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PREFACE

Preface

Thank you for purchasing our SenLan Hope800 series high-performance vector control inverters.

Hope800 is a new-generation inverter developed independently by the SenLan Science & Technology
Holding Corp., Ltd., featuring low noise, high performance and multiple functions. It adopts the rotor
field-oriented vector control strategy to realize high-accuracy, wide-range speed and torque control of the
motor with high reliability, powerful functions. It can be widely applied in metallurgy, petroleum, chemical
engineering, spinning, electric power, building materials, coal, medicine, food, papermaking, plastic, printing
and dyeing, hoisting, cable, washing, water supply, heating and ventilation, sewage treatment and other
industries, such as drawbenches, mixers, extruders, winding machines, compressors, fans, pumps, grinding
machines, belt conveyors, hoists and centrifuges.

Hope800’s wide application attributes to its modular design and various options, which offer the
customers integrated solutions, lower the system cost and improve the system reliability remarkably.
Furthermore, users can carry out secondary development according to their own needs.

Please carefully read and understand this manual before installing, setting, running and maintaining the
product and keep it in safety. The technical specifications for the product may alter and the contents of this
manual are subject to change without notice.

Check after unpacking

Please check the following items after unpacking the inverter. If there is anything missing, contact us or
our distributors.

Check items Check method

If the product is exactly what| Check to see if the data on the nameplate of the inverter is consistent with
you have ordered? those in your order form

If there is any damage of the| Observe the external appearance of the product. Check to see if it has got
product? any damage during transportation.

Description of inverter type

-I-_ C: cabinet; default: on-hook
4380V 65690V 111140V

T: three phases; S: single phase
Rated power: 37kW
G: general type; Q: quadrant 4; H: 12 pulse waves

800: product series number

Hope: English of Chinese word "5 2"




PREFACE

Description of Inverter Nameplate: (based on Hope800G132T4)

Slanvert Inverter

Model:
Rated input: 3 phases 380V 50/60Hz Product No.: 1234567
Rated output: 3 phases 0~380V 0~650Hz
Rated current: 253 A

Rated power:  {132kW

Hope800G132T4 Executive standard: GB/T12668.2

I I

6617562

—

L

S I anve rt Hope Slanvert Science and Technology Corp., Ltd.

Safety signs

The safety signs in this manual fall into two categories:

&DANGER - indicates that errors in operation may destroy the inverter or lead to death or

heavy injury to people.

ACAUTION: indicates that errors in operation may lead to damage to the inverter or other

devices.

Terms and abbreviations:

Name Description
Al Analog Input, see page 79
AO Analog Output, see page 81
ASR Automatic Speed Regulator, see page 60
AVR Automatic Voltage Regulation, see page 64
EMC Electric Magnetic Compatibility
EMI Electric Magnetic Interference
LED Light Emitting Diode
PFI Pulse Frequency Input, see page 82
PFO Pulse Frequency Output, see page 82
PID Proportion-integration — differentiation, see page 83
PG Pulse Generator, see page 105
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PWM

Pulse Width Modulate

UP/DOWN value

A percentage value that can be adjusted by terminals and keypad [2)/® keys, It can

be used as the frequency reference (max. frequency=100%) or PID reference. See page
74

Programmable unit

A software module inside the inverter that implements the arithmetic operation, logic
operation, comparison and the like. See page 109

n(digital input)

The nth digital signal listed in the “Table of digital input functions™ in page 70.
It can be used as the input of X, FWD and REV terminals, as well as the output of the
logic unit, timer and comparator.

n (digital output)

The nth digital signal listed in the “Table of digital output functions” on page 76.
It can be used as the output of the Y terminals and relays, as well as the input of the
logic unit, timer, analog multi-switch, counter and meter-counter.

n (analog output)

The nth analog signal listed in the “Table of analog output functions™ on page 81
It can be used as the output of the AO1, AO2 and PFO terminals, as well as the input of
the comparator, analog multi-switch and low-pass filter.
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1 Precautions

1.1 Safety precautions

1. Installation

Do not install the inverter at a place with or near inflammable objects, otherwise there may be a
risk of fire.

] Install the inverter on flat, smooth and solid surface and keep it away from moist, heat and

condensation environment.
1. Wiring

] Make sure the high-voltage indicator is off and the DC link voltage is lower than 36V, otherwise
there may be a risk of electric shock.

