function code to change the F17.10 value via

communication to enable or disable the input terminal status.
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7.19 F18 Group Monitoring Parameters Group

This set of parameters is only for viewing the current status ofthe frequency

converter and cannot be operated.

Function | Function code . .
Parameter Description unit
code name
Displays the current output frequency of the frequency
F18.00 Output converter. Range: 0.00 to the upper limit frequency. Hz
’ frequency % This parameter will only be updated in real time in
speed control mode.
Displays the current set frequency of the frequency
F18.01 | Set frequency converter. Range: 0.00 to maximum frequency F00.16. Hz
% : This parameter will only be updated in real time in
speed control mode.
PG feedback | When using FVC control mode or other control modes
F18.02 frequency with feedback encoders, the PG card feedback frequency| Hz
is displayed. Range: 0.00 to upper limit frequency.
Estimating
F18.03 feedback 0.00 ~ Upper limit frequency Hz
frequency
Displays the current output torque of the frequency
F18.04 convert.er. Range: -ZOO.Q to 200.0. . . o
8.0 Output torque % : This parameter will only be updated in real time &
under torque control mode.
Displays the current set torque of the frequency
. |converter. Range: -200.0 to 200.0. o
F18.05 | Torque setpoint % : This parameter will only be updated in real time &
under torque control mode.
Displays the current output current of the frequency
converter. The range varies depending on the motor's
F18.06 | Output current |rated power rating, as follows: A
0.00~650.00 (Motor rated power <75kW)
0.0~6500.0 (Motor rated power >75kW)
The current output current is displayed as a percentage
Output current
F18.08 per;centage (relative to the inverter's rated current). Range: 0.0 to| %
300.0.
Displays the current output voltage of the frequency
F18.08 | Output voltage converter. Range: 0.0~690.0. In
F18.09 | DC bus voltage |Displays the current bus voltage. Range: 0—1200. In
F18.10 ~
FI8.13 reserve
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To display the current load speed, please set the load

status

The actual display result is: 01010.

%: 0 indicates that the current function terminal is
invalid; 1 indicates that the current function terminal is
valid.

F18.14 Load speed |speed display factor (F12.09) for correct display. Range:| rpm
0~65535.

F18.15 o fg;n;gz]iveNncy Display UP/DOWN offset frequency Hz

T | e
F18.20 Output power |Displays the current output power of the frequency KW
' converter. Range: 0.00~650.00.
F18.21 Output power |Displays the current output power factor ofthe frequency
) factor converter. Range: -1.00 to 1.00.
The current valid status of input terminals X1 to X5 is
displayed. The five-digit LED display shows the
following from left to right:
Digital input XS X4 X3 X2 X1

F18.22 terminal status 1 0/t 0/1 01 0/1 0/1
The actual display result is: 00001.
%: 0 indicates that the current terminal function is
invalid; 1 indicates that the current terminal function is
valid.
The display shows the current valid status of input
terminals X6/X7/AlIl1 ~ AI3, and the five-digit LED
display shows the following from left to right:
A3 A2 Al X7 X6

Digital input 0/1  0/1 _ 0/1  0/1 _ 0/1
F18.23 : The actual display value is: 00000.
terminal status 2 . .

%: Crane-specific frequency converter, analog input
terminals All to AI3 are only used for digital input
function;
0 indicates that the current terminal function is invalid; 1
indicates that the current terminal function is valid.

F18.24 reserve
The current valid status of the output terminals
R1/R2/Y1/Y2 is displayed on the five-digit LED display
from left to right:

o R2 Rl Y2 Y1
Fig.2s (Output terminally o1 o1 o1 o
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F18.26 All Displays the per-unit value of the current analog input %
’ channel 1 (AIl) relative to 100.0%. Range: 0.0 to 100.0. ’
Displays the per-unit value of the current analog input| |,
F18.27 Al2 channel 2 (AI2) relative to 100.0%. Range: 0.0 to 100.0. | /°
F18.28 A3 Displays the per-uni_t value of Ehe current analog input %
channel 3 (AI3) relative to 100.0%. Range: 0.0 to 100.0.
F18.29
~ reserve
F18.41
Brake i . Displays the brake inspection time, used for timed brake
F18.42 |Prake 13§pelc 101l checks. If F18.42 > brake inspection interval (F20.31), a| h
tme display |y pe check is required. Range: 0-60000.
Zero.s.ervo When running with zero servo, the current position
F18.43 | position deviation is displayed in real time. Range: 0-65535
deviation eviation is displayed in real time. Range: .
The current active status of input terminals X11 and X12
is displayed, from left to right as follows:
X2 X1
F18.82 Digital input 01 0/1
' terminal status 3 | The actual display result is: 00
%: 0 indicates that the current terminal function is
invalid; 1 indicates that the current terminal function is
valid.
7.20 F19 Fault Recording Parameter Group
This set of parameters is only for viewing the inverter's three most recent fault
types and the inverter's status at the time ofthe fault, and cannot be operated.
®  The relevant function codes for the most recent fault information are as follows:
Functi Functi d .. .. | Fact
Hnetion Hnetion code Parameter Description unit actory |prope
code name value | rty
F19.00 Most recent fault|To displjay the most recent fault type, 0 «
category see Section 9. 1.
F19.01 Output_ frequency | Displays the output frequency during Hz 0.00 y
during fault  |the most recent fault.
F19.02 Output_ current|Displays the output current during the A 0.00 y
during fault  |most recent fault.
F19.03 |BYS . voltage Displays the output voltage at the| [ 0 N
during fault  |time ofthe most recent fault.

263




TC760 Tower Crane Dedicated Frequency Converter User Manual

during failure

the first two faults.

This displays the operating status
Operating ~ status|during the most recent fault. See
F19.04 ) . . 0 x
during failure |Table 7-8 for a summary of operating
status during faults.
F19.05 Worki_ng _ time|Displays the operating time during the h 0 «
during failure |most recent failure.
®  The relevant function codes for the previous fault information are as follows:
Function Function code Parameter Description unit Factory |prope
code name value | rty
Previous fault | To display the type ofthe previous
F19.06 . 0 x
category fault, see Section 9.1.
F19.07 Output frequency Dis_plays the ~ output frequency Hy 0.00 «
during fault during the previous fault.
F19.08 Output current | Displays the output current during A 0.00 «
during fault the previous fault.
Bus voltage | Displays the output voltage at the
F19.09 during fault  |time ofthe previous fault. In 0 *
This displays the operating status
F19.10 Oper_ating status during the previous fault. See Table 0 y
during failure |7-8 for a summary of operating
status during the fault.
Working time  |Displays the operating time during
F19.11 . . . h 0 x
during failure |the previous fault.
®  The relevant function codes for the first two faults are as follows:
Function | Function code e o Dizzarty o unit Factory | prope
code name value | rty
F19.12 First and second|The types ofthe first two faults are 0 «
) fault categories |displayed; see Section 9.1 for details.
Output frequency |Displays the output frequency during
F19.13 during fault  |the first two faults. Hz 0.00 5
F19. 14 Output  current Displays the output current during the A 0.00 y
during fault  |first two faults.
Bus voltage | Displays the output voltage during the
F19.15 during fault  |first two faults. In 0 5
The operating status during the first
Operating  status [two faults is displayed. See Table 7-8
F19.16 . . . 0 x
during failure |for a summary of operating status
during faults.
F19.17 Working time |Displays the operating time during h 0 y
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For a detailed explanation of the different fault types, please refer to Chapter 9.
The inverter's operating status during fault conditions is explained in Table 7-8:

Table 7-8 Overview of Operating Status During Faults

Keyboard display Detailed Explanation of Inverter Operating
Status

Not running

positive acceleration

Reverse acceleration

Positive deceleration

Reverse deceleration

Positive constant speed

(o WLV, N E =R VST N I U F )

Reverse constant speed

7.21 F20 Group Lifting-Specific Basic Function Parameter Group

Function | Function code Function code parameter .. | Factory
. unit property
code name description value

0: Closed-loop lifting

mechanism

1: Open-loop lifting mechanism

. 2: Car Amplitude
F20.00 Selﬁ‘;&fg of 3: Open-loop rotary mechanism 0 o

4: Closed-loop rotary

mechanisms .
mechanism

7: Construction hoist without
speed feedback
12: Automatic Leveling Elevator

F20.00=0: Closed-loop lifting mechanism

After selecting this value, the relevant function code values will be
automatically set according to the closed-loop lifting mechanism macro in Table 7-9.

Table 7-9 Closed-Loop Lifting Mechanism Macro

sl Function code Function coqle p arameter unit IS
code — description value
. 2: With speed sensor vector
F00.01 Motor Ilngtrlll\(/)ed control control (FVC) 2
F00.03 Terminal control 1:Terminal RUN rotates forward, 1
' method selection F/R rotates backward.
F00.07 | Digital frequency given g(%) lg Maximum frequency Hz 10.00
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F00.14 Acceleration time 1 s 6.50
F00.15 Deceleration time 1 s 3.00
F00.16 Maximum frequency Hz 55.00
F00.18 | Upper limit frequency Hz 55.00
F01.01 Motor rated power According to t.h ¢ actual motor kW XX
nameplate settings
F01.03 Motor rated current ﬁ:rfl(éﬁzl:tleg stgtttilrlfgsctual motor A XX
F01.05 Motor rated speed According to the actual motor pm XX
nameplate settings
FO1.25 | EncoderLine Count | 5o according to the actual 1024
X1 Numeric Input . . 1
F02.00 Function Selection Forward rotation (ascending)
X2 Numeric Input . 2
F02.01 Function Selection | REVerse movement (descending)
X3 Numeric Input . : 11
F02.02 Function Selection Multi-speed terminal 1
X4 Numeric Input . . 12
F02.03 Function Selection Multi-speed terminal 2
X5 Numeric Input . : 1
F02.04 Function Selection Multi-speed terminal 3 3
X6 Numeric Input . : 14
F02.05 Function Selection Multi-speed terminal 4
X7 Numeric Input 1
F02.06 Function Selection Fault Reset 0
All Numeric Input . 58
F02.07 Function Selection Brake check input
F04.19 Parking methods 0: Decelerate and stop 0
0: Linear V/F
1: Multi-point broken line V/F
2: 1.3 power V/F
3: 1.7 power V/F
4: Square V/F
. 5: VF fully separated mode 1
F05.00 V/F curve setting (Ud=0,  Uq=K*t=separated
voltage source voltage)
6: VF semi-separated mode
(Ud=0,
Uqgq=K*t=F/Fe*2*separated
voltage source voltage)
Multj_point VF Voltage 0.0 ~100.0 (1000 = rated % 35

F05.02

point V1

voltage)
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Multi-point VF voltage|, . % 75
F05.04 point V2 0.0~100.0 o .
Multi-point VF voltage|, , 0 14
F05.06 point V3 0.0~100.0 %o 0
V/F  forward torque -
F05.10  poost gain 0.00~200.00 % 3.50
F05.12 | V/F Slip Filtering Time |0.00~10.00 s 1.00
Units digit: Instantaneous
stop/non-stop function selection
0: Invalid
I 1 1: Deceleration
F07.06 Bus Vsoef:gei Ocnontro 2: Deceleration stop 0
Tens digit: Overvoltage stall
function selection
0: Invalid
1: Valid
0: Invalid
F07.11 | Current limiting control| 1: Limiting method 1 0
2: Limiting method 2
F08.00 Multi-speed 1 g'(%) lgMaX‘m“m frequency Hz | 25.00
F08.01 Multi-speed 2 g'(?(? lgMa’“m‘lm frequency Hz | 5.00
F08.02 Multi-speed 3 | 0:00 ~~Maximum frequency Hz | 35.00
F00.16
F08.03 Multi-speed 4 | %00 ~~Maximum frequency Hz | 15.00
F00.16
F08.06 Multi-speed 7 | 0:00 ~~Maximum frequency Hz | 45.00
F00.16
FO8.14 Multi-speed 15 | %00 ~~Maximum frequency Hz | 55.00
F00.16
CANopen expansion |,
F10.12 card communication | | 127 2
address
F10.15 |Expansion card and Units digit: CANopen 1: 250K 21
bus communication [Tens: Reserved
baud rate
Energy-saving . .
F15.30 braking 0 ivalid 1
function selection Vil
0: Frequency and current
F20.01 Braking curve type |arrive  simultaneously  for 0

braking control.
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F20.02 Starting direction 1.The direction of brake release 1
) frequency is always forward.
0: When the brake is closed, the
F20.03 Stop direction direction of velocity is the same as 0
the direction of travel.
F20.04 Braking release current % 10.0
Brake release
F20.05 frequency fl during Hz 0.60

lifting
During descent, the

F20.06 |rak release frequency f1 Hz 0.60
decreases.

F20.07 |Brake release delay tl S 0.1

F20.08 |Brake release delay t2 S 0.5
During lifting, the

F20.10 |braking closing Hz 0.20
frequency {3 is above
During descent, the

F20.11  |braking closing Hz 0.20
frequency f3 decreases.

F20.12 |Brake closing delay t3 S 0.0
Delay t4 after brake

F20.13 | Closuire s 0.5
V/F reverse torque —~ 0

F20.97  |yoost sain 0.00~10.00 % 2.10

F21.15 %&V&;g;lt:eglzctiporﬁteCtlon 1. Use undervoltage protection 1

F20.00=1: Open-loop lifting mechanism

After

selecting this value,

the relevant function code

values will be

automatically set according to the open-loop hoisting mechanism dedicated macro in

Table 7-10.

Note: Speed open-loop operation is not recommended for lifting applications,

as brake failure can easily lead to hook slippage. For small to medium power

lifting equipment, the inverter's stopping mode should be set to free stop to

simulate power frequency. The distance the load slides down after the brake is

closed can be used to determine if the brake is loose. Speed open-loop operation

is prohibited for high-power lifting equipment.

Table 7-10 Dedicated Macro for Open-Loop Lifting Mechanism
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Function Function code name Function CO(_le parameter unit Factory
code description value
F00.01 | Motor 1 drive control method |0: V/F control (VVF) 0
0: Keyboard control
(LOC/REM light on) 1
. 1: Terminal control
F00.02 Command source selection (LOC/REM light off)
2: Communication control
(LOC/REM light flashing)
Terminal control method 1: Terminal RUN rotates
F00.03 : forward, F/R rotates 1
selection backward.
F00.07 Digital frequency given 12(?(? ;Mammum frequency Hz 10.00
F00.14 Acceleration time 1 S 6.50
F00.15 Deceleration time 1 s 3.00
F00.16 Maximum frequency Hz 55.00
F00.18 Upper limit frequency Hz 55.00
F01.01 Motor rated power According to t_he actual motor kW XX
nameplate settings
F01.03 Motor rated current According to the actual motor A XX
nameplate settings
F01.05 Motor rated speed According to the actual motor rpm XX
nameplate settings
F02.00 X1 Numeric Input Function Forward rotation (ascending) 1
Selection
X2 Numeric Input Function |Reverse movement
F02.01 : . 2
Selection (descending)
Fo2.02 X3 Numeric Input Function |y i oheed terminal 1 1
Selection
F02.03 | X4Numeric Input Function |y 1 oheed terminal 2 12
Selection
F02.04 | X Numeric Input Function np 1 cheed terminal 3 13
Selection
F02.05 | X6 Numeric Input Function |y 15 coeed terminal 4 14
Selection
F02.06 X7 Numeric Input Function Fault Reset 10
Selection
Fo2.07 |All Numeric Input Function g 16 check input 58
Selection
F05.00 V/F curve setting 1: Multi-point broken line V/F 1
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F05.07 | Multi-point VF voltage point 0.0~100.0 (100.0 = rated % 35
V1 voltage)

F05.04 Multi-point \(szoltage point 0.0~100.0 % 75

F05.06 Multi-point \(F}VOltage point 0.0~100.0 % 14.0

F05.10 | V/F forward torque boost gain|0.00~200.00 % 3.50

F05.12 V/F Slip Filtering Time  [0.00~10.00 s 1.00
Units digit: Instantaneous
stop/non-stop function
selection
0: Invalid

F07.06 |Bus voltage control selection |+ Deceleration 0

' US VOTAge Control SEeCtion 5. peceleration stop

Tens digit: Overvoltage stall
function selection
0: Invalid
1: Valid
0: Invalid

F07.11 |Current limiting control 1: Limiting method 1 0
2: Limiting method 2

F08.00 |Multi-speed 1 0.00~Maximum frequency || 55
F00.16

F08.01 |Multi-speed 2 0.00~Maximum frequency |y | g
F00.16

F08.02 |Multi-speed 3 0.00~Maximum frequency |y | 35
F00.16

F08.03 |Multi-speed 4 0.00~Maximum frequency | |5
F00.16

F08.06 |Multi-speed 7 0.00~Maximum frequency || 45
F00.16

F08.14 |Multi-speed 15 0.00~Maximum frequency |y | 55 0
F00.16

Energy-saving braking 0: Invalid

F15.30 function selection 1: Valid !
0: Frequency and current

F20.01 |Braking curve type arrive simultaneously for 0
braking control.
1. The direction of brake

F20.02 |Starting direction release frequency is always 1
forward.
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0: When the brake is closed,
the direction of velocity is the

F20.03 | Stop direction 0
Pl same as the direction of
travel.
F20.04 |Braking release current % 70.0
F20.05 Bra}(e re;le_ase frequency fl Hz 3.00
during lifting
F20.06 During descent, the brake Hz 3.00
release frequency fl
decreases.
F20.07 |Brake release delay tl s 0.3
F20.08 |Brake release delay t2 s 0.5
F20.10 Durl.ng lifting, the bra.ikmg Hz 3.00
closing frequency f3 is above
During descent, the braking
F20.11 |closing frequency f3 Hz 2.00
decreases.
F20.12 |Brake closing delay t3 s 0.0
F20.13 |Delay t4 after brake closure s 0.5
F20.97 | V/F reverse torque boost gain |0.00~10.00 % 2.10
Low voltage protection 1. Use undervoltage
F21.15 . . . 1
function selection protection

F20.00=2: Trolley amplitude

After selecting this value, the relevant function code values will be automatically
set according to the closed-loop lifting mechanism macro in Table 7-9.

Table 7-11 Macro Specific for Trolley Amplitude Variable Transmission

Function Function code Function code parameter description unit Factory
code name value
Motor 1 drive |0: V/F control (VVF)
F00.01 control method 0
0: Keyboard control (LOC/REM light on)
Command source |1: Terminal control (LOC/REM light off)
F00.02 lecti o . 1
selection 2: Communication control (LOC/REM light
flashing)
Terminal 1:Terminal RUN rotates forward, F/R
F00.03 ermina rotates backward. 1
control method
selection
F00.07 | Digital frequency 0.00 ~Maximum  frequency F00.16 Hz 25.00
given
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F00.14

Acceleraltion time s 3.00
F00.15 Deceleraltion time S 3.00
F00.16 Maximum Hz 50.00
frequency )
F00.18 Upper limit Hz 50.00
equency )
FO1.01 |Motor rated power According to the actual motor nameplate | 1y XX
settings
F01.03 Motor rated Aitqording to the actual motor nameplate A XX
current setings
F01.05 | Motor rated speed According to the actual motor nameplate rpm XX
settings
F02.04 | X5 UMEe o finction 0
nput Function
Selection
F02.05 IX6 Numeric No function 0
nput Function
Selection
F05.00 | V/F curve setting | 1: Multi-point broken line V/F 1
F05.02 MUIU‘PO“‘.t VF |0.0 ~100.0 (100.0 = rated voltage) % 35
voltage point V1
Multi-point VF - N
F05.04 |\ Cltage point v2 |0-0~100.0 %o 9.0
Multi-point VF - 0
F05.06 voltage point V3 0.0~100.0 % 15.0
V/F forward |0.00~200.00
F05.10 torque boost gain % 3.50
Fo5.12 | V/FSli inljéltermg 0.00~10.00 s 1.00
Units digit: Instantaneous stop/non-stop
functionselection
0: Invalid
B | 1: Deceleration
us voltage . i
F07.06 | o selection 2: Deceile.ratlon stop . 0
Tens digit: Overvoltage stall function
selection
0: Invalid
1: Valid
Current limiting |0: Invalid
F07.11 control 0
F08.00 | Multi-speed 1 |00 ~Maximum frequency F00.16 Hz | 38.00
F08.02 | Multi-speed 3 | 000 ~~Maximum frequency F00.16 Hz | 50.00
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F08.14

Multi-speed 15

0.00 ~Maximum frequency F00.16

Hz

50.00

F10.12

CANopen
expansion card
communication
address

1~127

F10.15

Expansion card
and bus
communication
baud rate

Units digit: CANopen 1: 250K
Tens: Reserved

21

F15.30

Energy-saving
braking function
selection

0: Invalid
1: Valid

F20.01

Braking curve
type

1: Frequency reaches braking control

F20.02

Starting direction

0:The direction of brake release frequency
is the same as the direction of operation.

F20.05

Brake release
frequency f1
during lifting

Hz

1.00

F20.06

During descent,
the brake release
frequency f1
decreases.

Hz

1.00

F20.07

Brake release
delay tl

0.0

F20.08

Brake release
delay 2

0.2

F20.10

During lifting, the
braking closing
frequency 3 is

above

3.00

F20.11

During descent,

the braking closing

frequency 3
decreases.

3.00

F20.13

Delay t4 after
brake closure

0.3

F20.97

V/F reverse torque
boost gain

0.00~10.00

%

2.10

F21.15

Low voltage
protection function
selection

0: Undervoltage protection not used

F20.00=3: Open-loop rotary mechanism

After

selecting this

value, the relevant function

code values will

be

automatically set according to the rotary mechanism-specific macro in Table 7-12. When
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not using eddy current-assisted braking, the parking mode must be set to deceleration
parking.

Table 7-12 Macros for Rotary Mechanisms

Function Function code name Function  code  parameter unit  |Factory
code description value
F00.01 | Motor 1 drive control method 1: Sensorless Vector Control 1
(SVO)
0: Keyboard control
(LOC/REM light on)
. 1: Terminal control
F00.02 Command source selection (LOC/REM light off) 1
2: Communication control
(LOC/REM light flashing)
inal | method 1: Terminal RUN rotates
F00.03 Termina cont.ro metho forward, F/R rotates 1
selection backward.
F00.07 Digital frequency given 12(?(? I;Ma)umum frequency Hz 10.00
F00.14 Acceleration time 1 s 3.00
F00.15 Deceleration time 1 s 12.00
F00.16 Maximum frequency Hz 50.00
F00.18 Upper limit frequency Hz 50.00
F01.01 Motor rated power According to the actual motor kW XX
nameplate settings
F01.03 Motor rated current According to t.he actual motor A XX
nameplate settings
FO1.05 Motor rated speed According to the actual motor rpm XX
nameplate settings
F03.02 | R1 Output Function Selection |Inverter in operation 1
FO4.14 Acceleration and deceleration|2: Discontinuous  S-curve 5
) methods acceleration/deceleration
F04.15 The initial period of the S- s 0.00
curve during acceleration
The time interval at the end of]
F04.16 the S-curve during s 0.00
acceleration
F04.17 The initial period of the s 0.00
S-curve during deceleration
The time interval at the end of]
F04.18 the S-curve during s 8.00
deceleration
F06.08 Vector control slip gain ~ |50.00~200.00 % 50.00
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Speed control electric

~ V)
F06.10 torque upper limit 0.0~250.0 & 1500
Speed control braking o
F06.11 torque upper limit 0.0~250.0 % 150.0
F06.17 SVC zero-frequency |, gy o 0
processing method
F06.18 | SVC zero-frequency holding 50.0 ~400.0 (100.0 is the o, 400
current motor no-load current)
Low-speed correction factor
F06.76 for stator resistance of 10.0~500.0 % 50.0
asynchronous motor
Fog.78 |Asynchronous motor slip gain| ;o g,y Hz | 5.00
switching frequency point
Units  digit: Instantaneous
stop/non-stop function
selection
0: Invalid
F07.06 | Bus voltage control selection |1+ Deceleration 0
' Us VOTtage control SEICCUOn 15, peceleration stop
Tens digit: Overvoltage stall
function selection
0: Invalid
1: Valid
F07.11 Current limiting control 1: Limiting Method 1 1
F07.12 Current limiting level % 180.0
F08.00 Multi-speed 1 0.00 ~~Maximum_frequency | | 5
F00.16
F08.02 Multi-speed 3 0.00 ~~Maximum _frequency | | 35
F00.16
F08.05 Multi-speed 6 0.00 ~Maximum_frequency | | 5 g
F00.16
F08.14 Multi-speed 15 0.00 ~~Maximum _frequency |y | 54 6
F00.16
CANopen expansion card| K
F10.12 communication address 1~127 3
Fl0.15 |Expansion . cgrd . allld bus Iljfntzss(:)lgt: CANopen 21
communication baud rate Tens: Reserved
F15.03 Acceleration Time 2 s 10.00
F15.04 Deceleration time 2 s 18.00
F15.05 Acceleration Time 3 s 15.00
F15.06 Deceleration time 3 s 15.00
F15.07 Acceleration Time 4 s 15.00
F15.08 Deceleration time 4 s 8.00
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F15.30 Energy-saving braking| 0: Invalid |
' function selection 1: Valid

F20.01 Braking curve type 1: Frequency reaches braking 1
control
0: The direction of brake

F20.02 Starting direction release frequency is the same 0
as the direction of operation.
0: When the brake is closed,

F20.03 Stop direction the direction of ve@ocn_y is the 0
same as the direction of]
travel.

F20.05 Brake release frequency fl Hz 0.00

during lifting
During descent, the brake
F20.06 |release frequency fl Hz 0.00
decreases.
F20.07 Brake release delay t1 s 0.0
F20.08 Brake release delay t2 s 0.0

During lifting, the braking

F20.10 closing frequency f3 is above Hz 2.00
During descent, the braking
F20.11 |closing frequency 3 Hz 2.00
decreases.

F20.12 Brake closing delay t3 s 0.0

F20.13 Delay t4 after brake closure s 2.0
0: Restarting is not allowed
during braking.

F20.15 Restart during braking : Restarting is allowed 1
during braking.

F2000 |Brake fault detection pulse 0 ~ 10000 (0: Brake check 0

' count when stopped and protection ineffective)
F20.59 | SVC anomaly detection time |0~60.000 s 30.00
SVC  abnormal hysteresis|, N
F20.60 torque 0~100.0 % 10.0
SVC Abnormal
F20.61 | Synchronization Frequency |0~~50.00 Hz 2.00
Judgment Threshold
F20.62 | SVC abnormal sealing time |0~60.000 s 0.500
Reverse gear for rapid
F20.66 deceleration effectively  |0~1 1
enables
Tower deformation angle
F20.68 coefficient 0~65.535 0.200
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Low-frequency switching
F20.74 point of rotational 0~10.00 HZ 2.00
deformation coefficient
Rotational deformation
F20.75 coefticient accelerates 0~65.535 S 0.100
filtering time
Rotational deformation
F20.76 coefficient deceleration |0~65.535 S 4.000
filtering time
Low voltage protection 0: Undervoltage protection
F21.15 . ; 0
function selection not used
F21.21 Special acceleration 1: Use 1
F21.22 Special deceleration 0: Not used 0
F21.23 Accelprat}on fre_quency Hz 10.00
switching point 1
F21.25 Accel_erat%on fre_quency Hy 50.00
switching point 2
Fp127 |  Deccleration frequency Hz | 50.00
switching point 3
F20.00=4: Closed-loop rotary mechanism
After selecting this value, the relevant function code values will be

automatically set according to the rotary mechanism-specific macro in Table 7-12. When

not using eddy current-assisted braking, the parking mode must be set to deceleration

parking.
Table 7-13 Macros for Rotary Mechanisms
Function Function code name Function code parameter unit Factory
code description value
. 2: With speed sensor vector
F00.01 | Motor 1 drive control method control (FVC) 2
0: Keyboard control
(LOC/REM light on)
. 1: Terminal control
F00.02 Command source selection (LOC/REM light off) 1
2: Communication control
(LOC/REM light flashing)
. 1: Terminal RUN rotates
F00.03 |Terminal cont.rol method forward, F/R rotates 1
selection backward.
F00.07 Digital frequency given 12(?(? I;Ma)umum frequency Hz 8.00
F00.14 Acceleration time 1 s 10.00
F00.15 Deceleration time 1 s 6.00
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F00.16 Maximum frequency Hz 50.00
F00.18 Upper limit frequency Hz 50.00
F01.01 Motor rated power According to the actual motor kW XX
nameplate settings
F01.03 Motor rated current According to the actual motor A XX
nameplate settings
F01.05 Motor rated speed According to the actual motor rpm XX
nameplate settings
F03.02 | R1 Output Function Selection | Inverter in operation 1
FO4.14 Acceleration and deceleration|2: Discontinuous  S-curve )
) methods acceleration/deceleration
F04.15 The initial period of the s 0.00
S-curve during acceleration
The time interval at the end of]
F04.16 the S-curve during s 0.00
acceleration
The initial period of the
F04.17 S-curve during deceleration s 0.00
The time interval at the end of]
F04.18 the S-curve during s 6.00
deceleration
F04.22 | DC braking time for parking s 10.00
F06.08 Vector control slip gain | 50.00~200.00 % 100.00
Speed control electric o
F06.10 torque upper limit 0.0~250.0 & 1500
Speed control braking 0
F06.11 torque upper limit 0.0~250.0 % 1300
F06.17 SVC zero-frequency |4 gy o 0
processing method
F06.18 SVC zero-frequency holding|50.0 ~ 400.0 (100.0 is the o 100.0
current motor no-load current)
Units  digit: Instantaneous
stop/non-stop function
selection
0: Invalid
F07.06 | Bus voltage control selection 11 Deceleration 0
) g 2: Deceleration stop
Tens digit: Overvoltage stall
function selection
0: Invalid
1: Valid
F07.11 Current limiting control 1: Limiting Method 1 1
F07.12 Current limiting level % 180.0
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0.00 ~Maximum frequency

F08.00 Multi-speed 1 F00.16 Hz 20.00
F08.02 Multi-speed 3 0.00 ~Maximum_frequency |y | 55
F00.16
F08.06 Multi-speed 7 0.00 ~Maximum _frequency |y | 5 g
F00.16
F08.14 Multi-speed 15 0.00 ~~Maximum _frequency | | 54 g
F00.16

CANopen expansion card -
F10.12 communication address 1~127 3
Fl0.15 |Expansion . cgrd and bus llJl:utZs SCHIg(l t: CANopen 21
communication baud rate |1 b ocorvad
F15.03 Acceleration Time 2 s 10.00
F15.04 Deceleration time 2 s 10.00
F15.05 Acceleration Time 3 s 15.00
F15.06 Deceleration time 3 s 15.00
F15.07 Acceleration Time 4 s 15.00
F15.08 Deceleration time 4 s 8.00
F15.30 Energy-saving braking| 0: Invalid 1
) function selection 1: Valid
F20.01 Braking curve type Cl(:mlzrrg?uency reaches braking 1
0: The direction of brake
F20.02 Starting direction release frequency is the same 0
as the direction of operation.
0: When the brake is closed,
F20.03 Stop direction the direction of ve_locn_y is the 0
same as the direction of]
travel.
F20.05 Brake release frequency f1 Hz 0.00
during lifting
F20.06 During descent, the brake Hz 0.00
release frequency f1 decreases.
F20.07 Brake release delay t1 s 0.0
F20.08 Brake release delay t2 s 0.0
F20.10 During lifting, the braking Hz 2.00
closing frequency f3 is above
During descent, the braking
F20.11 closing frequency 3 Hz 2.00
decreases.
F20.12 Brake closing delay t3 s 0.0
F20.13 Delay t4 after brake closure s 2.0
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1. Restarting is permitted

F20.15 Restart during braking during braking, S 1
F2020 | Brake fault detection pulse 0 ~ 10000 (0: Brake check 0
) count when stopped and protection ineffective)
F20.59 | SVC anomaly detection time |0~60.000 s 30.00
SVC abnormal hysteresis - N
F20.60 torque 0~100.0 % 10.0
SVC Abnormal
F20.61 Synchronization Frequency |0~50.00 Hz 2.00
Judgment Threshold
F20.62 | SVC abnormal sealing time |0~~60.000 s 0.500
Reverse gear for rapid
F20.66 deceleration effectively 0~1 1
enables
Tower deformation angle
F20.68 coefficient 0~65.535 0.300
Low-frequency switching
F20.74 Point of rotational 0~10.00 HZ 2.00
deformation coefficient
Rotational deformation
F20.75 coefficient accelerates 0~65.535 S 0.100
filtering time
Rotational deformation
F20.76 | coefficient deceleration |0~65.535 S 8.000
filtering time
Low  voltage  protection|0: Undervoltage protection
F21.15 . : 0
function selection not used
F21.21 Special acceleration 1: Use 1
F21.22 Special deceleration 0: Not used 1
F21.23 Acce1§rat}on frgquency Hy 10.00
switching point 1
F21.24 Deceleration frequency Hz | 10.00
switching point 1
F21.25 Accel.erat%on fre_quency Hy 50.00
switching point 2
F21.26 Decel.eratpn freguency Hz 50.00
switching point 2
F21.27 Accel.erat%on fre_quency Hy 50.00
switching point 3
F21.28 Deceleration frequency Hz 50.00

switching point 3

F20.00=5: Reserved
F20.00=6: Reserved
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F20.00=7: Construction hoist without speed feedback

After

selecting this value, the

relevant function

code values will

be

automatically set according to Table 7-14, the dedicated macro for construction

elevators without speed feedback.

Table 7-14 Macro for Construction Elevators Without Speed Feedback

Selection

Function : Function code parameter .. | Factory
Function code name = 8 unit
code description value
F00.01 | Motor 1 drive control method |0: V/F control (VVF) 0
0: Keyboard control
(LOC/REM light on)
. 1: Terminal control
F00.02 Command source selection (LOC/REM light off) 1
2: Communication control
(LOC/REM light flashing)
Terminal | hod 1: Terminal RUN rotates
F00.03 crmina cont.ro metho forward, F/R rotates 1
selection backward.
F00.07 Digital frequency given  |First gear speed Hz 15.00
F00.14 Acceleration time 1 s 6.00
F00.15 Deceleration time 1 s 2.00
F00.16 Maximum frequency Hz 50.00
F00.18 Upper limit frequency Hz 50.00
F00.23 carrier frequency kHz 1.5
F01.01 Motor rated power The sum of the power of each kW XX
motor
F01.03 Motor rated current The sum of the rated currents A XX
of'each motor
F01.05 Motor rated speed According to the actual motor| rpm XX
nameplate settings
F02.00 X1 Numeric Input Function Forward rotation (ascending) 1
Selection
X2 Numeric Input Function|Reverse movement
F02.01 : . 2
Selection (descending)
Fo2.02 X3 Numeric Input Function|ns i coeed terminal 1 11
Selection
F02.03 X4 Numeric Input Function No function 0
Selection
F02.04 X5 Numeric Input Function No function 0
Selection
F02.05 X6 Numeric Input Function 9: Free Parking 9
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X7 Numeric Input Function

F02.06 : Fault Reset 10
Selection
F02.07 All Numeric Input Function Brake check input 58
Selection
F02.18 X1 Effective Delay Time |0.00~650.00 s 0.00
F02.18 X1 Effective Delay Time  |0.00~650.00 s 0.00
0:0~10V
1: 4~20mA
Fo263 |[Analog foput ALz T¥pels: 0—20mA 0
election 3: Reserved (-10~10V)
4:0~5V
F03.00 | Y1 Output Function Selection |Inverter fault output 7
F03.01 | Y2 Output Function Selection Weighing wire breakage or 35
overload alarm
F03.02 | R1 Output Function Selection |Brake control 28
F03.03 | R2 Output Function Selection |Inverter fault output 7
F05.00 V/F curve setting 1: Multi-point broken line V/F 1
F05.02 Multi-point V\l;"1 voltage point % 35
F05.04 Multi-point V\l;zvoltage point % 75
F05.06 Multi-point V\l;"3 voltage point % 14.0
F05.10 | V/F forward torque boost gain|0.00~200.00 % 3.50
F05.12 V/F Slip Filtering Time s 1.00
Units digit: Instantaneous
stop/non-stop function
selection
0: Invalid
. 1: Deceleration
F07.06 | Bus voltage control selection 2: Deceleration stop 0
Tens digit: Overvoltage stall
function selection
0: Invalid
1: Valid
F07.11 Current limiting control 0: Invalid 0
F08.00 Multi-speed 1 Second gear Hz 50.00
F08.01 | Multi-speed 2 0.00 ~~Maximum_frequency |y 15 o)
F00.16
F08.02  |Multi-speed 3 0.00 ~~Maximum_frequency |y 154 g9
F00.16
F08.03  |Multi-speed 4 0.00 ~~Maximum _frequency |y 154 g9

F00.16
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0.00 ~Maximum frequency

F08.04 Multi-speed 5 F00.16 Hz 20.00
F15.30 Energy-saving braking|0: Invalid |
) function selection 1: Valid
F20.00 Selection of lifting|7:  Construction  elevator .
mechanisms without speed feedback
0: Frequency and current
F20.01 Braking curve type arrive simultaneously for 0
braking control.
1. The direction of brake
F20.02 Starting direction release frequency is always 1
forward.
1. The direction of brake
F20.03 Stop direction release frequency is always 1
forward.
F20.04 Braking release current % 60.0
F20.05 Brake release frequency f1 Hy 3.00
during lifting
During descent, the brake
F20.06 |release frequency f1 decreases. Hz 3.00
F20.07 Brake release delay tl s 0.3
F20.08 Brake release delay t2 s 0.5
F20.10 During lifting, the braking Hz 3.00
closing frequency f3 is above
During descent, the braking
F20.11 closing frequency 3 Hz 3.00
decreases.
F20.12 Brake closing delay t3 s 0.3
F20.13 Delay t4 after brake closure s 0.5
F20.97 | V/F reverse torque boost gain |0.00~10.00 % 2.10
Low voltage protection 1. Use undervoltage
F21.15 functi ) . 1
nction selection protection
F21.21 Special acceleration 1: Use 0
F21.22 Special deceleration 0: Not used 0
0: None
Weighing signal feedback | 1: All
F21.52 2
terminal 1 2: A2
3: A3
0: None
Weighing signal feedback | 1: All
F21.53 3
terminal 2 2: A2
3:AI3
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MK key resets empty cage

F21.67 woight 0~1 1
F20.00=12: Default parameters for automatic leveling elevators
After selecting this value, the relevant function code values will be

automatically set according to Table 7-15, the dedicated macro for automatic

leveling elevators.

Table 7-15 Macro Specific for Automatic Leveling Elevator

Function : Function code parameter : Factory
Function code name = 8 unit
code description value
F00.01 |Motor 1 drive control method|0: V/F control (VVF) 0
F00.02 | Command source selection | 1: Terminal control 1
Terminal | hod 1: Terminal RUN rotates
F00.03 ermimal control method | ¢ \vard, F/R rotates 1
selection backward.
Manually operate the
F00.07 Digital frequency given |hopper's rising and falling] Hz 15.00
frequency
F00.14 Acceleration time 1 s 6.00
F00.15 Deceleration time 1 s 2.00
F00.16 Maximum frequency Hz 50.00
F00.18 Upper limit frequency Hz 50.00
F01.01 Motor rated power hopper lifting motor rated| kW XX
power
F01.03 Motor rated current Hopper lifting motor rated| A XX
current
F01.05 Motor rated speed The rated speed of the| rpm XX
hopper lifting motor
F02.00 X1 Numeric Input Function Forward rotation 1
Selection
F02.01 X2 Numeric Input Function Reverse operation 2
Selection
Fo2.02 | X3 Numeric Input Function yp i oneed terminal 1 1
Selection
F02.03 X4 Numeric Input Function 152
Selection
F02.04 X5 Numeric Input Function 97
Selection
F02.05 X6 Numeric Input Function 150
Selection
F02.06 X7 Numeric Input Function 151

Selection
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AIl Numeric Input Function

F02.07 Selection >3
D7 D6 D5 D4 D3 D2 D1 DO
* X7 X6 X5X4 X3X2X1
F02.15 D@g:ital input. termingl 0: Positive logic closed is 01011000
positive/negative logic 1 |valid/open is invalid
1: Negative logic closed is
invalid/open is valid
F02.18 X1 Effective Delay Time |0.00~650.00 s 0.00
F02.20 X2 Effective Delay Time |0.00~650.00 s 0.00
F02.24 X4 Effective Delay Time |0.00~650.00 s 0.20
0: 0~10V
1: 4~20mA
F02.63 | Analog SIHIPU‘,AIZ Type 1. 0~20mA 0
clection 3: Reserved (-10~10V)
4:0~5V
F03.00 |Y1 Output Function Selection|Inverter fault output 7
F03.01 |Y2 Output Function Selection Weighing wire breakage or 35
overload alarm
F03.02 |R1 Output Function Selection| Brake control 28
F03.03 |R2 Output Function Selection| Brake control 7
F05.00 V/F curve setting \1/:/FMulti-point broken line 1
F05.02 Multi-point V\flvoltage point % 35
F05.04 Multi-point V\fzvoltage point % 75
F05.06 Multi-point V\f?,voltage point % 14.0
F05.10 V/F forwargaigorque boost 0.00~200.00 % 350
F05.12 V/F Slip Filtering Time s 1.00
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Units digit: Instantaneous
stop/non-stop function
selection
0: Invalid

1: Deceleration

F07.06 | Bus voltage control selection 2: Deceleration stop 0
Tens digit: Overvoltage stall
function selection
0: Invalid
1: Valid
F07.11 Current limiting control | 0: Invalid 0
F08.00 Multi-speed 1 g'(%) IZMaX‘m“m frequency |y, 50.00
F08.01 Multi-speed 2 g'(?(? leaX‘m“m frequency |y, 20.00
F08.02 Multi-speed 3 g'(?(? IZMaX‘m“m frequency | -, 20.00
F08.03 Multi-speed 4 g'(?(? leaX‘m“m frequency |y, 20.00
F08.04 Multi-speed 0.00 ~Maximum frequency | . 20.00
F00.16
Mode 1 operating status
display parameter 2
F12.34 ~ 21.65
(LED stop status display 0.007~99.99
parameter 1)
LCD large-scale display .
F12.40 parameters 3 0.00~99.99 21.65
Energy-saving braking| 0: Invalid
F15.30 function selection 1: Valid !
F20.00 Selection of lifting 12:  Automatic  Leveling i
mechanisms Elevator
0: When the brake is closed,
F20.03 Stop direction the direction of velocity is 0
the same as the direction of
travel.
F20.04 Braking release current % 30.0
F20.05 Brake release frequency f1 Hz 3.00
during lifting
During descent, the brake
F20.06 release frequency fl Hz 0.50
decreases.
F20.07 Brake release delay tl s 0.3
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F20.10 During lifting, the braking Hz 1.00
closing frequency f3 is above
During descent, the braking
F20.11 closing frequency f3 Hz 0.50
decreases.
F20.12 Brake closing delay t3 s 0.1
F20.13 | Delay t4 after brake closure s 0.5
F20.97 V/F reversegai;clorque boost 0.00~10.00 % 210
Low voltage protection |0: Undervoltage protection
F21.15 . - 1
function selection not used
F21.21 Special acceleration 1: Use 0
F21.22 Special deceleration 0: Not used 0
0: None
Weighing signal feedback| 1: All
F21.52 2
terminal 1 2: AI2
3:Al3
0: None
Weighing signal feedback| 1: All
F21.53 3
terminal 2 2: AI2
3: Al3
F21.67 MK key resets empty cage 0~1 1
weight
Shortest distance for high-
F36.01 speed operation F36.02~65535 pulse 2000
Shortest distance for medium
F36.02 _speed operation 0~F36.01 pulse 600
F36.03 Uplink docking accuracy |0~65535 pulse 18
F36.04 | Downlink docking accuracy |0~65535 pulse 12
F36.12 Encoder Line Count 1~200 100
[ ® Industry-specific macros cannot guarantee to meet the application needs of all
I users. Therefore, after selecting an application macro, it may be necessary to

fine-tune the relevant parameters.