] Make sure that the input power is completely cut off before the wiring is conducted, otherwise
there may be a risk of electric shock.

[ ] Do not connect a braking resistor between the DC+ terminals DC- to avoid fire.

u The voltage of the input power terminals should not be out of the rated voltage range to avoid
damages to the inverter.

u The grounding terminal(PE) of the inverter must be securely connected to earth (resistance to

earth<10€2), otherwise there may be a risk of electric fire.

I11. Check before switching on the power

Close the door of the inverter before turning on the power, otherwise there may be a risk of
electric shock or explosion.

Before trying to run the motor at a frequency over the rated motor frequency, make sure that the
motor and the mechanical devices can endure such a high speed.

IV. Precautions on power and operation

Check if parameters are appropriately set before commissioning.

Do not open the front cover while the input power is switched on, for the high voltage inside
may cause electric shock.

Do not handle the inverter with wet hands. That may lead to electric shock.

“Power-on auto start” is enabled before shipment from the factory. When the terminal control
and the run signal are valid, the inverter will start automatically once the power is on.

Do not control the run and stop of the inverter by switching on and off the input power.
Related parameters should be reset after parameter initialization.

If the function of restart has been set (such as auto-reset or restart after momentary power failure),
do not approach the motor or mechanical load while the inverter is waiting to restart.

V. Precautions on transport and package

Do not place more inverters than specified in the packaging box.
Do not put any heavy object on the inverter.
Do not open the cover board during transportation.

Do not apply any force on the keypad and the cover board while handling the inverter, otherwise
there may be a risk of injury to people or damage to equipment.
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VI. Disposal
[ ] Dispose the inverter as industrial waste.
[ ] The electrolytic capacitors inside the inverter may explode while burned.

[ ] Plastic components of the inverter will generate poisonous gases while burned.

1.2 Other precautions
1. About motor and mechanical load
B Comparison with commercial power operation

Hope800 inverter is a voltage-type PWM motor drive. Its output voltage contains some harmonics.
Compared with the commercial power, it creates more loss and noise and leads to largrer temperature rise of
the motor.

The insulation withstands voltage of the cables and motor should be taken into account when the input
voltage is high or the motor cables are long.

W Constant-torque, low-speed operation

When a common motor runs at low speed for a long time, the motor temperature will rise due to the
weakened cooling effect. So if a motor is required to operate at low speed and constant torque for a long period
of time, an inverter or the forced air cooling method must be applied.

B Overload protection

If the rated capacity of the motor does not match that of the inverter, regulate the overload protection level
or adopt other protective measures so that the motor can operate safely.

B Running above 50Hz

If you plan to run the motor over 50Hz, be aware that the vibration and noise will increase and make sure
that the motor bearings and mechanical devices can withstand such a high speed.

B Lubrication of mechanical devices

While running at low speed for a long time, such mechanical devices as gearbox and gears may be
damaged due to weakened lubricating effect. Before you run them, check the lubrication conditions.

B Load of regulative torque

Regulative torque often occurs while a load is hoisted, and the inverter often stops due to overvoltage
protection. In this case, an appropriate braking unit should be installed.

B Mechanical resonant point

Certain output frequencies of the inverter may be the mechanical resonant points. To avoid these points,
place anti-vibration rubber under the base of the motor or setting the jump frequencies.

B Motor insulation check before connected to the inverter

When the motor is used for the first time or reused after it has not been used for a long time, the motor
insulation must be inspected to prevent the damage to the inverter caused by the failed insulation of the motor
windings. Use a 500V voltage-type megaohm meter to measure the insulation resistance, which should be no
less than 5MQ.

1. About inverter

W Capacitor or voltage-dependent resistor for power factor improvement
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As the inverter output is of PWM voltage type, the capacitor or voltage-dependent resistor (for improving
the power factor) installed on the output side of the inverter will lead to inverter trip or damage to
components. Do remove the capacitor or the voltage-dependent resistor before using the inverter.

W Installation of switching devices (e.g. contactor) on inverter output side

If a switching device like contactor is required to be installed between the inverter and the motor, make
sure the on/off operation is performed while the inverter has no output, otherwise the inverter may be
destroyed.