Function | Function code Function code parameter it Factory
code name description unt value |P™P erty

0: Frequency and current arrive
simultaneously for braking

Braking curve |control.

F20.01 type 1: Frequency reaches braking 0 O

control
2: No braking control
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F20.01=0: Frequency and current arrive at braking control simultaneously.

When the brake is released, it is necessary to simultaneously determine whether the
brake release current F20.04 has been reached and whether the brake release delay
F20.07 has been reached, as shown in Figure 7-28.

F20.01=1: Frequency reaches braking control

When the brake is released, only check whether the pre-release delay F20.07 has
been reached. In Figure 7-28, do not use the current judgment shown in the figure.
F20.01=2: No braking control

No brake control logic, for general applications, mainly used for debugging.

Ascend/Decend
Instructions OFF | ON
[}
o o 5 W

P N - —
- - ‘ LA

Output frequency 1
ot Q "

on: P ] ! y

DC braking zero speed

Output current

Brake action
release
closure . / closure

11 12
- -

Figure 7-28 Schematic diagram of brake control logic

Function |Function code . . .. |Facto
Function code parameter description unit Y

code name value property

0: The direction ofbrake release frequency
Starting  |[is the same as the direction of operation.

F20.02 - - 1 O
direction | 1. The direction ofbrake release frequency
is always forward.
0: When the brake is closed, the direction
of'velocity is the same as the direction of
... [travel.
F20.03 | Stop direction 0 O

1. When the brakes are engaged, the
direction of velocity is always in the
positive direction.

The two function codes above are mainly for downward movement and have no
effect on upward movement.
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start up:

S\ iz

[z

When descending as shown in Figure

7-29. F20.02= 1. the starting direction isWhen Figure 7-30 is descending,
’ e Starting QUecton B, 05 =0, and the starting direction is

upward. After the brakes are released and
downward.

there is a delay, the descent will begin.

stop:

s L L o

When descending as shown in FigureWhen Figure 7-32 descends,
7-31, F20.03 = 1, the braking closing0.03=0, the braking closing frequency is the

frequency is in the upward directionjsame as the running direction.

{ & If the above two parameters are set to 1, it must first be confirmed that the

motor's forward rotation direction is lifting, and the motor's rotation direction

cannot be adjusted by the parameters. To adjust the motor's rotation direction, it
is necessary to swap the two phase output lines.

Function | Function code Function code parameter — Factory rone
code name description value PP y
F20.04 | Brakingrelease 1, 169 % | 200 | e
current

When F20.01=0, it is necessary to determine whether the current set by F20.04
has been reached before the brake is released. The reference value for the set value is the

rated

torque ofthe motor in FVC mode and the rated current ofthe motor in VF mode.

Function . Function code .. | Factory
code Function code name parameter description unit value P™P erty
Brake release frequency f1 ~ |Lower limit
F20.05 during lifting frequency ~20.00 Hz | 040 ]
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During descent, the brake
F20.06 release frequency fl1
decreases.

Lower limit

frequency ~20.00 Hz 040 ¢

The brake release frequency fl needs to be set to an appropriate value based on
the rated slip of the motor. If the motor slip is large and F20.05 (F20.06) is set too small,
the output torque will be small in VF mode, and there will be a feeling of dropping
when the brake is released. If the motor slip is small and F20.05 (F20.06) is set too large,

there may be overcurrent during startup in VF mode.

[ ® | | InVF mode, F20.05 and F20.06 must not be set to 0; they must be set to a
I frequency approximately equal to the motor's rated slip.

2. In FVC mode, F20.05 and F20.06 can be set to 0.

Function . Function code parameter .. | Factory
code Function code name description unit value property
F20.07 Brake reltelase delay 0.0~10.0 s 0.1 .

After startup, the inverter output frequency reaches the brake release frequency f1
and waits for tl time to release the brake (if F20.01=0, it is also necessary to determine

if the current reaches the set value ofF20.04).

Function : Function code parameter .. | Factory
code Function code name description unit value property
F20.08 Brake reltezase delay 0.0~10.0 s 05 °

F20.08 needs to be set according to the mechanical release time after the
brake receives the release command. Generally, the set time is 0.1 to 0.2 seconds longer
than the mechanical release time. If the motor starts to accelerate before the brake is fully

released, overcurrent may occur.

i . Function code .. | Facto
Flélgggon Function code unit Y

e — parameter description value property

Brake release current
F20.09 abnormal 0.0~10.0 s 3.0 °
judgment time

When F20.01=0, if the output current has not reached the value set by F20.04

within the time set by F20.09, a startup abnormality fault will be reported.
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Function . Function code . F
4 Function code name ! unit actory

code parameter description value property

During lifting, the braking Lower limit

F20.10 closing frequency f3is [z " 5600 Hz 0.20 .
above quency =

During descent, the braking |} ;o limit

F20.11 closing frequency 3 frequency ~20.00 Hz 0.20 )
decreases. d Y )

The brake closing frequency f3 needs to be set to an appropriate value based on
the rated slip of the motor. If the motor slip is large and F20.10 (F20.11) is set too
small, the output torque will be small in VF mode, and there will be a feeling of
dropping during the brake closing process. If the motor slip is small and F20.10 (F20.11)

is set too large, there may be overcurrent in VF mode during the brake closing process.

I motor's rated slip.
Frequency of approximately the same size
2. In FVC mode, F20.10 and F20.11 can be set to 0.

[ o ) 1. In VF mode, F20.10 and F20. 11 must not be set to 0; they must be set to the

A Function code name Function co@e IEIEE? unit Loty property
code description value
F20.12 | Brake closing delay t3 |0.0~10.0 s 0.0 °

After the stop command is issued, the inverter output frequency reaches the

braking closing frequency {3, and then waits for t3 time before the brake closes.

Function - Function code parameter .. | Factory
code Function code name description unit value property
F20.13 Delay t4 after brake 0.0~10.0 s 05 °
closure

F20.13 needs to be set according to the mechanical closing time after the
brake receives the closing command. Generally, the set time is 0.1 to 0.2 seconds longer

than the mechanical release time.

Function | Function code Function code parameter .. | Factory
- unit property
code name description value
0: Reverse direction is not allowed
during operation.
F20.14 Inverse control of] g op ! . 1 0O

instructions | 1: Allows direct reverse operation

during runtime.
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F20.14=0: Direct reverse operation is not allowed during runtime.

If a reverse operation command is received during operation, the braking process

must be completed before the reverse start is initiated.

F20.14=1: Allows direct reverse operation during runtime.

It starts in reverse without braking.

Run command

Run command

Function | Function code Function code parameter unit Factory ropert
code name description value |[ProPeIty
0: Restarting is not allowed
i during the braking process.
F20.15 |Restart during g the braking pr . 0 o
braking 1: Restarting is permitted during
the braking process.
N .
Output frequency Output frequency Braking
Braking process
process
. . oo Braking closing !
B mfl::i :‘llocf’mg - . frequency -

Figure 7-33 Schematic diagram showing
that restarting is not allowed during braking.

Figure 7-34 Schematic diagram of
restarting allowed during braking.

Function | Function code Function code parameter nit Factory ot
code name description & value [PTOPerty
Restart waiting
F20.16 time 0.0~10.0 s 0.1 O
F20.16 is the waiting time required when restarting after braking has ended.
Function | Function code Function code parameter it Factory ropert
code name description value |[ProPerty
0: No brake feedback used
Brake feedback |1: Used for motion detection
F20.17 application  |2: Used for full-process 0 O
monitoring

F20.17=0: Brake feedback not used

The release and closing ofthe brake are determined by frequency, current and time.

F20.17=1: Used for motion detection
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Ifno feedback signal is detected within F20.08 after the brake release signal is issued,
the brake is considered to have a release fault; ifno feedback signal is detected within
F20.13 after the brake closure signal is issued, the brake is considered to have a closure
fault (E30: brake sensor abnormality); no detection is performed at other times.

F20.17=2: Used for full-process monitoring

There must be two feedback terminals, namely, a release feedback contact and a
closing feedback contact. The feedback signal is detected upon power-up. Within the time
set by F20.08, upon receiving the release feedback signal, the system immediately enters
the operation phase according to the given speed command. If no release feedback signal is
received, "E30: Brake sensor malfunction" is reported. Within the time set by F20.13, upon
receiving the closing feedback signal, the system immediately enters the DC braking phase.

Ifno closing feedback signal is received, "E30: Brake sensor malfunction" is reported.

Function | Function code Function code parameter .. | Factory
code name description unit value PP erty
Brake fault
F20.20 detection pulse |0 to 10.000. (0: Brake check and 2000 .
count when |protection invalid)
stopped

In the stopped state, if the number of feedback pulses reaches the set value of F20.20,
the brake is judged to have failed. F20.20 also applies to the judgment threshold during

brake inspection. If F20.20 is 0, the brake inspection and protection are turned off.

Function : Function code parameter .. | Factory
code Function code name description unit value property
. . 0: Invalid
F20.24 Output inversion |- Effective 0 O

The output reverse function is not enabled by default. If the actual motor running
direction does not conform to the specification, the actual output direction of the motor can
be changed through this function code.

F20.24=0: Invalid; F20.24=1: Valid
Before changing this function, ensure the motor is running normally before
enabling reverse output. For closed-loop applications, simply setting F20.24 to 1 will

achieve reverse operation without changing the encoder direction.
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" ® | 1. This function is suitable for specific situations where it is inconvenient to
change the motor wiring. For batch issues prone to wiring errors, it is still

recommended to modify the wiring diagram. This will prevent incompatibility
problems during parameter copying, etc.

Fggggon Function code name Functl(zlrésc;)r(iigtli);rlameter unit Fj;its;y property!
0: Invalid
F20.25 |Open-loop zero-servo | . ppective 0 o
function selection 2. Automatic

F20.25=0: Invalid

In open-loop control without an encoder, setting this parameter to 0 disables the
zero servo, prevents brake checks, and eliminates overspeed protection.

F20.25=1: Valid

Set this parameter to 1 and press the OK button; the system will directly enter
zero-servo state from the stop state. Set this parameter to 0 and press the OK button to exit

Zero-servo state.

F20.25=2: Automatic

When using open-loop control with an encoder, the zero servo is automatically

activated when hook slippage is detected to prevent the heavy object from falling.

[ ® | | When setting F20.25 to 2 in open-loop control, it is essential to ensure that an
I encoder is connected and its parameters are set correctly in order to effectively
prevent the load from falling when the brake fails and the hook slips.

2. Regardless of the value of F20.25 during closed-loop control, the zero servo can be
automatically activated to prevent the heavy object from falling when the brake fails and
the hook slips.

Function : Function code parameter | . |Factory|
code Function code name description unit value property
F20.26 Brake torque check 0.0~180.0 % | 100.0 °
F20.27 [Brake torque holding time checki().0~10.0 s 6.0 .

Lower limit frequency ~
Upper limit frequency Hz | 2.00 )
Fup

Brake inspection upper limit

F20.28 f
requency
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Brake inspection forward

F20.29 detection delay 0.0~10.0 s | 08 °
Brake inspection reverse

F20.30 detection delay 0.0~10.0 S 0.8 °

Brake check requires setting the Xi input terminal function to function "58"
"Brake Check" in parameter setting mode. Then, close the terminal. The inverter will
first run forward with the torque set in F20.26 for the time set in F20.27, and then
reverse with the torque set in F20.26 for the time set in F20.27. To prevent runaway,
F20.28 needs to be set to a suitable value; the default value is generally sufficient. See
Figure 7-35 for details.

Brake inspection
input terminal

Output torque

PG card feedback
pulse count
Brake fault diagnosis
pulse count

Brake malfunction
indicator

Figure 7-35 Schematic diagram ofbrake inspection
In the diagram, t1 represents the forward detection delay ofthe brake check (F20.29),
t2 represents the brake check torque holding time (F20.27), and t3 represents the reverse
detection delay ofthe brake check (F20.30).

Function : Function code parameter .. | Factory
code Function code name description unit value property]
F2031 | Brakeinspection o ¢\ 1000 (0: invalid) h 0 .
interval

When the cumulative power-on time reaches the brake check time F20.31 setting,
the terminal set as the brake check reminder output becomes active, driving the external
buzzer to remind the driver to perform a brake check. The driver can silence the buzzer
using the

fault reset button. The driver should perform a brake check with the hook empty under
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appropriate circumstances; the check time will only be reset to zero after a normal check.
If no check is performed, the brake check reminder terminal will become active again
when

the inverter is powered on, driving the buzzer.

[ ] 1. During brake check operation, do not respond to other commands.

8 1 2. To prevent accidental pressing of the brake check button when the brake is not
closed, the brake check shall only be performed in the parameter setting state. It shall not be
performed in any other state such as operation, shutdown, or fault.

3. When F20.31 is set to 0, brake check reminders will not be performed.

Function Function code name Function code parameter unit Factory property
code description value
Eddy current cut-in .
F20.32 frequency 0.00~50.00 Hz 5.00 .
Eddy current control |
F20.33 time 0~3600 30 °

After shutdown, when the inverter controls the slewing mechanism to return to the
zero position, the output is valid when the output frequency is less than F20.32 (eddy
current cut-in frequency), and the valid time is set by F20.33; when the set time is reached,
the output becomes invalid. Additionally, if the inverter receives a start command before
the set time is reached, it immediately switches to an invalid state. The specific timing is

shown in Figure 7-36.

Inverter power-on Power outage

1 Running
|
|
|

F20.65 setting frequency [ / /'

Inverter Output frequency

Electric

Running

Runni
ng ‘

Valid

Invalid

Digital output terminal

T: Seteffective time of digital output terminal ||
|

|
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Figure 7-36 Timing diagram of auxiliary eddy current braking time output terminal

Function . Function code parameter .. | Factory
code Function code name description unit value property
Cancel method 0: Cancel after brake check
selection after passes
F20.34 . |1: Cancel after handle 1 O
zero-servo.automatlc moves down once
action 2: Run and exit
Zero servo automatic
F20.35 action count 1~5 ! O
F20.36 Zero servo hold time |1.0~30.0 S 3.0 O

Upon detecting hook slippage (the encoder pulse value change in the parking state
exceeds F20.20), the driver immediately switches to zero servo state. The holding time
is set by F20.36. After the holding time expires, the zero servo state becomes
invalid. If hook slippage is detected again after the zero servo state becomes invalid, the
driver will re-enter the zero servo state. Once the number of times the driver enters the

zero servo state reaches the set value ofF20.35, the driver will remain in the zero servo

state indefinitely.

After F20.34=0 is enabled for zero servo, it must successfully pass the brake check

before exiting the zero servo state.

After F20.34=1 is enabled for zero servo, the zero servo state can be exited by operating

the

handle down once (i.e., giving a down-run command);

After F20.34=2 enables zero servo, you can exit the zero servo state by running

the program.

Function
code

Function code name

Function code parameter
description

unit

Factory
value

property

F20.51

Low-speed operation
mode selection

0: Operate at the given
frequency multiplied by
the gain

1: Operate with reduced
bias at a given frequency

2: Operate at maximum
frequency multiplied by
gain
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F20.52 F requency.reduction 0~1000 % 100.0 o
gain
F20.53 Frequen](;}i/arseduction 0.00~600.00 Hz 0.00 o

Ant speed function: When the DI172 ultra-low speed operation terminal is active
and the DI67 positioning shield is inactive, the ant speed function is active. When
F20.51=0, the operating frequency is the given frequency multiplied by the gain (F20.52);
when F20.51=1, the operation is the given frequency with reduced bias (F20.53);
when F20.51=2, the operation is the maximum frequency (F00. 16) multiplied by the gain
(F20.52).

Function . Function code parameter .. | Factory
code Function code name description unit value property
Reverse gear for rapid 0: Tnvalid
F20.66 |deceleration effectively 1: Enf\ti:cltive 0 O
enables )

During the operation of the handle, the gear position is reversed. The deceleration time
will be the time set by F15.08. When the set value ofF15.08 is less than the set value
ofF00.15, and this function is effective, the reverse gear rapid deceleration function is

effective, which is generally used in tower crane slewing control.

Function Function code nam Function code parameter nit Factory
code unction code flame description v value |P™P erty
F20.67 Rotational cpntrgl 0~65.535 Keg*m2| 0.000 O
moment of inertia
Set the moment of inertia ofthe tower crane's slewing mechanism.
unction Function code name LA coqe parameter unit Factory property
code description value
Tower deformation
F20.68 angle coefficient 0~65.535 0.000 O

Different tower cranes have different tower deformation angles depending on

factors such as steel strength, tower height, and slewing jib length. Generally speaking,
the taller the tower, the larger the deformation angle; the stronger the steel, the smaller
the deformation angle. A larger deformation angle requires a larger deformation angle

coefficient.
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In tower crane slewing applications, F20.68 is a crucial parameter for ensuring

smooth operation. For the same tower crane:

1The larger the value of F20.68, the smoother the speed control during operation, and
the less the boom shakes during operation;

IThe smaller the value ofF20.68, the faster the speed control response during operation,
and the more prone the boom is to shaking during operation;

Therefore, the value of F20.68 should not be too high or too low, and the

reference range is between 0.100 and 0.400.

IWhen the boom vibrates during slewing and rebounds after stopping, F20.68 can
be increased in increments of 0.100.

1When the slewing operation is slow to start or fails to start, or the stopping distance is
long, F20.68 can be reduced in units of 0.100.

l : i 1. The setting value for F20.68, which is not for tower crane slewing applications,
I J must be 0!

2. A slewing mechanism with eddies will reduce the deformation coefficient of the slewing
mechanism at low speeds. Generally, the value of F20.68 is relatively smaller for slewing
mechanisms with eddies than for those without. The specific actual situation depends on the
on-site phenomena ofthe tower crane.

delay time

Function Function code name HECHON coqe oI RIS unit Factory property
code description value
Rotary motor torque |,
F20.69 filtering time 0~65.535 s 0.100 O
o070 | Rotary motor speed o~65.535 s | 0100 O
: estimation filtering time|
Filtering time for turret
F20.71 deformation angle s 0.100 O
Rotation given
F20.72 deformation angle  |0~65.535 ] 5.000 O
) filtering time
Slewing torque
F20.73 steady-state calculation |0~65.535 s 10.000 O

F20.69~F20.73 are the filter time settings for the rotation-related parameters, which

are generally not adjusted.
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Function ] Function code parameter .. | Factory
code Function code name description unit value property]
Low-frequency
ichi it of
F20.74 | Swiehmepomtol to 4,4, HZ | 500 | O
rotational deformation
coefficient

Rotational deformation
F20.75 | coefficient accelerates |0~65.535 S 2.000 O
filtering time

Rotational deformation
F20.76 |coefficient deceleration |0~65.535 s 0.200 O
filtering time

F20.74 to F20.76 are adjustments to the tower deformation angle coefficient F20.68
during operation. When rotating, the tower deformation angle coefficient
actually accelerates to the set value of F20.68 over time tl; when rotating and
decelerating, when the frequency is less than the set value of F20.74, the tower
deformation angle coefficient actually decelerates to 0 over time t2, as shown in Figure 7-
37.

The larger the setting value of F20.74, the longer the time tl; the smaller the setting
value ofF20.74, the shorter the time t1.

The larger the setting value of F20.75, the longer the t2 time; the smaller the setting
value ofF20.75, the shorter the t2 time.

In addition, when F20.74 is 0, the tower deformation angle coefficient remains at the set

value 0fF20.68 throughout the entire operation process, as shown in Figure 7-38.

Output
frequency/Hz
F2074 | - - —
| l
f : I
Time/s
Dcformation | I I | l |
coefTicient |
F20.68 _i | I I l
1 yal
I/ i |
L] [”™ - |
' Time/s

Figure 7-37 shows the change process 0fF20.68 during operation when F20.74 is not 0.
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Output r

frequency/Hz

F20.74
Time/s

Deformation

coctficient

F20.68

Time/s

Figure 7-38 shows the change process 0fF20.68 during operation when F20.74 is 0.

Table 7-16 provides four sets of parameter configurations for the slewing schemes
currently available on the market.

Table 7-16: Configuration Table for Different Slewing Schemes

F20.74 F20.75 F20.76

Open-loop vector 2.0Hz 2.000s 2.000s
Open-loop vector 2.0Hz 0.100s 4.000s
Closed-loop 2.0Hz 0.100s 8.000s
Closed-loop 2.0Hz 0.100s 8.000s

7.22 F21 Group Lifting-Specific Advanced Function Parameter Group

Function ] Function code parameter .. [Factory
code Function code name description unit value property
Overload protection  |0.0~150.0 (0.0: Protection 0
F21.00 torque limit threshold |invalid) o 0.0 °
F21.01 Load detection time  [0.0~35.0 s 0.0 °
F21.02 Load detection 1 100.0 % | 800 | e
frequency percentage

f detection = Motor rated frequency * F21.02;

When the inverter output reaches the detection frequency f, it maintains this frequency

for a duration equal to the detection time F21.01. After the time expires, the output torque is
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detected. In VF mode, the output current is detected. The inverter calculates the maximum

frequency that can be reached in this operation based on the output torque or current

detected at this frequency.

If it is greater than F21.00, it indicates overload; otherwise, continue normal operation.

When F21.01 is set to 0, the light-load high-speed or heavy-load low-speed logic is not

performed.

|T| For user convenience, the parameters for the light-load high-speed function and

the heavy-load low-speed function are already fixed when the motor's rated
frequency is (33Hz, S0Hz motor), and users do not need to set them. This function
is mainly used in the closed-loop lifting application macro (F20.00=0). When
switching to other macros, this function is automatically disabled. The factory
default values are the parameters for a SOHz motor.

Setting F21.00 to 0.0 indicates that there is no overload protection function.

The light-load high-speed function means that when the given frequency is greater
than the motor's rated frequency, the frequency converter calculates the highest
achievable frequency based on the current load, thereby avoiding overload,
overcurrent and other faults due to excessive load.

The heavy-load low-speed function means that when the current load is greater
than the rated load, the frequency converter can automatically calculate the
highest frequency that can be reached under heavy-load conditions based on the
current load.

Because the directions of friction are different for upward and downward
movement (the friction does negative work downward when moving upward, and
positive work upward when moving downward), the slack torque, allowable
torque, and heavy load torque for upward and downward movement must be set
separately.

Function Function code name Function cot_ie _parameter| .. Factory property
code description value

F21.03 Iﬁ‘gsrgpiie%h%‘z;d 100.0~400.0 % | 1000 O

F21.04 Uﬁgirgpﬁ?faffd 10.0~100.0 % | 1000 O

F21.05 Upwaﬁf&ﬁgk TOPe 10.0~99.9 % | 00 | e
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Upward allowable load . N

F21.06 torque F21.05~F21.07 % 100.0 O
Upward heavy load . N

F21.07 torque F21.06~250.0 % 100.0 °
Downlink light load - o

F21.08 high speed ratio 100.0~400.0 % 100.0 °
Downlink heavy load - N

F21.09 high speed ratio 10.0~100.0 % 100.0 O
Downward slack rope . N

F21.10 forque 0.0~99.9 % 0.0 °
Downward allowable - 0

F21.11 load torque F21.10~F21.12 % 100.0 °

F21.12 Wi
Downward heavy load F21.11~250.0 % 100.0 o

torque

F21.03: Upward light load high speed ratio:

The uplink light-load high-speed function can only be enabled when F21.03 is greater
than 100.0%. This parameter determines the maximum frequency that can be achieved
during uplink operation under light-load high-speed conditions.

To use the light load high speed multiplier function, you need to set the light load
high speed multiplier b (F21.03), slack rope torque T1 (F21.05), allowable load torque T2
(F21.06), detection frequency f1 (F21.02), and detection time t1 (F21.01).

Maximum frequency of light load high speed during upward movement = F21.03 *

motor rated frequency.

F21.04: Upward heavy load low speed ratio:

The heavy-load low-speed function can only be enabled when the F21.04 value is less
than 100.0%. This parameter determines the minimum frequency for heavy-load low speed.

Minimum frequency for heavy load on the uphill direction = F21.04 * motor rated
frequency.

F21.05: Upward slack rope torque:

This parameter serves as the benchmark for calculating the target frequency. The
output torque should be detected during unloaded and steady-speed operation, and the
detection result should be used as the value of this parameter.

F21.06: Permissible upward torque:
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100.0% corresponds to the motor torque at rated frequency. In VF mode, this
parameter corresponds to the motor current.

F21.07: Upward heavy load torque:

The heavy-load low-speed function is calculated based on output torque in FVC mode
and output current in VF mode. It is disabled at the factory. To use this function, the
following parameters are required: upward heavy-load low-speed multiplier b (F21.04),
upward allowable torque T2 (F21.06), upward heavy-load torque T3 (F21.07), detection
frequency f1 (F21.02), and detection time t1 (F21.01).

F21.08: Downlink light load high speed ratio:

The downhill light-load high-speed function can only be enabled when F21.08 is
greater than 100.0. This parameter determines the maximum frequency that the motor can
reach under light-load high-speed conditions during downhill operation. To use the
downhill light-load high-speed multiplier, the following parameters are required: downhill
light-load high-speed multiplier b (F21.08), slack rope torque T1 (F21.10), allowable load
torque T2 (F21.11), detection frequency f1 (F21.02), and detection time t1 (F21.01).

The maximum frequency of light-load high speed during downhill operation =
F21.08 * motor rated frequency.

F21.09: Downlink heavy load low speed ratio:

The heavy-load low-speed function can only be enabled when the F21.09 value is less
than 100.0%. This parameter determines the minimum frequency for downlink heavy-load
low speed.

Minimum frequency for heavy load in the downlink direction = F21.09 * motor rated
frequency.

F21.10: Downward slack rope torque:

This parameter serves as the benchmark for calculating the target frequency. The
output torque should be detected during unloaded and steady-speed operation, and the
detection result should be used as the value of this parameter.

F21.11: Permissible downward torque:

100.0% corresponds to the motor torque at rated frequency. In VF mode, this
parameter corresponds to the motor current.

F21.12: Downward heavy load torque:
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The heavy-load low-speed function is calculated based on output torque in FVC mode
and output current in VF mode. It is disabled at the factory. To use this function, the
following parameters are required: downlink heavy-load low-speed multiplier b (F21.09),
downlink allowable torque T2 (F21.11), heavy-load torque T3 (F21.12), detection
frequency f1 (F21.02), and detection time t1 (F21.01).

Light load, high speed:

When the inverter's output frequency reaches the detection frequency f1 (f1 = F21.02 *
motor rated frequency), this frequency is maintained for a duration of t1 (F21.01: load
detection time). After this time, the inverter's output torque T (FVC is the output torque, VF
is the output current) is detected and used to calculate the target frequency F allowed for
this operation using the curve shown in the figure below. If the target frequency given for
this operation is greater than F, the target frequency is changed to F.

The speed calculation method corresponding to different torques is as follows:
When the current torque T < slack rope torque T1, the output frequency F = a (light load
high speed ratio) * motor frequency Fe;
When the current torque T > the allowable load torque T2, the output frequency F = the
motor frequency Fe;
When the slack rope torque T1 < current torque T < allowable load torque T2:
Output frequency F = (T2 —T)(a— 1) * Fe/ (T2 -T1) + Fe;

Heavy-duty high-speed:

When the inverter's output frequency reaches the detection frequency f1 (fl1 = F21.02
* motor rated frequency), maintain this frequency for a duration of tl1. After this time,
detect the inverter's output torque T (FVC is the output torque, VF is the output current)
and use it to calculate the curve shown in the figure below to obtain the target frequency F
that can be allowed for this operation. If the target frequency given for this operation is

greater than F, then the target frequency is changed to F.

The heavy-load low-speed function can only be enabled when T2<T<T3 and
the heavy-load low-speed ratio b < 100.0%.

The speed calculation method corresponding to different torques is as follows:
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When the current torque T < the allowable load torque T2, the output frequency F =
the motor frequency Fe;

When the current torque T > the heavy load torque T3, the output frequency F =
b(heavy load low speed ratio) * motor frequency Fe;

When the allowable load torque T2 < current torque T < heavy load torque T3:

Output frequency F = Fe - (T-T2)(1-b)Fe / (T3-T2).

Note: In FVC mode, the current torque T = output torque (F18.04); in VF mode, the

current torque T = output current (F18.06) / motor rated current.

A
Frequency a: Light load high speed ratio
b: Heavy load low speed ratio
Fe: Rated motor frequency
a*Fe
Fe
F
b*Fe
100 0% Torque T
Slack rope torque T1 Permissible torque T2 Heavy load torque T3
Figure 7-39 Output torque-frequency curve
Function . i . Facto:
Function code name Lhome o code Parameter unit Y property
code description value
L | ~|0: Not used
F21.15 og Vot.tage [iro'?ctlon 1. Use undervoltage 1 O
nction selection protection
F21.16 Low Voltag@ protection 70.0~100.0 % 90.0 o
point
F21.17 Low voltage protection 0.000~60.000 s 0.500 .
’ filter time ) ’ )

F21.15=0: Not used

The low voltage protection is ineffective.

F21.15=1: Use undervoltage protection

When the bus voltage is lower than the set value ofF21.16, the upper limit output

frequency is automatically adjusted according to the proportion of voltage reduction to

306



TC760 Tower Crane Dedicated Frequency Converter User Manual

ensure that the motor can maintain full torque output. 100.0% in F21.16 corresponds to

the rated DC bus voltage.

To avoid oscillation caused by adjusting too quickly when the output frequency

is already near the upper limit, F21.17 can be increased.

Function : Function code parameter .. | Factory
Function code name p
code b description umt e [PrOPEIY
p ! 0: No self-identification
ower-on parameter £ d
' ) i performe:
F21.18 self—ldentlﬁc.atlon and 1: Perform 0 O
selection self-identification
F21.18=0: No self-identification performed.
It does not automatically identify parameters after power-on.
F21.18=1: Perform self-identification
Function : Function code parameter .. | Factory
code Function code name description unit value property
Motor f: trol
F21.19 ororan Conton 6 0~600.0 s | 1000 e
delay

If a motor stops operating under heavy load for an extended period without external
cooling measures, the motor temperature will continue to rise (potentially exceeding 20K)
due to the large heat capacity ofthe motor coil and core, potentially leading to insulation
damage. Therefore, a cooling fan needs to be added to the motor tail, and this fan needs
to continue running for a period oftime after the inverter stops to dissipate the heat from

the motor core and coil.

If an output terminal is defined as "34: Motor Fan Control" function, this terminal
will remain valid after the inverter starts running, and will continue to maintain the time

set by F21.19 (Motor Fan Control Delay) after the inverter stops running, before becoming

invalid.
Function i Function code parameter . | Factory
il Function code name description unit value property|
F21.21 Special acceleration 0: Do not use 0 o
1: Use
F21.22 | Special deceleration (; B(S)en()t use 0 o
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F21.23 Acgj:ﬁiaﬁfgglfﬁg?efcy 0.00~F21.25 Hz | 500 | e
F21.24 De:vevlietrc‘;fi‘g;‘;fiﬂl‘t‘efcy 0.00~F21.26 Hz | 8.00 o
F21.25 Acz‘ziftrfﬁgg Iﬁr;crllltlezncy F21.23~F21.27 Hz | 5000 e
F21.26 Dezgiftrcalﬂg‘g’ ggg‘;‘;"cy F21.24~F21.28 Hz | 1500 | e
F21.27 A“Sf;letrfﬁiﬁg gjg‘:%“cy F21.25~600.00 Hz | 5000 | o
F21.28 De‘;jiiﬁig‘g’ gg&ﬁmy F21.26~600.00 Hz | 3000 | e

Special acceleration and deceleration functions: When they are active (F21.21 or

F21.22 is set to 1), ifthe relationship “output frequency < switching point 1” is satisfied,

acceleration/deceleration time 1 is active; ifthe relationship “switching point 1 < output

frequency < switching point 2” is satisfied, acceleration/deceleration time 2 is active; if

the relationship “switching point 2 < output frequency < switching point 3” is satisfied,

acceleration/deceleration time 3 is active; see Figure 7-40 for details.

Output 4
Frequency
Acceleration deceleration
— Switching Point 3 switching point 3
F3
L= |
Acceleration
time 3
/.\ccu?lcrauo.n Joccloration fme ('iccglcratlo.n
Switching Point 2 3 switching point 2
(2]
Acceleratio T Acceleration -
n Switching | fime 2 deceleration time (.icchc.lcratl(.)n
Point 1 2 switching point 1

F1

Figure 7-40 Schematic diagram of special acceleration/deceleration switching

Acceleration
time 1

deceleration time
1
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Function ] Function code parameter .. | Factory
code Function code name description unit value property]
Deceleration limit
F21.29 | frequency limit points |).00~ F00.16 HZ 20.00 °
(DI=63,64)
100% weight limit
F21.30 downlink frequency 0.00~ F01.04 HZ 15.00 ®
5 . -
For31 | SO%weightlmit o 00 pog g HZ | 000 |
uplink frequency limit
80% weight limit
F21.32 downlink frequency 0.00~ F00.16 HZ 0.00 °
50% weight limit
F21.33 uplink frequency 0.00~ F00.16 HZ 0.00 °
o . .
F2134 | SOveweightlimit o o0 poo 16 HZ | 000 |
downlink frequency
90% torque limit
F21.35  |downshift frequency  |0.00~ F01.04 HZ 15.00 °
restriction
80% torque limit
F21.36 upward frequency  |0.00~ F00.16 HZ 0.00 °
restriction
80% torque limit
F21.37 downshift frequency |0.00~ F00.16 HZ 0.00 °

restriction

F21.29: Deceleration limit frequency limit point:

When F21.29 is not set to 0, and input terminal DI=63 (forward/upward deceleration

switch) is active, forward operation will occur, and the output frequency will be limited to

F21.29;

When F21.29 is not set to 0, and input terminal DI=64 (reverse/grounding

deceleration switch) is active, the circuit will run in reverse, and the output frequency

will be limited to F21.29.

F21.30: 100% weight limit reverse limiting frequency:
When F21.30 is not set to 0, and the input terminal DI=163 (100% weight limit input)

is valid, forward operation is not allowed (lifting cannot go upward, luffing cannot go

outward), and reverse operation is allowed. The operating frequency is limited to

F21.30. F21.31: 80% weight limit positive limiting frequency:

F21.32: 80% weight limit reverse limiting frequency:
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When DI-164 (80% weight limit terminal) is active, the output frequency is limited
to F21.31 when operating in the forward direction and to F21.32 when operating in the
reverse direction. When F21.31 and F21.32 are set to 0, the original operating logic is
maintained. F21.33: 50% weight limit positive limiting frequency:

F21.34: 50% weight limit reverse limiting frequency:

When DI-165 (50% weight limit terminal) is active, the output frequency is limited
to F21.33 during forward operation and to F21.34 during reverse operation. When F21.33
and F21.34 are set to 0, the original operating logic is maintained.

F21.35: 90% torque limit reverse frequency:

When F21.35 is not set to 0, and input terminal DI=161 (90% torque limit input) is

valid, forward operation is not allowed (lifting cannot move upward, luffing cannot

move

outward), and reverse operation is allowed. The operating frequency is limited to
F21.35. F21.36: 80% torque limit positive limiting frequency:

F21.37: 80% torque limit reverse frequency:
When DI-162 (80% torque limit terminal) is active, the output frequency is limited
to F21.36 during forward operation and to F21.37 during reverse operation. When F21.36

and F21.37 are set to 0, the original operating logic is maintained.

Fu;;c(‘;;on Function code name Funcmzﬁbggr(il; tliJ:;ameter unit szltl(;;y property|
linear change in DC
F21.39 braki.ng Curre.nt during 000’\“3000 0: No linear s 0.00 N
parking - action delay |switching process
time
Parking DC braking
F21.40 |current linear switching 0.00~30.00 S 0.00 °
time
Parking DC braking
F21.41  |current linear switching|0.0~400.0 % 0.0 °
target value

In tower crane slewing applications, to address the difficulty of stopping the
crane in strong winds, a linear change process is implemented for the output excitation

current during the SVC zero-frequency braking process. Table 7-17 lists the field

parameters for reference, and Figure 7-41 shows the change in excitation current during
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zero-frequency braking in slewing operations. The effect of F21.41 is the same as that of

F06. 18; setting it too high results in rebound during shutdown, while setting it too low

prevents the crane from stopping.

Table 7-17 Shutdown Parameters in Strong Wind Environments

Function
F04.22 F21.39 F21.40 F21.41
code
Reference
15s 0.5s 1.0s 80%
value
Frequency

/Hz.

F20.40

Current/A
F21.41
F01.13
F06.18
[: e > >
F21.39  F21.40 Time’s
= . Z
Figure 7-41 shows the variation of excitation current during zero-frequency
braking in slewing operation.
Function . Function code parameter .. | Factory
code Function code name description unit value property]
F21.50 Rated load 0~6.00 t 2.00 O
F21.51 empty cage weight |0~6.00 t 1.50 @)
0: None
Weighing signal 1: All
F21.52 feedback terminal 1 |2: AI2 0 O
3: Al3
0: None
Weighing signal 1: All
F21.53 feedback terminal 2 |2: AI2 0 O
3: Al3
F21.54 | Weighing sensor range |0~6.00 t 3.00 O
F21.55 Sensor sensitivity  |0.0~2.0 Mv 1.6 O
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F21.56 Magnification 0.0~800.0 415.0
Overload detection
F21.57 delay time 0.000~10.000 ] 1.000
Weighing sensor wire
F21.58 | breakage detection  |0~6.00 t 0.30
level (single channel)
Delay time for load cell
F21.59 wire breakage 0.000~10.000 s 0.000
detection
Weighing test
F21.60 | correction coefficient 0.00~~200.00 % 100.00
Kx
Weighing self-learning|,
F21.61 weight increase 07~6.00 t 0.00
0: None
1: First point weighing
F21.62 |Weighing self-learning |self-learning (zeroing) 0
2: Second point weighing
self-learning (calibration)
Weighing  signal  1:|,
F21.63 Weight (actual value) 0~6.00 t 0.00
Weighing signal 2:
F21.64 Weight (actual value) 0~6.00 t 0.00
Actual weight (net
F21.65 weighd) ( 0~6.00 t | 000
F21.66 Actual weight 1o »0,00 % | 000

percentage (net weight)

F21.50: Rated load

Input value for the rated load capacity of the construction hoist (excluding the

weight of the empty cage).

F21.51: Empty cage weight

The set weight of the empty cage of the construction hoist

F21.52: Weighing signal feedback terminal 1

Select signal input terminal for load cell 1

F21.53: Weighing signal feedback terminal 2

Select signal input terminal for load cell 2

F21.54: Weighing sensor range
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The maximum range of the weighing uranium pin sensor corresponds to the weight
in tons.

F21.55: Sensor sensitivity

Weighing shaft pin sensor sensitivity setting value

F21.56: Magnification

Manufacturer specifications, please do not change.

F21.57: Overload detection delay time

When the load on the construction hoist exceeds the rated load, the detection
delay time is...

F21.58: Load cell disconnection detection level

Weighing pin sensor disconnection detection value (single channel), detection
threshold when the pin sensor is disconnected or malfunctioning.

F21.59: Delay time for detecting disconnection of load cell wires

When the weight value reported by the weighing pin sensor is less than the set value
ofF21.58, the disconnection detection delay time setting value is activated.

F21.60: Weighing sensor correction coefficient

Correction factor between actual weight value and displayed weight value

F21.61: Weighing self-learning weight increase

The weight of the standard weight added during weighing self-learning.

F21.62: Weighing Self-Learning

The weighing self-learning method uses a two-point test method to learn the empty
cage weight and correction coefficient.
The specific steps are as follows:

1. Weighing self-learning 1: When the cage is empty, set F21.61=0, and then start the
first self-learning step by setting F21.62=1;

2. Weighing Self-Learning 2: Place the corresponding standard weight, set F21.61 =
standard weight, and then set F21.62 = 2 to start the second self-learning step;

3. After steps 1 and 2 (and these two steps are mandatory), self-learning is complete,
and the system will automatically write the learned value into the corresponding function

code. Ifthe weighing self-learning increment F21.62 is the same for both self-learning 1
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and self-learning 2, or ifthe feedback value is the same, that self-learning session is invalid.
Ifthe weighing sensor correction coefficient after self-learning is greater than 200.00%,

please check the weighing sensor, standard weight setting, wiring, and related circuits for

any abnormalities.
F21.63: Weighing signal 1 weight (actual value)
Weighing sensor 1 displays actual weight value
F21.64: Weighing signal 2 - weight (actual value)
Weighing sensor 2 displays the actual weight value.
F21.65: Actual weight (net weight)

The actual load capacity displayed on the construction hoist (excluding the weight of

the empty cage).
F21.66: Actual weight percentage (net weight)

Percentage of actual load capacity to rated load capacity of construction hoist

Introduction to weighing protection function:
1.1¥Rated load

Rated load T

0.9*Rated load /

Weight sensor
wire breakage | o o

detection value

\J

tion

I

|

| Detee-

[
time

|

2 Value
Operat I
c}:):ntr:)(;n Normal uplink/ allows
downlink for slow 1
i downlink .

Overload/
Disconnection
Output
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Figure 7-42 Weighing protection function logic

1. When the detected weight is greater than the wire breakage detection value but less
than or equal to 90% of the rated load, the frequency converter will operate normally.

2. When the detected weight is greater than the rated load but less than 1.1 times the
rated load, the frequency converter is only allowed to descend at low speed; the current
design uses the first speed setting at this time.

3. When the detected weight is greater than or equal to 1.1 times the rated load, the
frequency converter stops running; it will restart when the detected weight is less than the
rated load.

4. When the detected weight is identified as a disconnection of the weight sensor,
and the system is in parameter setting mode, the inverter will stop running;
disconnection detection is only performed in parameter setting mode.

5. When the detected weight is greater than or equal to 90% of'the rated load or
when the sensor is disconnected, the digital output terminal set to "35: Weighing
disconnection or overload alarm output" will activate, the audible and visual alarm light
will flash and an alarm sound will be emitted.

Function . i .. | Fact
Function code name Lo o 00(_1e parameter unit aciory property
code description value

F21.72~79 |GPS related parameters

For GPS-related parameters, please refer to the GPS module manual.
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Part8 Motor parameter self-identification

8.1 Motor parameter self-identification

When  vector control is  selected as the drive method, motor
parameter self-identification must be performed. For non-vector control, in order to
obtain higher control accuracy, it is still recommended to perform parameter self-

identification on the first run.

The motor parameters required for vector control calculations are generally not
readily available to wusers. The TC760 frequency converter provides a motor
parameter self-identification function. After enabling the self-identification function, the
frequency converter automatically tests the relevant parameters of the connected motor
and stores them in its internal memory. Figure 8-1 shows the specific meaning of the

motor parameters for a three-phase asynchronous motor.

k1 L1-Lu R LE-Lm

Figure 8-1 Equivalent circuit of a three-phase asynchronous motor
In the diagram, R1, R2, L1, L2, Lm, and 10 represent: stator resistance, rotor resistance,
stator self-inductance, rotor self-inductance, mutual inductance, and no-load excitation

current, respectively; leakage inductance is Ls = L - Lm.