B Frequent start and stop

For applications where frequent start and stop are needed, terminals are recommended for the control of
the start/stop of the inverter. Using the switching device (such as contactor) on the inverter input side to start or
stop the inverter frequently is prohibited. That may destroy the inverter.

B Using the inverter beyond the rated value

It is not recommended to operate the inverter beyond the range of the allowable input voltage. If the
inverter has to be used beyond the range, raise or reduce the voltage via a voltage regulator.

B Lightning protection

With the built-in protection of overvoltage from lightning, the inverter has certain self-protection ability
against lightning strike.

B | eakage protector

The high-speed switching operation during the running of the inverter will generate high-frequency
current which sometimes causes the mis-operation of the leakage protection circuit. To address this issue,
moderately lower the carrier frequency, shorten the wires or install a leakage protector.

Observe the following points while installing the leakage protector.

1) The leakage protector should be installed on the inverter input side, preferably behind the air switch
(non-fuse circuit breaker).

2) The leakage protector should be one that is insensitive to higher harmonics or specially designed for
the inverter (sensitivity above 30mA). If a common leakage protector is selected, its sensitivity and action time
should be greater than 200mA and 0.2s respectively.

B Derating of inverter

1) If the ambient temperature exceeds 40°C, the inverter should be derated as per figure 1 and external
forced cooling should be provided.

2) If the altitude is above 1000 meters, heat dissipation effect of the inverter will be poor due to thin air
thus it should be derated, with derated output and input current value shown in figure B and C;

3) If the carrier frequency is greater than the factory setting, the inverter should be derated by 5% for
every 1kHz increase.
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2 Specifications

2.1 Common specifications for Hope800 series

Item Description
Input Rated voltage and 3 phases: 380v; 50/60Hz
frequency
Allowable range \oltage fI.uctuation range: +15%; voltage unbalance: <<3%;
frequency: 47~63 Hz

Output Output voltage 3-phase, 0VV~input voltage, with the error less than 5%.

Output frequency VI/F control:  0.00~650.00Hz

range Vector control:  0.00~200.00Hz

Basic V/F control without PG, V/F control with PG, vector control

specifications

Motor control mode

without PG, vector control with PG, V/F separate control

Steady-state speed
precision

Vector control without PG:  <1%
Vector control with PG:  <0.02%

Starting torque

Not less than 150% of rated torque at 0.50Hz

Overload capacity

150% of rated current for 1 minute

Frequency resolution

Digital reference: 0.01Hz Analog reference: 0.1% of max.

frequency

Output frequency
precision

Analog reference: :40.2% of max. frequency(25410°C)
Digital reference: 0.01Hz(-10~+40°C)

Command source

Keypad, terminal and communication. They can be switched over
by terminals

Frequency reference

Keypad, communication, UP/DOWN value, All, Al2, PFl and

source arithmetic unit
Aucxiliary frequency | Achieves flexible frequency setting
reference
Torque boost Auto or manual torque boost
VI/F curve User defined V/F, linear V/F and 5 reduced-torque curves
Accel/decel Linear or S-curve acceleration/deceleration
Jog Jog frequency:  0.10~50.00Hz

Jog accel/decel time:  0.1~60.0s

Auto energy saving

V/F curve is optimized automatically based on the load condition,
achieving auto energy-saving run

AVR

Keeps the output voltage constant automatically when the voltage
of power grid fluctuates

Auto carrier
regulation

Carrier frequency is regulated automatically based on the load
characteristic and ambient temperature

Random PWM

Regulates the tone of the motor noise

Droop control

Applicable to cases where multiple inverters drive the same load

Momentary power

Ensures uninterrupted operation by controlling the DC link

failure voltage
. Braking time:  0.0~60.0s
DC braking Braking current:  0.0~100.0% of rated current
PFI Highest input frequency: 50kHz
PEO Open-collector pulse(square wave) output of 0~50kHz,
programmable
Analog input 2 cha_nnels of analog input, voltage or current type, positive or
negative
2 channels of analog output, 0/4~20mA or 0/2~10V,

Analog output

programmable

Digital input

8 channels of optional multi-function digital input(leakage/source
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Item

Description

type)

Digital output

2 channels of optional multi-function digital
output(leakage/source type); 2 channels of multi-function relay
output

Communication

Built-in RS485 port, supporting Modbus