8.2 Precautions before self-identification

»  Motor parameter self-identification is the process of automatically calculating
motor parameters. The TC760 frequency converter can perform motor

static self-identification and motor rotation self-identification.

®  Motor stationary self-identification is suitable for use when the motor load
cannot be unloaded, and motor parameters can still be obtained.
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(] The motor rotation self-identification is suitable for use when the motor load
can be unloaded. Before operation, the motor shaft should be unloaded,
and it is forbidden to perform the rotation self-identification operation

with the motor under load.

®  The motor will rotate during self-recognition. Please be careful!

»  Before the self-identification operation, ensure that the motor is stopped; otherwise,
the self-identification will not proceed normally.

»  The self-identification operation is only valid when controlled by the keyboard (i.e.,
F00.02=0).

»  To ensure proper self-identification of motor parameters, the nameplate parameters
of the controlled motor should be correctly set. For Y-series motors configured
according to the inverter's specified power, the factory default settings are

sufficient for most requirements.

» To ensure control performance, the power rating of the motor and the
frequency converter should be matched, or generally the motor should be only one

or two sizes smaller than the frequency converter.

»  After the motor parameter self-identification operation is completed normally,
the settings 0fF01.09~F01. 13 will be updated and automatically saved.

»  When F12.14=1 restores the factory settings, the contents of the function
code parameter values from F01.00 to FO1. 13 remain unchanged.

8.3 Self-identification operation steps

In the parameter setting state, set F00.02=0 to keyboard control and disconnect
the motor from the load.

® Based on the parameters on the motor nameplate, set the function code
parameter values for FO1.00 Motor Type, F01.01 Motor Rated Power, F01.02
Motor Rated Voltage, F01.03 Motor Rated Current, FO1.04 Motor Rated Frequency,
F01.05 Motor Rated Speed, F01.06 Motor Winding Connection, and F01.07
Motor Rated Power Factor.

®  Set F01.34=1 for asynchronous motor static self-learning, then press the button to
start the static self-identification ofthe motor.
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Alternatively, set FO1.34=2 for rotational self-learning, then press the button to start
the motor's rotational self-identification.

It takes about two minutes for the motor to complete its self-identification, and
the interface will return to the initial power-on state.

During the self-identification process, pressing the STOP key will display "E24
Parameter Identification Abnormal” and pressing the STOP key will return to the
parameter setting state.

If self-identification fails, "E24 Parameter Identification Abnormal" will be
displayed. Pressing the STOP/RESET key will return to the parameter setting
state. For troubleshooting, see Section 9. 1.

After the identification is completed, please set the command source selection
(F00.02) to the required control mode (generally F00.02=1 terminal control).
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Part9 Troubleshooting

9.1 Fault details

When the frequency converter malfunctions, the keypad display will show the
corresponding protection code and its parameters. The protection relay will activate, the
protection output terminals will activate, and the frequency converter will stop outputting.
If the motor is rotating during protection operation, it will either stop automatically or
decelerate until it comes to a complete stop. The protection content and countermeasures
for the TC760 series frequency converter are shown in Table 9-1.

Note 1: All power terminal wiring checks must be performed 10 minutes after power
is turned off to prevent electric shock.

Note 2: Observe the phenomenon after completing each step. Only proceed to the next
step if the problem is not resolved.

Note 3: For items involving time parameter adjustments, unless otherwise specified,
adjustments should be made in units of 2 seconds.

Table 9-1 Protection Contents and Countermeasures for TC760 Series Frequency

Inverters
Fault
Code | Fault type Cause of'the fault Troubleshooting
s
1.Phase-to-phase short | Check for short circuits between
circult motor cable connections.
Check the motor cable for
2.Short circuit to ground | damaged insulation or short
circuit to ground.
1. Check if there is a short
circuit between the PB and +
o terminals of the frequency
Eo] | Short circuit | 3. Short circuit in converter.

rotection . . . . .
P external braking resistor |2. Check if the braking resistor

is short-circuited to the resistor
box casing.

Acceleration process protection
4. Acceleration and increases the acceleration time
deceleration times are too | FO0. 14.Deceleration process

short. protection increases the

deceleration time by F00. 15.
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5. Excessive on-site
interference

1. After investigating the cause
and implementing
countermeasures,
resume operation.
2. If the fault is reported again,

seek technical support.

reset and

6. Inverter module
damaged

Seeking technical support

1. Acceleration and
deceleration time is too

short.

Acceleration process protection
increases the acceleration time
F00. 14.

The deceleration process
protection increases the
deceleration time by F00. 15.

2. The motor is

Reset the fault, wait for the

Steady-state
overvoltage

braking function is not
activated.

. t th i
rotating when started. motor to stop, and then run it
Instantaneo again.
us :
E02 overcurrent | 3. The brake is not Wlth the hook unloaded, check
if the brake can open
engaged when the motor .
. . normally. If it cannot open
is running. .
E04 | Steady-state normally, check the wiring.
overcurrent :
4. The motor parameters | Refer to the slewing
are unsuitable; parameter |commissioning guide to identify
identification is required. | 5t0r parameters.
5. Phase-to-phase short
circuit on the output side | Check the motor cable for short
of the frequency circuits.
converter
6. Inverter module . .
damaged Seeking technical support
1. The deceleration
tlmel .1s tog short, . Increase the value of
resulting 1 excessive . .
g . . deceleration time FO00. 15
Instantaneo | regenerative energy in
us the motor.
E03 overvoltage -
2. The regenerative Confirm F15.30=1 to activate
EO5 energy-saving braking (for

inverters of 75kW and below).

3. The braking unit or
braking resistor is open-
circuited.

Check that the wiring of the
external braking unit and braking
resistor is secure.
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1.Loose input power Check tl.le. tnput p ower supp ly
X and wiring, and tighten the
supply terminals . .
input terminal screws.
£06 Ege(ifr}\]/-osltgg 2.The switch contacts on Check ) e d
: ec air  switches an
e the m.put power supply contactors
are aging.
3.Input power supply |Check if the input voltage is
voltage drops too much | below 340Vac
1. Input power supply|Check if the input power
phase loss connection is loose.

E07 Inpligg):l ase 2.Large fluctuations in Observe whethf:r the thref-:-
. phase  power input voltage is
input power.

normal.
1. Check the wiring between
Output the frequency converter and the

E08 Plhase l.Output U, VvV, w phase motor.

088 loss 2. Check if the output terminals
are loose.

Acceleration process protection

1.Acceleration and increases the acceleration time

E09 Invelrteﬁ deceleration time is too | 00+ 14 ]

overloa short The deceleration process
) protection increases the
deceleration time by F00. 15.
heck if th ke of th t
1. The brake was not Check if the brake of the empty
. . hook can be opened normally.
engaged during operation, .
. If it cannot be opened, please
resulting in overload. .
check the wiring.
1. Reduce the load appropriately.
2. If the slewing mechanism
. starts against the wind, refer to
2. The load is too heavy. the countermeasures for the
Motor difficulty of starting against the
E13 .
overload wind.
When both motors are rotating,
check whether the rated power
3. Incorrect motor F01.01 and rated current
power/current setting F01.03 of the motors are the
sum of the values of the two
motors.
4 Excessive braking Reduce the DC braking time
time/excessive braking
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intensity/repeated DC F04.22 and DC braking current
braking F04.21 (adjust in 10%
increments each time).
1. Open the electrical control
cabinet doors and let it cool
The ambient temperature | down for a while.
E10 Radiator |is too high 2. Reset the fault and close
overheating the electrical control cabinet
door to prevent rain.
Cooling fan failure Replace th? cooling fan or
seek technical support
1. Check if there are any
Parameter | 1. Parameter setting 1110g1ca1 .or unreasonable
Ell setting looi fict settings in the parameters
; ogic con
conflict & configured before the fault
occurred.
1.The motor temperature | Confirm whether the motor
sensor detects a large thermal protection threshold is
temperature.At the set
met.
threshold .
E12 Motor 2 Motor t ¢ suitable
overheating | - MOtOT {emperature 15 “Check if the sensor is
sensor disconnected wire disconnected.
3. Ambient temperature |3. Enhance motor heat
is too high dissipation
4. Overload 4. Inappropriate motor selection
1. External equipment 1. Inspect  external
E14 External i . d p equipment  and troubleshoot
faults fault terminal activated. )
any malfunctions.
1. Interference causes Press the STOP/RESET button
memory read/write errors. | to reset and try again.
1. Before continuous
communication, et F10.56 to
11, then the communication
Inverter |2 Repeated writing to |write operation will not write
E15 Memory | the internal memory by | 0 the inverter EEPROM,
failure thus avoiding damage to the
the controller caused .
inverter caused by frequent
memory damage. writing.
2. Commonly used setpoints such
as frequency should be set using
control commands 7001H-
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7019H.

3. For parameters that need to
be frequently modified, such as
frequency setting, use the 0x41
command to write to the register.
4. For that
change frequently, please add
8000H to the address of the

function code.

function codes

1.In systems with

2. Input power supply
phase loss or excessive
voltage drop.

discontinuous
communication, Confirm F10.03 = 0.0
E16 | Communica | communication timeout
tion error | has been enabled.
2. Communication Check if the communication cable
disconnection is disconnected.
1.The inverter . .
1. Check if the inverter
E17 Tempeeratur temperature sensor is ¢ A L
emperature sensor wiring is
Sensor. | disconnected or short- P g
malfunction |~ properly connected
circuited.
1. After the inverter is
stopped and then powered off,
the fault is directly reset.
2. If the power outage is
) caused by the leakage
1. Power outage during protection tripping during
operation . .
operation, disconnect the EMC
Soft start screw of the frequency
E18 relay not converter.
suction

Observe whether the three-phase
power input voltage is normal.

3. Loose input power
supply terminals

Tighten the input terminal
SCIews

4. Aging of the switch
contacts on the input
power supply.

Check air switches and
contactors
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1. Damage to the
Current . _—
1o | detection detection circuit of the
circuit driver board or control |1. Seek technical support.
malfunction
board.
1. Deceleration time set S
too short 1. Extend the deceleration time.
2. Abnormal energy
consumpFion during 2. Check the energy
E20 | Stall failure | deceleration and consumption braking situation.
stopping braking
3. Check if the motor is
3. The load is too heavy. being driven by other loads and
cannot be stopped.
1. Set F00.01=0 (V/F control),
apply the first gear speed, run
once in both the up and down
directions with the hook empty,
and check if F18.02 (PG card
feedback frequency) is equal to
1.The cable between the 10.00Hz (first gear speed).
encoder and the PG card .
. 2. According to the motor
is not properly connected .
. nameplate, verify the motor
2.The encoder line
parameters (F01.01~F01.06)
count parameter does not
E22 Encoder and encoder parameters
failure match the actual value.
(F01.24=0, F01.25=1024) on
site. After verification, perform
static self-learning.
3. Check if the wiring of the
PG card and encoder is correct.
3. PG card not installed | Check if the PG card is inserted
correctly. properly.
o Try disconnecting the PE cable
4. On-site interference from the PG card.
5. Damaged PG card Replace PG card
6. Encoder damaged Replace motor encoder
Keyboard 1.Interference causes Press the STOP/RESET button
E23 memory | memory read/write errors |to reset and try again.
failure 2. Memory failure Seeking technical support
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1. The STOP/RESET
button was pressed Press the STOP/RESET button
during parameter to reset the fault.
identification.
Check the wiring between
2.Motor not connected the frequency converter and the
Motor motor.
parameter - i
identificatio | 3.The self-learning rotary Rotary self: l.earnlng motors
E24 | must be disconnected from
motor was not T
anomaly . the load. If self-learning is
disconnected from the
load performed under load, select
oad. static self-learning (F01.34=1).
4. Motor malfunction Check the motor
1. Correctly set the encoder
line count (F01.25=1024)
2. Set F00.01=0 (V/F control),
apply the first gear speed, run
Motor 1. The encoder line count PP y. £ P
E25 | overspeed i ] once in both the up and down
protection | FO1.25is setincorrectly. |y iong with the hook empty,
and check if F18.02 (PG card
feedback frequency) is equal to
10.00Hz (first gear speed).
1. The set power-down
time has expired. The
The dealer has enabled the
E27 | cumulative ) 1. Please contact the dealer.
power-on | F16.07 cumulative
time has .
reached |power-downtime
expired function.
c ati 1. Set runtime expired.
lrllrlrll.lllllﬁllgve The dealer has enabled 1 Pl e desl
time  |the F16.08 cumulative |~ o comactthe dealer.
reached . . .
runtime expired function.
29 co%rrllﬁ_relilrrlﬁlcat 1. Internal SPI 2lu.g:i(l)lwer off and then power off
fali(l)llllr . communication error 2. Seek technical support
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1| When F20. 17=2 11:2 Increase1 the lff;edblack 2tlme:
activates the brake ) 08'081:;0 'fgs’o (;h':; - .Esd
. . t /= 1!
feedback function, a . ¢ .( 18 metho
brake feedback sienal i is the most effective, but brake
Brake raxe ee. ZC .shlfgnah ' | feedback detection is not
E30 | censor not received within the performed at this time).
) set time.
malfunction
1. Check the status of the
inverter's digital input terminals.
The correct feedback status is:
F18.22=00100 when the lifting
inverter is not running, and
2. When F20. 17=2, the F18.22=01000 when the lifting
& . |inverter is running. Other
equency converter is
ot runnin and  the statuses are abnormal; please
& check the brake feedback
brake closure feedback | . .
] ) circuit.
signal is abnormal. 2. Set F20.17=0 (This method
is the most effective, but brake
feedback  detection is not
performed at this time).
1.The control lever got
stuck when the power|l. Return the joystick to zero
was on and did not|to reset the fault.
return to zero.
2. For non-lifting equipment that
can operate immediately upon
power-up, set the start
The . .
Toystick . command confirmation setting
E31 Joy 2. The controller issues a ]
was not ) on terminal F04.27 to 0 (no
returned to | running command or .
ZEer0. . . . confirmation) and the non-
multi-speed  instruction . . .
zeroing judgment time for
when  the  frequency )
. operating lever F20.37 to 0 to
converter is powered on. . . .
disable this protection. For
lifting applications,it is
recommended to modify the
controller software to avoid the

326




TC760 Tower Crane Dedicated Frequency Converter User Manual

danger of starting immediately
upon power-up.
1.Brake wear or
malfunction causes the
Startup  |set  opening  current | Check if the brakes are worn
E32 check th :
eIror reshold to not be|and tighten them.
reached after the opening
time has elapsed.
L Check if the CAN
1. Communication L L
. . communication card wiring is
wiring malfunction
correct.
CANopen 2. The CAN 1. Communication uses twisted-
E33 communicat | communication card went | pair cables.
ion offline after  being |2- Try to keep communication
timeout |, : lines and power lines separate;
interfered with. p p >
3. CAN
communication card Seeking technical support
damaged
1. Communication cable
. 1S{Oﬁl’let between PLC and 1. Check if the communication
tiglsesglglf communication card cable is disconnected.
Cable breakage or poor
contact
1. Ensure that the encoder self-
1. Incorrect encoder
. . learns on the motor shaft under
line count setting ..
no-load conditions.
) 2. According to the motor
E81 Enl(i:l(;éler 2. Whjcn thlef lenCOQer llnhe nameplate, verify the motor
count error | CoUnt1s selt-learning, the | o eters (FO1.01-F01.06)
motor shaft is under
load and encoder parameters (F01.24-
oad. F01.25) on site. After
3.Incorrect motor rated Ficati f d
frequency setting veri 1cat19n, perform encoder
self-learning.
1. The brake is severely
Brake worn.During power-on
Eg6 | Power-on ;f]i;lllll gté)rwllign(gg%%r?t) is 1. Immediately check if the
fault applied ?he error bulse brakes are worn.
detection exceeds the set value,
triggering an E86 fault.
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Tower 1y The lifting hook
crane |1 "¢ HANG ROOK SWILS 1y "ok if the lifting hook is
E87 | Hoisting |to lift the suspended hanging on any
start-up | poo oo obiect heavy objects.
failure Y object.
1. First, move downwards to
. 1. Wear on the hoist safely place the heavy object on
Lifting zero the eround
servo action | motor brake causes hook g : .
Cc27 warning 5 2. Next, check if the brakes
slippage. are worn and tighten them if
necessary.
1. Brake wear: During
28 power-on . Immediately check if th
Brake testing, when the second bfal?e ?Zréa\fo?nc eck ifthe
power-on | stage of ’
detection | pioh torque (F20.26) is
Warling | applied,the error pulse
exceeds the set value,
triggering warning C28

9.2 Fault Analysis

After the frequency converter is powered on, if the motor fails to operate as expected
due to incorrect function settings or wiring errors in the external control terminals, refer to
the analysis in this section to implement corresponding countermeasures. If a fault code is

displayed, refer to the troubleshooting steps in section 9. 1.

9.2.1 Function code parameters cannot be set
»  Pressing the UP and DOWN keys does not change the parameter display.

When the frequency converter is running, some code parameters cannot be modified
and must be stopped before they can be modified.

Setting F12.02 parameter lock to 1 or 2 will also restrict parameter changes; please set

F12.02 to 0. The same issue will occur if a user password is set.

9.2.2 abnormal motor rotation
»  Pressing the RUN key on the keyboard will not cause the motor to rotate.

®  Start-up and shutdown are controlled by terminals: Check the setting of
command source F00.02.

®  (Closing the free stop terminals FRS and COM: This disconnects the free stop
terminals FRS and COM.
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®  The run command is switched to be enabled by the terminal. At this time, the
run command can only be controlled by the terminal: modify it to disable it.

®  The status combination of the running command channel was changed from
terminal control to keyboard control.

®  Setting the reference input frequency to O increases the reference input
frequency.
Abnormal input power supply or control circuit malfunction.
»  When the control terminals RUN and F/R are both ON, the motor will not rotate.
®  External terminal start/stop function setting is invalid: Check the setting of
function setting code F00.02.
Free stop terminal FRS=ON: Makes the free stop terminal FRS=OFF.

Control switch malfunction: Check the control switch.
®  Setting the reference input frequency to O increases the reference input
frequency.

»  The motor can only rotate in one direction.

Reverse Reversal Prohibition Effective: When the reverse reversal prohibition
code parameter F00.21 is set to 1, the frequency converter is not allowed to reverse.

»  The motors rotate in opposite directions

The output phase sequence of the frequency converter is inconsistent with the input
of the motor: In the power-off state, the rotation direction of the motor can be changed

by arbitrarily swapping any two motor connection wires.

9.2.3 The motor acceleration time is too long

»  The current limiting level parameter is set too low.

When the overcurrent limiting setting is effective, if the inverter's output
current reaches its set current limit level, the output frequency will remain
unchanged during acceleration until the output current is less than the limit level value,
at which point the output frequency can continue to rise. In this case, the motor's
acceleration time will be longer than the set time. Check ifthe inverter's current limit level
is set too low.

»  The set acceleration time is too long: Please check the acceleration time code

parameter.
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9.2.4 The motor deceleration time is too long
»  When energy-saving braking is effective

®  [fthe braking resistor value is too large, the braking power will be too small:
Please refer to this manual to select the braking resistor with the

minimum allowable resistance value.

®  The brake utilization rate setting (F15.32) is too small, which prolongs the
deceleration time: increase the brake utilization rate value.

®  The deceleration time setting is too long: Please check the deceleration time

code parameter.
»  When stall protection is effective

®  When the overvoltage stall protection trips, the output frequency remains
unchanged when the DC bus voltage exceeds the overvoltage stall
voltage (F07.07). When the DC bus voltage is lower than F07.07, the output
frequency continues to decrease, thus extending the deceleration time. If the
braking time requirement is relatively short, please use a braking unit and

braking resistor.

®  The set deceleration time is too long. Please check the deceleration time code
parameter.

9.2.5 Electromagnetic interference and radio frequency interference
»  When the frequency converter is running, it will generate electromagnetic interference
and radio frequency interference to the control equipment because it operates
in a high-frequency switching state. The following measures can be taken:
®  Reduce the carrier frequency of the frequency converter (F00.23).
®  The main circuit wiring and control circuit wiring are routed separately and
independently. The control circuit uses shielded wire and is connected
according to the wiring method shown in Chapter 3.
®  Anoise filter is installed on the input side ofthe frequency converter.
A noise filter is installed on the output side ofthe frequency converter.
®  The cable is encased in a metal conduit. The frequency converter is installed

inside a metal chassis.

®  The frequency converter and motor must be reliably grounded.
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9.2.6 Residual current circuit breaker tripped

>

9.2.7

9.2.8

>

When the frequency converter is running, the residual current circuit breaker trips.

®  Since the output of the frequency converter is a high-frequency PWM signal, it
will generate high-frequency leakage current. Please select a
frequency converter-specific leakage circuit breaker with a current sensitivity
of 30mA or higher. Ifusing a regular leakage circuit breaker, please select one
with a current sensitivity of 200mA or higher and an operating time of0. 1

seconds or higher.

Reduce the carrier frequency of the frequency converter (F00.23)

®  Under the guidance of service personnel, disconnect the jumper wire of the Y
capacitor on the driver board or EMC board.

Mechanical vibration

The natural frequency of the mechanical system resonates with the carrier

frequency ofthe frequency converter.

The motor is fine, but the machine produces a sharp, resonant sound
because the mechanical system's natural frequency resonates with the inverter's
carrier frequency. Please adjust the carrier frequency (F00.23) to avoid the resonant
frequency.

The natural frequency of the mechanical system resonates with the output

frequency ofthe frequency converter.

The natural frequency of the mechanical system resonates with the output
frequency of the frequency converter, generating mechanical noise. Please use the
oscillation suppression function (F05.13), or install anti-vibration rubber and other
anti-vibration measures on the motor base plate.

PID control oscillation

The PID controller's adjustment parameters P, Ti, and Td are mismatched.
Please reset the PID parameters.

The motor continues to rotate even after the frequency converter stops
outputting.
Insufficient DC braking during parking
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®  The DC braking torque for parking is too low. Please increase the DC braking
current setting (F04.21).

® The DC braking time for parking is too short. Please increase the DC braking
time setting (F04.22). Generally, prioritize increasing the DC braking current
for parking.
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9.2.9 The output frequency is not output at the given frequency.

>

Given a frequency exceeding the upper limit

When the given frequency exceeds the upper limit frequency setting, the
output frequency will be set to the upper limit frequency. Reset the given frequency
to within the upper limit frequency range; or check ifF00.16, F00.17, and F00. 18 are
appropriate.

The light-load high-speed or heavy-load low-speed function has been enabled and the
corresponding conditions have been met. Please refer to the function description for

group F21.
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Part 10 Maintenance and upkeep

10.1 Routine maintenance and upkeep of frequency converters

Due to changes in the operating environment of the frequency converter, such as the
effects of temperature, humidity, smoke, and dust, as well as the aging of internal
components, various malfunctions may occur. Therefore, daily inspections and regular
maintenance must be performed on the frequency converter during storage and use.

® Before using the frequency converter after transportation, check whether

the components are intact and whether the screws are tightened.

®  During normal use, the frequency converter should be cleaned of dust regularly
and the screws should be checked for looseness.

®  [fthe frequency converter is not used for a long period of time, it is
recommended to power it on once every six months for half an hour during the

storage period to prevent electronic components from failing.

® Inverters should be avoided in humid environments or environments with
heavy metal dust. If use in such environments is unavoidable, they must be
placed in an electrical cabinet with protective measures or in a field protection

room.

When the frequency converter is running normally, please confirm the following:
Check ifthe motor makes any abnormal noises or vibrations.
Check ifthe frequency converter and motor are overheating abnormally.
Is the ambient temperature too high?

Is the output current value normal?

Is the inverter's cooling fan operating normally?

Depending on usage, customers should conduct regular inspections of the
frequency converter to eliminate faults and safety hazards. During inspection, the
power must be disconnected, and the inspection can only proceed after the keypad

LEDs have turned off. The inspection items are shown in Table 10-1.
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Table 10-1 Items for Regular Inspections

Inspection items Inspection content Abnormal Countermeasures

Main circuit
terminal and control
circuit terminal
SCrews

Are the screws loose? Tighten with a screwdriver

heat sink
PCB Printed Circuit Are there any dust or foreign|Blow it away with dry compressed

o . ) )
Board objects? air at a pressure of 4-6 kg/cm?.

Are there any abnormal sounds or
vibrations? Has the cumulative

Cooling fan operating time reached 20,000

Replace the cooling fan

hours?
Power components Is there dust accumulation? Blow it away with dry compzr essed
air at a pressure of 4-6 kg/cm?.
Electrolytic Does it change color, have an . .
capacitors odor, or bubble? Replace electrolytic capacitor

To ensure the long-term normal operation of the frequency converter, regular
maintenance and replacement of its internal components are necessary, taking into account
their lifespan. The lifespan of frequency converter components varies depending on their
operating environment and conditions. The replacement intervals for frequency converters
shown in Table 10-2 are for user reference only.

Table 10-2 Inverter Component Replacement Time

Component Name Standard replacement years
Cooling fan 2-3 years
Electrolytic capacitors 4-5 years

The replacement time for inverter components listed in the table above is subject to the
following conditions:

Ambient temperature: 40°C.

Load factor: below 80%.

Operating time: Less than 12 hours per day.
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10.2 Warranty information for frequency converters

Our company will provide warranty service for the frequency converter under the
following conditions:

The warranty covers only the inverter itself; if the inverter malfunctions or is damaged
within twelve months under normal use, the company will provide warranty service; after

twelve months, reasonable repair fees will be charged.

Within one year, a certain repair fee shall also be charged if the following situations
occur:
®  Failure to operate the inverter correctly according to the instructions in this manual
may result in damage to the inverter.
Inverter damage caused by floods, fires, abnormal voltage, etc.
Inverter damage caused by wiring errors, etc.

Damage to the frequency converter caused by unauthorized modifications, etc.

Service fees will be calculated based on actual costs.

Ifthere is a separate agreement, the agreement shall take precedence.
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Part 11 Optional accessories

11.1 Braking Resistor

During inverter operation, rapid motor deceleration or a motor carrying a potential
energy load can cause the inverter's internal capacitors to charge, resulting in a voltage
surge across the power module and potentially damaging the inverter. The inverter will
mitigate this by using an external braking resistor to release energy promptly, depending on
the load conditions. This external braking resistor is an energy-dissipating braking method,
meaning all energy is dissipated within the resistor. Therefore, the power rating and

resistance value of the braking resistor must be carefully selected.

Selection of braking resistor value

During braking, almost all of the motor's regenerative energy is consumed by the
braking resistor. The braking power can be estimated using the following formula:
Pb=P *Td *n
In the formula, Pb represents braking power.

P—Motor power

Td—The ratio of braking torque to the rated torque of the motor; for hoisting
applications, Td = 100%.

n—The efficiency of mechanical energy conversion during feedback, typically n = 0.7

According to the formula:

U2/R=Pb determines the value of the braking resistor.

In the formula, U is the braking voltage for stable braking of the system (which varies
depending on the system; for a 380VAC system, it is generally taken as 700V, and for a
660VAC system, it is generally taken as 1140V).

Pb—Braking power

Braking resistor power selection

In theory, the power of the braking resistor is the same as the braking power, but in actual

use, it needs to be derated by 70%.
According to the formula: 0.7 * Pr=Pb * D
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In the formula, Pr represents the resistance power.

D — Braking frequency (the proportion of the energy regeneration process in the entire
working process)

The braking frequency D for common load types is as follows:

Elevator D=10-15%

Oilfield pumping unit D=10-20%

Unwinding and winding hoisting machinery D=50-60%

The load D for accidental braking is 5%.

Other D=10%

The resistance value of the braking resistor affects the braking torque; the smaller the
resistance, the greater the braking torque. Due to the limitation of the maximum current of
the braking unit, the minimum allowable braking resistor values for each inverter

model are shown in Table 11-1.

Table 11-1 Selection of Braking Units with Input AC 380V ~ 415V

Minimum Minimum
power of power of
Inverter braking braking Minimum permissible
VZ f Braking unit | resistor for | resistor for | braking resistor value
models lifting translational (Oh)
applications [applications  (
(kW) kW)
TC760-0R7-3B | Byilt-in brake| ~ >0.35 >0.14 180
TC760-1R5-3B | Byjlt-in brake|  >0.75 >0.4 180
TC760-2R2-3B | Byjlt-in brake >1.1 =0.55 130
TC760-4R0-3B | Byjlt-in brake >2.0 >1.0 90
TC760-5R5-3B | Byjlt-in brake =7 >14 60
TC760-7R5-3B | Byilt-in brake >3.7 >19 60
TC760-011-3B | Buyilt-in brake >5.5 >28 30
TC760-015-3B | Byilt-in brake >7.5 =38 20
TC760-018-3B | Byilt-in brake >9 >4.5 20
TC760-022-3B | Byilt-in brake >11 >55 15
TC760-030-3B | Byilt-in brake >15 >75 15
TC760-037-3B | Built-in brake >18 >9 10
TC760-045-3B | Byilt-in brake >22 >11 10
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TC760-055-3B

Built-in brake >27 >14 7.5
TC760-075-3B | Byilt-in brake >37 >19 6
TC760-090-3 BR100-160 >45 >22 5
TC760-110-3 | BR100-160 >55 =27 5
TC760-132-3 | BR100-200 >66 >33 4
TC760-160-3 BR100-315 >80 >40 3
TC760-200-3 | BR100-400 >100 >50 25
TC760-220-3 | BR100-400 >110 >55 25
TC760-250-3 | BR100-400 >125 >62 25
TC760-280-3 | BR100-315*2| >70*2 >35%*2 3%2
TC760-315-3 | BR100-315*2| >80 *2 >40 * 2 3%2
TC760-355-3 | BR100-315*2 >90 * 4 >45* 5 3*2
TC760-400-3 | BR100-400*2 | >100 *2 >50 * 2 25%2

Note: The conductors listed in the table above refer to the leads of a single resistor. When
resistors are connected in parallel, the busbar after parallel connection should be enlarged
accordingly. For single-phase resistors, use cables with a withstand voltage of AC300V
or higher; for three-phase resistors, use cables with a withstand voltage of AC450V or

higher and a temperature resistance of 105°C .

11.2 Braking Unit

The TC760 series frequency converters can be equipped with our BR100 series
braking units, with a power range of TC760-90KW~400kW. Our braking unit models and

specifications are as follows:

Minimum Peak
Applicati A braki
Model Specifications L resistance Ve current
scenarios current [av(A)
(Oh) Imax (A)
Energy-efficient
BR100-045 . 10 45 75
braking
Energy-efficient
BR100-160 . 6 75 150
braking
BR100-200 Energy-efficient 5 100 200
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braking

BR100-315

braking

Energy-efficient 3

120 300

BR100-400

braking

Energy-efficient

200 400

BR100-500

braking

Energy-efficient

250 450

When using the minimum resistance,

continuously at a braking frequency D=33%.

When

protection failure will occur.

11.3 Selection of connecting wires

All braking units and braking resistors operate at high voltage >400VDC and are in a
non-continuous operating state. Please select appropriate wires.

D>33%, intermittent operation is required;

the BR100 braking unit can operate

otherwise, over-temperature

Specifications | Average braking current|Peak braking current|Cross-sectional area of]
and Models Tav(A) Imax (A) copper core cable (mm2)
BR100-045 45 75 10
BR100-160 75 150 16
BR100-200 100 200 25
BR100-315 120 300 25
BR100-400 200 400 35
BR100-500 250 450 35

Flexible

cables offer greater flexibility. Because cables may come into contact with

high-temperature equipment, it is recommended to use copper-core, heat-resistant flexible

cables or flame-retardant cables. The distance between the braking unit and the frequency

converter/braking resistor should be as close as possible, ideally not exceeding 2 meters.

Otherwise, the DC-side cable connections should be twisted together and fitted with ferrite

cores to reduce radiation and inductance.
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11.4 Option Card

I/O expansion card

Specifications

and Models illustrate Terminal function

3-channel multi-function digital signal input: X8~
X10

Two relay outputs: R3's function is set by function
code F03.32, and R4's function is set by function code
F03.33.

EM760-I0-A1 |I/O expansion card . .
2-channel analog signal input:

One 4 port, supporting -10V to +10V or 0 to +10V

voltage input.

One multi-function sensor input, supporting
PT100/PT1000/PTC/KTY 84

Communication card expansion card

Specifications |illustrate Communication rate
and Models
CANopen communication
EM760-CM-C1 card 125kbps ~ 250kbps~ 500kbps. 1Mbps

PROFINET communication card (EM760-CM-PN1)

After connecting the frequency converter to the Profinet communication card, the
converter's communication parameters must be configured. Only after configuring the
communication parameters can the Profinet master station control the start and stop of the

frequency converter.

Parameter
parameter Parameter name value meaning
Operation commands are
Command source
F00.02 . 2 controlled by the
selection o

communication card.

F00.04 Main frequency 7 Frequency is given
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source selection directly for communication.
Communication
F00.36 control  start/stop Profinet control
channel selection
F00.37 C%ggg&u;lellc:gﬁ; Profinet channel given
Process data
address settin, 0: Keyboard Configuration
F10.51 g 1: Main site configuration
method
F10.65 PN card IP address 0 0: Main site configuration
' setting method 1: Keyboard Configuration

Note: The PROFINET communication card can only be inserted into card slot 2.
For detailed usage instructions, please refer to the "EM760-CM-PN1-Profinet Card
User Manual".
Encoder expansion card (PG card)
The TC760 frequency converter is equipped with a variety of universal PG

cards. Users should select the appropriate PG card according to the encoder output
format, as shown in the table below:

Specifications . d d
and Models name upported encoder types
EM760-PG-0D Open collector/differential Open collector, push-pull  complementary,
PG card voltage output, differential output encoder

Open collector/differential |Open collector, push-pull complementary,
EM760-PG-0D2| PG card with frequency

divider output voltage output, differential output encoder

Rotary Transformer PG
Card

EM760-PG-R1 Rotary transformer output type encoder

Differential PG card with

TC760-PG-DI phase sequence detection

Differential output encoder
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Part 12 TC760 frequency converter MODBUS
communication protocol

12.1 Scope of application
1. Applicable series: TC760 series

2. Applicable Networks: Supports MODBUS-RTU protocol format and has RS-485
bus for "single master multiple slave" communication network.

A At A At o A At
SEVI6E30 1# SEVI630 228 ‘ SEVI630 N#

12.2 Interface method

RS-485 asynchronous half-duplex communication mode, least significant bit first sent;

RS-485 network address: 1 to 247 can be set, 0 is the broadcast address;

RS-485 terminal default data format: 1-8-N-1[] (1-8-E-1, 1-8-O-1, 1-8-N-2, 1-8-E-2
and 1-8-O-2 are optional).

RS-485 terminal default baud rate: 9600bps (4800bps, 19200bps, 38400bps, 57600bps
and 115200bps optional);

It is recommended to use twisted-pair shielded cable as the communication cable to

reduce the impact of external interference on communication.

[2]: 1-8-N-1, indicating 1 start bit - 8 characters per byte - no parity - 1 stop bit. E,
even parity. O, odd parity.

12.3 Protocol Format

12.3.1 Message Format
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As shown, a standard MODBUS message includes a start marker, an RTU (Remote
Terminal Unit) message, and an end marker.

PDU Message

—
|l«@—— TDU —P
TFuntion
Start Adress Data CRC check End
code
>3.5 characters 8 bit 8 bit X*8 bit 2*8 bit >3.5 characters
Adress of Number of Data of

registers registers registers
; . 2*Number of

7%k #

28t 278 it registers*8 bit

Figure 12-1 Schematic diagram of RTU mode message frame
The RTU message includes an address code, a PDU (Protocol Data Unit), and a CRC
checksum. The PDU includes a function code and a data portion (mainly including register
address, number of registers, and register contents; the detailed definitions of each function
code differ, see section 12.3.3 for details).

[3]: CRC checksum: low byte first, high byte last.

12.3.2 Address code

Address range use
1~247 slave machine
0 broadcast

12.3.3 Function code
The MODBUS function codes are categorized as shown.
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Public
function code

User-defined
100 (Ox64 function codes

Public
function code

72 (0x48) User-defined
65 (0x4]) j—dunctioncodes _

Public
function code

Figure 12-2 Classification of MODBUS function codes

As shown, the TC760 series products mainly involve common function codes, such as
0x03 (read multiple registers or status word), 0x06 (write a single register or command),
0x10 (write multiple registers or command), and 0x08 (diagnostic function code).

In addition, to perform certain specific functions, such as writing to registers (RAM)
but not storing in EEPROM, user-defined function codes 0x41 (write a single register or
command, without saving) and 0x42 (write multiple registers or command, without saving)
are defined in the user-defined function codes.

When valid but abnormal data is received from the device, relevant exception
information will be returned (see 12.3.7 for details). To distinguish it from normal
communication data, an exception function code is defined. Corresponding to the normal
request function code, the exception function code = request function code + 0x80.

Table 12—1 TC760 Series Product Function Codes

Function | Exception Function
code | function codes

03 83 Read multiple registers or status word function codes

41 C1 Write to a single register or cqmmand function code, without
saving.

4 C2 Write to multiple registers or command function codes without
saving.

08 88 Diagnostic function codes

06 86 Write a single register or command function code

10 90 Write multiple registers or command function codes

The following sections provide detailed explanations ofthe different PDU components
due to their varying functions.
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12.3.3.1 0x03 Read multiple registers or status word function codes

In a remote device, this function code is used to read the contents of a contiguous
block of holding registers. The request PDU specifies the starting register address and the
number ofregisters.

The register data in the response message is divided into two bytes for each register.
For each register, the first byte includes the high-order bits and the second byte includes the

low-order bits.

®  Request PDU

Function code 1 byte 0x03
Starting address 2 bytes 0x0000~0xFFFF
Number ofregisters |2 bytes 1~16

®  Response PDU

Function code 1 byte 0x03
byte count 1 byte 2XN*
Register value N*x2 bytes
N* = Number ofregisters
®  Error PDU
Error codes 1 byte 0x83
Exception codes 1 byte 01 or 02 or 03 or 04

The following is an example of a request to read registers F19.00 to F19.05 (related to
the most recent fault):

Function code 03 Function code 03 Function 83
StartingH iaddress 13 byte count e
Startine addr Regist we Hi Exception | 03 (Example,
ing address egister value Hi
Lo 00 (F19.00) 00 codes same below)
Number of 00 Register value Lo 1
registers Hi (F19.00)
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Number of 06 Register value Hi 00
registers Lo (F19.01)
Register value Lo 00
(F19.01)
Register value Hi 00
(F19.02)
Register value Lo 00
(F19.02)
Register value Hi 01
(F19.03)
Register value Lo
2
(F19.03) ¢
Register value Hi 00
(F19.04)
Register value Lo 00
(F19.04)
Register value Hi 00
(F19.05)
Register value Lo 00
(F19.05)

The returned data shows that the inverter previously experienced a fault code 17
(0011H): temperature sensor malfunction. At that time, the output frequency was 0.00Hz,
the output current was 0.00A, the bus voltage was 300V (012CH), the
acceleration/deceleration status was standby, and the working time was 0 hours.

% : Currently, the MODBUS protocol 0x03 function code supports reading multiple
function codes across groups. However, it is recommended that customers do not read
across groups unless there are special requirements, so that customers' software programs

do not need to be upgraded after our product upgrades.

12.3.3.2 0x41 Write a single register or command function code (without

saving).

In a remote device, use the function code to write a single non-holding register.

The request PDU specifies the address to be written to the register.
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A normal response is an answer to the request, and is returned after the

register contents are written.

®  Request PDU

Function code 1 byte 0x41
Register address 2 bytes 0x0000~0xFFFF
Register value 2 bytes 0x0000~0xFFFF

®  Response PDU

Function code 1 byte 0x41
Register address 2 bytes 0x0000~0xFFFF
Register value 2 bytes 0x0000~0xFFFF
®  Error PDU
Error codes 1 byte 0xC1
Exception codes 1 byte 01 or 02 or 03 or 04

Here is an example of a request to change the main frequency source A (7001H) to
"-50.00%":

domain name (0x) Domain (0X) |Domain name (0x)
name (normal) (abnormal)
Function 41 Function 41 Function Cl
Register address Hi 70 |Register address 70
Hi Exception 03
Register address Lo 01  |Register address| 01 codes
Lo
Register value Hi EC Register value Hi| EC
Register value Lo 78 Register value Lo 78

% : This function code cannot be used to operate on the “o” attribute parameter (which
cannot be modified at runtime). It can only be used to modify the “e” attribute parameter

(which can be modified at runtime). Otherwise, error code 1 will be returned.

12.3.3.3 0x42 Writes multiple registers or command function codes (without

saving).
In a remote device, use the function code to write consecutive non-holding register

blocks (1 to 16 registers).
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The requested data field specifies the value to be written. Each register divides the data
into two bytes.
A normal response returns the function code, starting address, and the number of

registers written.
®  Request PDU

Function code 1 byte 0x42
Starting address 2 bytes 0x0000~0xFFFF
Number of registers |2 bytes 1~16
byte count 1 byte 2xXN*

Register value N*x2 bytes

N* = Number ofregisters

®  Response PDU

Function code 1 byte 0x42
Starting address 2 bytes 0x0000~0xFFFF

Number of
e o 2 bytes 1~16
registers

®  Error PDU
Error codes 1 byte 0xC2
Exception codes 1 byte 01 or 02 or 03 or 04

Here is an example of a request to set acceleration time 1 (F00.14) to 5.00 and
deceleration time 1 (F00.15) to 6.00:

< Domain  name Domain name
domain name (0x) (normal) (0x) (abnormal) (0x)
Function 42 Function 42 Function C2
Starting address Hi 00 fains .address 00 .
Hi Exception
codes 03
Starting address Lo OE Stanmfioaddress OE
f
Number ofregisters Hi 00 Nu@ber ° . 00
registers Hi
Number ofregisters Lo Number of
02 . 02
registers Lo
byte count 04
Register value Hi 01

349



TC760 Tower Crane Dedicated Frequency Converter User Manual

(F00.14)
Register Value Lo
(F00.14)
Register Value Hi
(F00.15)

Register Value Lo
(F00.15)

F4

02

58

% : This function code cannot be used to operate on the “o” attribute parameter (which
cannot be modified at runtime). It can only be used to modify the “e®” attribute parameter

(which can be modified at runtime). Otherwise, error code 1 will be returned.

12.3.3.4 0x08 Diagnostic function code

Modbus function code 08 provides a series oftests to check the communication system
between client (master) devices and server (slave) devices, or various internal error states

within the server.

This function uses a 2-byte sub-function code field in the query to define the type of
test to be performed. The server responds normally.

Copy function codes and sub-function codes. Some diagnostics may cause remote
devices to return corresponding data through the data fields of a normal response.

Typically, sending diagnostic functions to a remote device does not affect the
operation of user programs on that device. Diagnostics cannot access user logic, such as
discrete values and registers. Some functions can arbitrarily reset error counters on the
remote device.

The diagnostic function we use is primarily line diagnostics (0000), used to test
whether the master and slave devices can communicate normally. A normal response to a
returned query data request is to send back the same data. It also copies function codes and
sub-function codes.

®  Request PDU

Function code 1 byte 0x08
Sub-function code |2 bytes 0x0000~0xFFFF
data 2 bytes 0x0000~0xFFFF
®  Response PDU
Function code 1 byte 0x08
Sub-function code 2 bytes 0x0000~0xFFFF
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| data | 2bytes |  0x0000~O0xFFFF |
®  |Error PDU
Error codes 1 byte 0x88
Exception codes 1 byte 01 or 03 or 04
®  Sub-function code
D i D i
Sub-function —— ata domain ata domain
(request) (response)
0000 Return query any Copy request
data data

0000: Returns the data passed in the requested data field in the response. The entire
message should be identical to the request message.
The following table shows an example of requesting a remote device to return query

data. It uses sub-function code 0000. The returned data is sent using a two-byte data field
(0xA537).

g Domain name Domain name
domain name (0x) (normal) (0x) (abnormal) (0x)
Function 08 Function 08 Function 88
Sub-function code Hi 00 Sub-ﬂ,lnct.i on 00 )
code Hi Exception 03
o i d
Sub-function code Lo 00 Sub-function 00 coaes
code Lo
Data Hi A5 Data Hi A5
Data Lo 37 Data Lo 37

12.3.3.5 0x06 Write a single register or command function code
In a remote device, use the function code to write a single holding register.
The request PDU specifies the address to be written to the register.
A normal response is an answer to the request, and is returned after the register
contents are written.
®  Request PDU

Function code 1 byte 0x06
Register address 2 bytes 0x0000~0xFFFF
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‘ Register value ‘ 2 bytes ‘ 0x0000~0xFFFF ‘
®  Response PDU
Function code 1 byte 0x06
Register address 2 bytes 0x0000~0xFFFF
Register value 2 bytes 0x0000~0xFFFF
®  Error PDU
Error codes 1 byte 0x86
Exception codes 1 byte 01 or 02 or 03 or 04

The following is an example of'a request to change the drive control mode (F00.01) of
motor 1to "2: FVC":

Function 06 Function 06 Function 86
Register address Hi 00 et . gals 00 .
Hi Exception 03
i d
Register address Lo 01 Weomiier  rdliice 01 coces

Lo
Register value Hi 00 Register value Hi 00

Register value Lo 02 |Register value Lo 02

% Frequently modified inverter function codes should not be completed using 0x06, as
this may damage the inverter.

The 0x41 "Modify Only, Do Not Save" user-defined function code corresponds to the
0x06 standard common function code. Its function code definition is the same as the
corresponding standard function code (the request, response, and error PDUs are all the
same). The difference is that when the slave responds to this user-defined function code, it
only modifies the corresponding value in RAM and does not save it to EEPROM (holding
register).

For F00.07 type inverters that frequently require function code modification, it is
recommended to use function code 0x41 (modifying the main frequency source A can also
be done directly by operating 7001H, see sections 12.3.3.2 and 12.3.4 for details) to avoid
damaging the inverter. Specific operations are as follows.
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domain name (0x) Domau(ln ormal) flame (0x)
Function 41 Function 41
Register address Hi 00 Register address Hi 00
Register address Lo 07 Register address Lo 07
Register value Hi 13 Register value Hi 13
Register value Lo 88 Register value Lo 88

The above data indicates that changing the given frequency (F00.07) to 50.00Hz takes
effect immediately but is not stored in the EEPROM. That is, after the change, the inverter

operates at 50.00Hz, but after power-on, it operates at the previous frequency.

12.3.3.6 0x10 Write multiple registers or command function codes

In a remote device, use the function code to write consecutive blocks of registers (1 to
16 registers).
The requested data field specifies the value to be written. Each register divides the data
into two bytes.
A normal response returns the function code, starting address, and the number of
registers written.
®  Request PDU

Function code 1 byte 0x10
Starting address 2 bytes 0x0000~0xFFFF
Number ofregisters |2 bytes 1~16
byte count 1 byte 2XN*
Register value N*x2 bytes
®  N* = Number ofregisters
Response PDU
Function code 1 byte 0x10
Starting address 2 bytes 0x0000~0xFFFF
Number of | 2 bytes 1~16
registers
® Error PDU
Error codes 1 byte 0x90
Exception codes 1 byte 01 or 02 or 03 or 04
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The following is an example of a request to write 00 01 and 00 03 to two registers
starting at F03.00 (i.e., to set the functions ofthe Y1 and Y2 output terminals):
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. Domain  name Domain name
domain name (0x) (normal) (0x) (abnormal) (0x)
Function 10 Function 10 Function 90
Starting address Hi 03 [CIEESSRAHGIESY ), ,
Hi Exception 03
i d
Starting address Lo 00 Startmioaddress 00 codes
Number ofregisters Hi 00 Iri;?slaerrs I?If 00
Number ofregisters Lo 02 rlggmmtggsr f{) 02
byte count 04
Register value Hi 00
(F03.00)
Register value Lo 01
(F03.00)
Register value Hi 00
(F03.01)
Register value Lo 03
(F03.01)

% Frequently modified inverter function codes should not be completed using 0x10 to

avoid damaging the inverter. See section 12.3.3.5 for details.

12.3.4 Register address distribution
Table 12-2 Detailed Explanation of MODBUS Protocol Register Address Definitions

Address space illustrate
For function code FXX.YY, the high-order bits ofthe address are
Function code hexadecimal representations of XX, and the low-order bits are

0000H~6F63H  |hexadecimal representations of YY. For example, F12.03 has an
address of 0CO3H (12D=0CH, 03D=03H).

0000H Invalid instruction
Control 0001H Forward rotation
cozwnarelds 7000H 0002H Reverse operation
Iy
only) |control word 0003H JOG forward
0004H JOG Reversal
7000H 0005H Slow down and stop
—_ 0006H Quick stop
71FFH 0007H Free parking
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0008H Fault Reset
0009H +/- Input Toggle
000BH JOG Parking
Other ~00FFH  |reserve
Main channel
frequency A -100.00%~100.00% (100% = maximum
7001H L
communication |frequency)
percentage given
Auxiliary channel )
7002H frequer.lcy B -100.00%~100.00% (100% = maximum
communication frequency)
percentage given
Torque -200.00%~200.00% (100% = digital torque
7003H . . )
communication given|setpoint)
70041 | rOOSSSPIDEVEN | 4456 0000 100.00%
communication given
Process PID
7005H feedback -100.00%~100.00%
communication given
7006H VE separatiqn mode 0.00%~100.00% (given numerical baseline)
voltage given
7007H~
7009H reserve
Upper limit
700AH frequency 0.00%~200.00% (given numerical baseline)
communication given
Torque control upper
700BH limit frequency ~ |0.00%~~200.00% (given numerical baseline)
communication given
Inertia compensation 0/ o . . .
700CH linear velocity input 0.00%~100.00% (given numerical baseline)
700DH~
700EH reserve
Master-slave -100.00%~100.00% (maximum value
700FH | communication given|baseline)
7010H~
7013H reserve
7014H External faults I_External device (including option card) fault
mnput
Main channel
7015H frequency A |0.00 ~ Maximum frequency
communication given
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Auxiliary channel

7016H frequency B |0.00 ~ Maximum frequency
communication given
Upper limit
7017H frequency  |0.00 ~ Maximum frequency
communication given
Torque control upper
7018H limit frequency ~ |0.00 ~ Maximum frequency
communication given
Torque upper limit
7019H | communication given| 0-0~250.0% (You can send itas 100.0% or
for speed control | directly)
701 AH~
71FFH reserve
00H Parameter settings
01H Slave operation
02H JOG running
Bit7~0 gig gtelf-ltiaminghqperation
7200H Running status op the n.lac 1ne
S d 05:00 JOG Parking
tatusl wor 06H Fault status
07H Factory self-inspection
08H~O0FFH reserve
. 00H Inverter is operating normally
Bit15~8 I faul (]
Fault Information xxH nverter fault status, "xx
represents the fault code.
Bit0 1 -Given valid
Given direction 0 +Given valid
Bitl 1 Frequency output inversion
Direction of 0 Frequency output forward
movement rotation
Work 00 Speed control method
status 7201H Bit3~2 01 Torque control method
7200H ~ Operating mode 10 reserve
73FFH Statuszword 11 reserve
Bit4 1 Pararr_leter protection 18
P ; recti effective
arameter profection 0 Parameter protection invalid
Bit6~5 reserve
00 Keyboard control
Bit8~7 01 Terminal control
Given method 10 Communication control
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11 reserve
Bit9 reserve
Bit15~10 reserve
Bit0 Output frequency
7202H Bitl Input frequency
Monitoring Bit2 Synchronization frequency
frequency Bit3 PG feedback frequency
+/- status Bit4 Estimating feedback frequency
word 1 (1: Bit5 Estimating slip frequency
5 0:4) Bit6 Load speed
Bitl15~7 reserve
7203H | Output frequency
7204H | Output voltage
7205H | Output power
7206H |Operating speed
7207H  |bus voltage
7208H | Output torque
15 14 13 12] 11 10| 9 8
S * * * | X11| X10| X9
7209H Digital input 1 7 6 5 1 3 B 1 0
X8| X7 | X6 | X5| X4 | X3 | X2 | Xl
15 14| 13 ] 12 ] 11 10| 9 8
oo VX8| VX7| VX6| VX5 VX4 | VX3| VX2| VX1
720AH Switch input 2 - 6 5 4 3 B 1
* * * * | Al4| AI3 | AI2 | AllL
5] 14 13 12| 11 0] 9 8
. * * * * * * *k
720BH | Switch output 1 7 6 5 4 3 2 1 0
* * *1Y3] Y2 Y1 | R2| RI
15 14 13 12] 11 10| 9 8
. VY8 VY7|VY6| VY5 VY4| VY3| VY2| VY1
720CH | Switch output 2 7 6 5 4 3 > 1 0
* * * * * * * *
720DH | First two faults
720EH | The first three failures
720FH  |Recent failure
7210H |Recent fault output frequency
7211H  |Recent fault output current
7212H | The most recent bus voltage fault
7213H  |Recent fault operation status
7214H | Last fault operation time
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7215H | Set acceleration time
7216H | Set deceleration time
7217H | Cumulative length
7218H  |reserve
7219H |UP/DOWN offset frequency sign (0/1: +/-)
721 AH~
701H  |reserve
00H | Stopped
01H |Forward rotation (upward)
Bit7~0 02H |Reversal (downward movement)
Running 03H |JOG forward
status 04H |JOG Reversal
7222H 05H
~ OFFH reserve
Bit15~8 00H |Inverter is normal
Fault ) H Inverter fault status, "xx" represents the fault
Informatio | XX code
n .
0 reserve
1 Locked status
7223H | GPS status 2 Unlocked status
3 Status deactivated (function disabled)
7224H | Output current
7225H | Given frequency
7226H | Current load capacity
7227H | Current height
7228H | Total power-on time
7229H~
73FFH reserve
7500H Performance software serial|Corresponds to function code
number 1 F12.22
7501H Performance software serial|Corresponds to function code
number 2 F12.23
7502H Functional software serial|Corresponds to function code
number 1 F12.24
Wizl e Functional ~ soft ial|C d functi d
Informati| 7503H unctional software serial| Corresponds to nction code
on number 2 F12.25
7500H~| 7504H |Keyboard software serial |Corresponds to function code
75FFH number 1 F12.26
Keyboard software serial |Corresponds to function code
7505H | number 2 F12.27
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7506H |Product serial number 1 Corresponds  to  function  code

F12.28

7507H  |Product serial number 2 Corresponds  to  function  code
F12.29

7508H |Product serial number 3 g;);r ?e:(s)ponds to function code

7509H~
7SFFH  |reserve

other |reserve

12.3.5 Frame data length definition
The number of read/write registers in the PDU section of a MODBUS message
RTU frame ranges from 1 to 16. The actual length of the RTU frame varies depending

on the function code; see the diagram for details.
Table 12-3 RTU Frame Length and Function Code Comparison Table

[4]: Nr<16 indicates the number of registers requested to be read;
[5]: Nw<16, indicating the number ofregisters to be written;

[6]: Nw+Nr<l16;

12.3.6 CRC check

CRC checks the data by placing the low byte first and the high byte last.

The sending device first calculates the CRC value and appends it to the
transmitted message. The receiving device, upon receiving the message, recalculates the
CRC value and compares it with the received CRC value. If the two values are not
equal, it indicates that an error occurred during transmission.

The calculation process of CRC checksum:

(1) Define a CRC register and assign it an initial value, FFFFH.
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(2) Perform an XOR operation between the first byte ofthe transmitted information and the
value of the CRC register, and place the result in the CRC register. Starting from the
address code, the start bit and stop bit are not included in the calculation.

(3) Extract and check the LSB (least bit of the CRC register).

(4) If LSB is 1, shift each bit ofthe CRC register to the right by one bit, fill the highest bit
with 0, perform an XOR operation between the value ofthe CRC register and AO01H, and
put the result into the CRC register.

(5) If the LSB is 0, the bits of the CRC register are shifted one bit to the right, and the
highest bit is filled with 0.

(6) Repeat steps 3, 4, and 5 until 8 shifts are completed.

(7) Repeat steps 2, 3,4, 5, and 6 to process the next byte ofthe sent information. Continue

until all bytes of the sent information have been processed.

(8) After the calculation is completed, the content of the CRC register is the CRC check
value.

(9) In systems with limited time resources, it is recommended to use the lookup table
method to implement CRC verification.

The simple CRC function is as follows (programmed in C language):

unsigned int CRC_Cal_Value(unsigned char *Data, unsigned char Length)
{

unsigned int crc_value = OXFFFF;
inti=0;
while(Length--)
{
crc_value = *Datat+;

for(i=0;i<8;i++)

{
if(crc_value & 0x0001)
{
crc_value = (crc_value>>1)" 0xa001;
}
else
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{

crc_value = crc_value>>1;

}

return(crc_value); }

The above is only a theoretical explanation ofCRC check. This method takes a long
time to execute, especially when the check data is long. Therefore, the following two table
lookup methods are used for 16-bit and 8-bit controllers respectively.

1 CRC16 lookup table for 8-bit processors: (This program returns the result with the
high byte first; please reverse the order when sending.)
constUint8 crc 1 tab[256] = {
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40
15
constUint8 crc_h_tab[256] = {
0x00,0xC0,0xC1,0x01,0xC3,0x03,0x02,0xC2,0xC6,0x06,0x07,0xC7,0x05,0xC5,0xC4,0x04,
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0xCC,0x0C,0x0D,0xCD,0x0F,0xCF,0xCE,0x0E,0x0A,0xCA,0xCB,0x0B,0xC9,0x09,0x08,0xC8,
0xD8,0x18,0x19,0xD9,0x1B,0xDB,0xDA,0x 1 A,0x1E,0xDE,0xDF,0x 1 F,0xDD,0x1D,0x1C,0xDC,
0x14,0xD4,0xD5,0x15,0xD7,0x17,0x16,0xD6,0xD2,0x12,0x 13,0xD3,0x11,0xD1,0xD0,0x 10,
0xF0,0x30,0x31,0xF1,0x33,0xF3,0xF2,0x32,0x36,0xF6,0xF7,0x37,0xF5,0x35,0x34,0xF4,
0x3C,0xFC,0xFD,0x3D,0xFF,0x3F,0x3E,0xFE,0xFA,0x3A,0x3B,0xFB,0x39,0xF9,0xF8,0x38,
0x28,0xE8,0xE9,0x29,0xEB,0x2B,0x2 A,0xEA,0xEE,0x2E,0x2F,0xEF,0x2D,0xED,0xEC,0x2C,
0xE4,0x24,0x25,0xE5,0x27,0xE7,0xE6,0x26,0x22,0xE2,0xE3,0x23,0xE1,0x21,0x20,0xE0,
0xA0,0x60,0x61,0xA1,0x63,0xA3,0xA2,0x62,0x66,0xA6,0xA7,0x67,0xA5,0x65,0x64,0xA4,
0x6C,0xAC,0xAD,0x6D,0xAF,0x6F,0x6E,0xAE,0xAA,0x6A,0x6B,0xAB,0x69,0xA9,0xA8,0x68,
0x78,0xB8,0xB9,0x79,0xBB,0x7B,0x7A,0xBA,0xBE,0x7E,0x 7F,0xBF,0x7D,0xBD,0xBC,0x 7C,
0xB4,0x74,0x75,0xB5,0x77,0xB7,0xB6,0x76,0x72,0xB2,0xB3,0x73,0xB1,0x71,0x70,0xB0,
0x50,0x90,0x91,0x51,0x93,0x53,0x52,0x92,0x96,0x56,0x57,0x97,0x55,0x95,0x94,0x54,
0x9C,0x5C,0x5D,0x9D,0x5F,0x9F,0x9E,0x5E,0x 5 A,0x9A,0x9B,0x5B,0x99,0x59,0x58,0x98,
0x88,0x48,0x49,0x89,0x4B,0x8B,0x8 A,0x4A,0x4E,0x8E,0x8F,0x4F,0x8D,0x4D,0x4C,0x8C,
0x44,0x84,0x85,0x45,0x87,0x47,0x46,0x86,0x82,0x42,0x43,0x83,0x41,0x81,0x80,0x40

3

Uintl6CRC(Uint8 * buffer, Uint8 crc_len)

{

Uint8 crc_i,crc_Isb,crc_msb;
Uint16 crc;

crc_msb = OxFF;

crc_lsb = OxFF;
while(crc_len--)

{

crc_i=crc_lsb * *buffer;
buffer ++;
crc_Isb=crc_msb " crc 1 tab[crc i];
crc_msb = crc_h_tab[crc i]; }
crc = crc_msb;

crc = (crc << 8) + crc_Isb;

return cre; }
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1 CRC16 lookup table for 16-bit processors: (This program returns the result with the
high byte first; please reverse the order when sending.)
const Uint16 crc_table[256] = {
0x0000,0xC1C0,0x81C1,0x4001,0x01C3,0xC003,0x8002,0x41C2,0x01C6,0xC006
,0x8007,0x41C7,0x0005,0xC1C5,0x81C4,0x4004,0x01CC,0xC00C,0x800D,0x41CD
,0x000F,0xC1CF,0x81CE,0x400E,0x000A,0xC1CA,0x81CB,0x400B,0x01C9,0xC009
,0x8008,0x41C8,0x01D8,0xC018,0x8019,0x41D9,0x001B,0xC1DB,0x81DA,0x401 A
,0x001E,0xC1DE,0x81DF,0x401F,0x01DD,0xC01D,0x801C,0x41DC,0x0014,0xC1D4
,0x81D5,0x4015,0x01D7,0xC017,0x8016,0x41D6,0x01D2,0xC012,0x8013,0x41D3
,0x0011,0xC1D1,0x81D0,0x4010,0x01F0,0xC030,0x8031,0x41F1,0x0033,0xC1F3
,0x81F2,0x4032,0x0036,0xC1F6,0x81F7,0x4037,0x01F5,0xC035,0x8034,0x41F4
,0x003C,0xC1FC,0x81FD,0x403D,0x01FF,0xCO3F,0x803E,0x41FE,0x01FA,0xC03A
,0x803B,0x41FB,0x0039,0xC1F9,0x81F8,0x4038,0x0028,0xC1E8,0x8 1 E9,0x4029
,0x01EB,0xC02B,0x802A,0x41EA,0x01EE,0xC02E,0x802F,0x4 1 EF,0x002D,0xC1ED
,0x81EC,0x402C,0x01E4,0xC024,0x8025,0x41E5,0x0027,0xC1E7,0x8 1 E6,0x4026
,0x0022,0xC1E2,0x81E3,0x4023,0x01E1,0xC021,0x8020,0x4 1 E0,0x01 A0,0xC060
,0x8061,0x41A1,0x0063,0xC1A3,0x81A2,0x4062,0x0066,0xC1A6,0x81A7,0x4067
,0x01A5,0xC065,0x8064,0x41A4,0x006C,0xC1AC,0x81AD,0x406D,0x01 AF,0xCO6F
,0x806E,0x41AE,0x01AA,0xC06A,0x806B,0x41AB,0x0069,0xC1A9,0x81 A8,0x4068
,0x0078,0xC1B8,0x81B9,0x4079,0x01BB,0xC07B,0x807A,0x41BA,0x01BE,0xCO7E
,0x807F,0x41BF,0x007D,0xC1BD,0x81BC,0x407C,0x01B4,0xC074,0x8075,0x41B5
,0x0077,0xC1B7,0x81B6,0x4076,0x0072,0xC1B2,0x81B3,0x4073,0x01B1,0xC071
,0x8070,0x41B0,0x0050,0xC190,0x8191,0x4051,0x0193,0xC053,0x8052,0x4192
,0x0196,0xC056,0x8057,0x4197,0x0055,0xC195,0x8194,0x4054,0x019C,0xC05C
,0x805D,0x419D,0x005F,0xC19F,0x819E,0x405E,0x005A,0xC19A,0x819B,0x405B
,0x0199,0xC059,0x8058,0x4198,0x0188,0xC048,0x8049,0x4189,0x004B,0xC18B
,0x818A,0x404A,0x004E,0xC18E,0x818F,0x404F,0x018D,0xC04D,0x804C,0x418C
,0x0044,0xC184,0x8185,0x4045,0x0187,0xC047,0x8046,0x4186,0x0182,0xC042
,0x8043,0x4183,0x0041,0xC181,0x8180,0x4040} ;

Uintl6 CRC16(Uint16 *msg , Uint16 len){
Uint16 crcL = 0xFF , crcH = 0xFF;
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Uint16 index;

while(len--){
index = crcL * *msg++;
crcL = ((crc_table[index] & 0xFF00) >> 8) * (crcH);
crcH = crc_table[index] & OxFF; }

return (crcH<<8) | (crcL); }

12.3.7 Abnormal information response
When the master device sends a request to the slave device, the master expects a
normal response. A query from the master may result in one ofthe following four events:
1 Ifthe slave device receives a request without communication errors and can
process the query normally, then the slave device will return a normal response;
1 Ifthe slave device does not receive the request due to a communication error, it

cannot return any information. The slave device will consider it a timeout.

1 Ifthe slave device receives a request but detects a communication error (parity,
address, frame error, etc.), it will not return a response. The slave device will
treat it as a timeout.

1 Ifthe slave device receives a request without communication errors but cannot
process the request (such as a request to read a non-existent register), the slave

will return an exception response to notify the master of the actual error.

An abnormal response message has two fields that are different from those in a normal

response:
®  Function Code Field: In a normal response, the slave copies the function
code from the original request in the corresponding function code field.
The MSB of all function codes is 0. In an abnormal response, the slave sets

the MSB of the function code to 1. That is, abnormal response

function code = normal response function code + 0x80.
®  Data Field: In a normal response, the slave station can return data in the data
® field; in an abnormal response, the slave station returns an exception code in

the data field. Specific exception codes are defined as shown below.

Table 12—4 Definition of Exception Codes
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Exception meaning
name
codes

The function code received from the slave station
01H illegal functions |(frequency converter) is outside the configured range (see
Chapter 1 for details).

The data address received from the slave station (inverter) is
02H Illegal data address|not allowed; in particular, the combination of register start
address and transmission length is invalid (see Chapter 1 for
details).

The slave station (frequency converter) detected an error in

03H lllegal data frame the query data frame length or a CRC checksum.

An unrecoverable error occurred when the slave device
(frequency inverter) attempted to execute the requested
operation. Possible causes include logical errors or
EEPROM write failure.

04H Equipment failure

The data received from the slave station (frequency
05:00 | Data out ofrange |converter) exceeds the minimum to maximum value range
ofthe corresponding register.

Parameters are The current register is read-only and cannot be written to.

06H read-only

Parameters cannot | The inverter is currently running, and write operations to the
07H  |be changed during |registers are not permitted. If operation is required, please

operation. stop the inverter.
The parameters are | The current register is password protected
08H password
protected

12.4 Agreement Description

12.4.1 Inter-frame and intra-frame time interval definitions

A complete MODBUS message not only contains the necessary data units but also
start and end markers. Therefore, as shown in [example code], an idle level ofat least 3.5
character transmission times is defined as the start and end markers, and an idle level of
more than 1.5 character transmission times during message transmission is considered a
transmission anomaly.

The specific start and end times and abnormal intervals are related to the baud rate, as
shown in the figure. For example, ifthe baud rate is 9600bps and the sampling period is
1ms, then the start and end time interval is an idle level of greater than or equal to 4ms
(3.5%x10/9600=3.64~4), and the abnormal data interval is an idle level of greater than or
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equal to 2ms (1.5%10/9600 =1.56~=2) and less than 4ms between bits of a frame of data

(then the idle level between normal data bits is less than or equal to 1ms).
Table 12-5 Comparison of Time Interval and Baud Rate (when t-tuning = 1ms)

A normal frame allows for a quiet period of|
4800 8 4 <3ms. A quiet period of >8ms indicates the end
ofa data frame.

A normal frame allows for a quiet period of]
9600 4 2 <Ims; a quiet period of >4ms indicates the end
ofa data frame.

A normal frame allows for a low-level idle

19200 2 1 period of less than 1ms. An idle period of >2ms
indicates the end of a data frame.
higher 1 1 A 1ms idle time indicates the end of a frame.
Frame 1 Frame 2 Frame 3

. ﬂﬂﬂﬂ HDEFEIHN”‘“HHI_IFL

| l | _q 3.5 char N
Atleast 3. 5 char Atleast 3.5 <15 char 4.5 char

< 1 5 char
char

Figure 12-3 shows a diagram illustrating data frame correctness.

12.4.2 Data frame processing

After receiving a data frame, the system first performs preprocessing to determine if it
is a valid frame destined for the local machine, then checks ifthe data is correct, and finally
performs appropriate processing. If the received frame is not valid, no data will be sent
back; if the received frame is valid but incorrect, a corresponding error information frame

will be sent back.

A valid frame is one that meets the following conditions: address (local or broadcast)
and length (not less than 3).
Correct frame: A valid frame that involves a correct memory address, memory content

within the defined range, and is currently processable.

12.4.3 Response delay
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Define the response delay (set by function code F10.04) as the time interval from

when the inverter receives a valid data frame [ ] (data on the RS-485 network,

different from commands sent from the keyboard), to parsing the data, and then starting to
return data. Since the standard protocol defines start and stop characters, there cannot be no
response delay; it must be at least "3.5 character time interval + 1ms (485 protocol chip

settling time, t = 2)". The specific minimum time interval is related to the baud rate. For
example, ifthe baud rate is 9600bps, the minimum response delay is Sms (3.5 x 10 /9600 +
1=4.64=5).

Ifthe communication data involves EEPROM operations, the time interval will be
longer.

[7]: Valid data frame: Data sent from the external master station (not the keyboard) to
the local machine, and whose function code, data length and CRC are correct.

In this code, the segments are: data transmission segment (t_transmit),
end-of-transmission segment (t_waitl), 75176 forward-to-transmit waiting segment
(t_wait2), data return segment (t_return), and 75176 forward-to-receive waiting segment

(t_wait3).

A

l i} Ll

3
-t Twai 1 i tewm

Figure 12-4 shows the timing analysis diagram ofthe complete data frame.

12.4.4 Communication timeout

The communication time interval At is defined as the time between the start of the
previous valid data frame received by the slave station (frequency converter) and the end of
the next valid data frame received. If At is greater than the predetermined time (set by
function code F10.03; if set to 0, this function is invalid), then the communication is

considered to have timed out.
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1#
-
send retum
-

retum send

retum

-1

1#

send

At

Figure 12-5 485 Network Link Data Diagram

12.5 For example

1) Inverter running forward

Issued: 01 41 70 0000 01 E6 C5

Response: 01 41 70 0000 01 E6 C5 (Normal)

retum

Response: 01 C1 04 70 53 (In case of an anomaly, assume it is a device failure)

* Frame header |>3.5 characters of free space

1 address 1 address 01 address 01

2 Function code 1 Function code 41 |Function code Cl
Register address : . Exception 04

3 H 0 Register address Hi 70 codes (Hypothesis)

4 Reglste}f;lddress 0 Register address Lo 00 CRCLZhGCk 70

5 | Register value Hi | 0 Register value Hi 00 |CRC check Hi 53

6 | Register value Lo | 1 Register value Lo 01

7 CRC check Lo 6 CRC check Lo E6

8 CRC check Hi 5 CRC check Hi Cs5

* Frame end >3.5 characters of free space

2) Inverter free stop

Issued: 01 41 70 0000 07 66 C7

Return: 01 41 70 0000 07 66 C7 (Normal)

Response: 01 C1 04 70 53 (In case of an anomaly, assume it is a device failure)

* Frame header >3.5 characters of free space

1 address 01 address 01 address 01

2 Function code 41 Function code 41 | Function code Cl
Register address : ] Exception 04

3 Hi 70 Register address Hi 70 | codes (Hypothesis)
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Register address

4 Lo 00 Register address Lo 00 | CRC check Lo 70
5 | Register value Hi | 00 Register value Hi 00 | CRC check Hi 53
6 | Register value Lo | 07 Register value Lo 07

7 CRCcheck Lo | 66 CRC check Lo 66

8 CRCcheck Hi | C7 CRC check Hi Cc7

* Frame end >3.5 characters of free space

3) Change the set frequency (e.g., 50.00Hz/1388H) command word (when F00.04=7)
Issue: 014170 15 13 88 3B 97

Return: 01 41 70 15 13 88 3B 97 (normal time)

Response: 01 C1 04 70 53 (In case of an anomaly, assume it is a device failure)

* Frame header >3.5 characters of free space

1 address 01 address 01 address 01
2 Function code 41 Function code 41 | Function code Cl
3 | Register address 70 Register address Hi 70 | Exception 04

Hi codes (Hypothesis)

4 | Rogister address | 5| RegisteraddressLo |45 | cpecheck Lo| 70
5 | Register value Hi | 13 Register value Hi 13 | CRC check Hi 53
6 | Register value Lo | 88 Register value Lo 88

7 CRCcheck Lo | 3B CRC check Lo 3B

8 CRC check Hi 97 CRC check Hi 97

* Frame end >3.5 characters of free space

4) Read the most recent fault information (read function codes F19.00 to F19.05)
Issue: 01 03 13 00 00 06 C1 4C

Return: 01 03 0C 00 11 00 00 00 00 01 2C 00 00 00 0053 5B (Normal)

Response: 01 83 04 40 F3 (In case of an anomaly, assume it is a device failure)

* Frame header >3.5 characters of free space

1 address 01 address 01 address 01

2 Function code 03 Function code 03 | Function code 83
Starting  address Exception 04

3 Hi 13 yt2 comm; 0C | codes (Hypothesis)
Starting  address Register ~ value  Hi

4 Lo 00 (F19.00) 00 CRC check Lo 40
Number of] Register  value Lo :

> | registersHi | 00 (F19.00) 1 e 3
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6 Number of] Register ~ value  Hi
registers Lo 06 (F19.01) 00
7 CRC check Lo cl Register ~ value Lo 00
(F19.01)
8 CRC check Hi Register ~ value  Hi
4c (F19.02) 00
9 Register  value  Lo| .o
(F19.02)
10 Register  value  Hi|
(F19.03)
11 Register  value Lo 2
(F19.03)
12 Register  value  Hi 00
(F19.04)
13 Register  value Lo 00
(F19.04)
14 Register  value  Hi|,
(F19.05)
15 Register  value Lo 00
(F19.05)
16 CRC check Lo 53
17 CRC check Hi 5B
*  |Frame end ‘23.5 characters of free space
5) Check if the line is connected.

Issued: 01 08 00 00 AA 55 5E 94
Response: 01 08 00 00 AA 55 5E 94 (Normal)

Resionse: 01 880447 C3 iIn case of an anomalii assume it is a device failurei

* Frame header >3.5 characters of free space

1 address 01 address 01 address 01

2 Function 08 Function 08 | Function code 88
Sub-function code : : Exception 04

3 Hi 00 | Sub-function code Hi | 00 codes (Hypothesis)

4 Sub—ﬁmc]'iioon code 00 | Sub-functioncode Lo | 00 |CRC check Lo 47

5 Data Hi AA Data Hi AA | CRC check Hi C3

6 Data Lo 55 Data Lo 55

7 CRC check Lo SE CRC check Lo 5E

8 CRC check Hi 94 CRC check Hi 94

* Frame end >3.5 characters of free space
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6) Change the carrier frequency (F00.23) to 4.0kHz. (Because this type of function code
is generally intended to be stored in EEPROM after modification, function code 0x06 is
used).

Issued: 01 06 00 17 00 28 39 DO

Return: 01 06 00 17 00 28 39 DO (Normal)

Response: 01 86 04 43 A3 (In case of an anomaly, assume it is a device failure)

* Frame header >3.5 characters of free space

1 address 01 address 01 address 01

2 Function code 06 Function code 06 | Function code 86

3 [Eeeiisiedtestl 00 | Register address Hi 00 Excc:g;on (Hypg?hesis)
4 |Register address Lo| 17 | Register address Lo 17 |CRC check Lo 43

5 | Register value Hi | 00 Register value Hi 00 |CRC check Hi A3

6 | Register value Lo | 28 Register value Lo 28

7 CRC check Lo 39 CRC check Lo 39

8 CRC check Hi DO CRC check Hi DO

* Frame end >3.5 characters of free space
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Appendix I Universal Encoder Expansion Card (PG Card)

I.1 Overview
When using vector control, users must purchase a suitable PG card from our

company.

®  Selection Guide:

The EM760-PG-OD1 does not support encoder disconnection and phase sequence
error detection;

The TC760-PG-D1 supports encoder disconnection and phase sequence error
detection;
®  Configuration scheme description:

The frequency converter is equipped with various universal PG cards. Users should

select the appropriate PG card according to the encoder output format. See the table

below for specific PG card models:

Specifications

illustrate Encoder Interface
and Models

It can be used with differential (line-driven) output

encoders, open-collector output encoders, and
9-pin terminal
EM760-PG-OD1 |push-pull complementary output encoders. It pin fertina

block
supports encoders with rated voltages of 5V and
12V (5V by default).
It can be used with differential (line-driven) output .
Input: 9-pin

encoders, open-collector output encoders, and
push-button

push-pull complementary output encoders, and

EM760-PG-OD?2 |features frequency division output functionality.

terminal block

. Output: 4-pin
The output is an NPN type open-collector output. It
. h-butt

supports encoders with rated voltages of 5V and pusi-bution

12V (5V by default). terminal block

8-pin terminal

EM760-PG-R1 |Rotary Transformer PG Card
block
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It can work with differential (line-driven) output
encoders and supports encoders with rated voltages

9-pin terminal
TC760-PG-D1 |of 5V and 12V (5V by default).

block
Open  collector  encoders and  push-pull
complementary output encoders are not supported.

1.2 Mechanical installation instructions:
Please install and remove the PG card only after the inverter is safely powered off.

Remove the screws on the inverter PG card holder; either 1 or 2 in the installation diagram
is acceptable.

Install the copper post provided with the PG card at the screw location and secure the
PG card with the screws.

First, set the direction of'the DIP switch according to the encoder's rated voltage.
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Figure 1 shows a schematic diagram of PG card installation.
The actual product image is as follows:

EM760-PG-OD1

EM760-PG-OD2 EM760-PG-R1 TC760-PG-D1
Figure 2 shows a real PG card.

1.3 Specifications and terminal block signal definitions:
Appendix 1: Terminal Signal Description for PG Card (EM760-PG-OD1)

N?E:]ir Terminal Signal illustrate
1 ON ground signal
Power output voltage: 5V£5% or 12V+5% (selectable via
2 VP DIP switch)
Maximum output current: 200mA
3 ov Power and signal common terminal
4 A+
5 A-
6 B+ . . .
- B. Encoder signal input, maximum response frequency 100kHz
8 7+
9 WITH-

Appendix 2: Terminal

Signal Description for the PG Card (EM760-PG-OD2)

Nii:l:tler Terminal Signal illustrate
1 ON ground signal
Power output voltage: SV£5% or 12V+5% (selectable via
2 VP DIP switch)
Maximum output current: 200mA
3 ov Power and signal common terminal
4 A-
5 B-
g ng_H- Encoder signal input, maximum response frequency 300kHz
8 B+
9 7+
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10 TO THE
11 BO Frequency division output signal, OC (NPN type open
D LIKE THIS collector) output
13 WITH Signal common terminal
Appendix 3 PG Card (EM760-PG-R1) Terminal Signal Description

Ni::;l:r Terminal Signal illustrate
1 ON ground signal
2 N/A N/A
3 SIN+
4 SIN- The rotary transformer feedback signal is
5 COSs- 3.540. 175Vrms, 10kHz.
6 COS+
7 EXC+ Rotary transformer excitation signal
8 EXC- 7Vrms, 10kHz
1 ON ground signal

Appendix 4: Terminal Signal Description for PG Card (TC760-PG-D1)
Serial | Terminal Signal illustrate

Number

1 ON ground signal
Power output voltage: 5V£5% or 12V+5% (selectable via
2 VP DIP switch)
Maximum output current: 200mA

3 ov Power and signal common terminal
4 A+
5 A-
6 B+ . . .
7 B. Encoder signal input, maximum response frequency 100kHz
8 7+
9 WITH-

1.4 Terminal wiring instructions:

First, set the DIP switch direction according to the encoder's rated voltage to ensure

the PG card's VCC terminal outputs the corresponding voltage.

When using an NPN type OC gate output encoder, connect the encoder signal to

the push-button terminals (A-, B-, Z-).

When using a PNP type OC gate output encoder, connect the encoder signal to
the push-button terminals (A+, B+, Z+).

376




TC760 Tower Crane Dedicated Frequency Converter User Manual

When using a differential or push-pull complementary output encoder, directly

connect the corresponding signal lines to the PG card terminals.

PG card

VP
ov
A
B-
2-
A+
B+
1+

Ve
COM
A

NPN
8

type OC
gate

output

encoder

PG card

Ve
ov
A
B-
P4
As
Be
r O

Figure 3 Use NPN type OC gate output encoder

PG card

vP
ov
A+

[ O]
]
- S

Diffe
VEC  rentia
COM  Jor
A+ offset
A- comp
B+ leme

ntary
8- outpu
2+ ¢
Z- encod

€L

Figure 5 Use Differential or off'set complementary output encoder

377

vec
com

PNP

type OC

A

gate
output

8 encoder

4

Figure 4 Use PNP type OC gate output encoder




	Safety Precautions
	Before installation:
	During installation:
	When wiring:
	Before powering on:
	Running:
	During maintenance:

	Precautions
	Motor insulation inspection
	Motor thermal protection
	Operating above power frequency
	Regarding motor heating and noise
	Case where there is a varistor or a capacitor for 
	Use beyond the rated voltage value
	Lightning impulse protection
	Altitude and Deduction of Credit
	When scrapping a frequency converter, pay attentio

	Part 1   overview
	1.1 TC760 frequency converter model and specificat
	1.2 Detailed Explanation of Inverter Operating Sta

	Part 2   Install
	2.1 Product Confirmation
	2.2 External dimensions and installation dimension
	2.3 Installation site requirements and management
	2.4 Installation direction and space
	2.5 Panel removal and installation
	2.6 Through-wall installation

	Part 3  wiring
	3.1 Peripheral device connection
	3.2 Main circuit terminal wiring
	3.2.1 Main circuit terminal composition
	3.2.2  Main circuit terminal function
	a)  Internal main circuit
	3.2.3  Standard wiring diagram of main circuit
	3.2.4  Main circuit input side wiring
	3.2.4.1  Install circuit breakers
	3.2.4.2  Install residual current circuit breaker
	3.2.4.3  Install electromagnetic contactor
	3.2.4.4  Connect to terminal block
	3.2.4.5  Install AC reactor
	3.2.4.6  Install surge suppressor
	3.2.4.7  Install power-side noise filter

	3.2.5 Main circuit output side wiring
	3.2.6      grounding wire
	3.2.7 Wiring for braking resistor and braking unit

	3.3 Control circuit terminal wiring
	3.4 Wiring inspection

	Part 4  Keyboard operation
	4.1 Keyboard Functions
	4.2 LCD keyboard operation
	4.3 Parameter copy
	4.4 Running/Stopping

	Part 5   Trial run
	5.1 Inverter commissioning process
	5.2 Confirmation items before power is turned on
	5.3 Inverter status confirmation after power is co
	5.4 Notes on setting up application macros
	5.5 Start-up and shutdown control
	5.6 Common process parameters of frequency convert
	5.7 Motor parameter identification
	Parameter identification operation steps

	5.8  Closed-Loop  Vector  Debugging  Guide  (Takin
	5.9 Open-loop commissioning guide (taking the open
	5.10 Ant Speed Positioning Function
	5.11 Brief introduction to light-load high-speed a
	5.12 Brake power-on test:
	5.13 Anti-snagging function:
	5.14 Trolley luffing anti-sway function
	5.15 Open-loop rotation debugging instructions (F2
	5.16 Closed-loop slewing commissioning instruction
	5.17 Exception Handling
	Handling abnormal motor rotation direction
	Encoder self-learning exception handling


	Part 6   Functional parameter table
	6.1 Function Code Table Description
	6.2 Functional parameter table

	Part 7   Parameter Description
	7.1 F00 group basic function parameter group
	7.2 F01 Group Motor 1 Parameter Group
	7.3 F02 Group Input Terminal Function Parameter Gr
	7.4 F03 Group Output Terminal Function Parameter G
	7.5 F04 group start/stop control parameter group
	7.6 Group F05 V/F control parameter group
	7.7 F06 group vector control parameter group
	7.8 F07 Fault Protection Parameter Group
	7.9 F08 Group Multi-speed and Simple PLC Parameter
	7.10 F09 Group PID Functional Parameter Group
	7.11 F10 group communication function parameter g
	7.12 F11 Group User-selectable parameter group
	7.13 F12 group keyboard and display function param
	7.14 F13 group torque control parameter group
	7.15 F14 group motor 2 parameter group
	7.16 F15 Auxiliary Function Parameter Group
	7.17 F16 Group Customized Function Parameters
	7.18 F17 Virtual I/O Function Parameter Group
	7.19 F18 Group Monitoring Parameters Group
	7.20 F19 Fault Recording Parameter Group
	7.21 F20 Group Lifting-Specific Basic Function Par
	7.22 F21 Group Lifting-Specific Advanced Function 

	Part 8   Motor parameter self-identification
	8.1 Motor parameter self-identification
	8.2 Precautions before self-identification
	8.3 Self-identification operation steps

	Part 9   Troubleshooting
	9.1 Fault details
	9.2 Fault Analysis

	Part 10  Maintenance and upkeep
	10.1 Routine maintenance and upkeep of frequency c
	10.2 Warranty information for frequency converters

	Part 11  Optional accessories
	11.1 Braking Resistor
	Selection of braking resistor value
	Braking resistor power selection

	11.2 Braking Unit
	11.3 Selection of connecting wires
	11.4 Option Card
	I/O expansion card
	Communication card expansion card
	Encoder expansion card (PG card)


	Part 12  TC760 frequency converter MODBUS communic
	12.1 Scope of application
	12.2 Interface method
	12.3 Protocol Format
	12.3.3.1 0x03 Read multiple registers or status wo
	12.3.3.2 0x41  Write   a  single  register  or  co
	saving).
	12.3.3.3 0x42 Writes  multiple  registers  or  com
	saving).
	12.3.3.4 0x08 Diagnostic function code
	12.3.3.5 0x06 Write a single register or command f
	12.3.3.6 0x10 Write multiple registers or command 

	12.4 Agreement Description
	12.5 For example

	Appendix I  Universal Encoder Expansion Card (PG C
	I.1 Overview
	I.2 Mechanical installation instructions:
	I.3 Specifications and terminal block signal defin
	I.4 Terminal wiring instructions:


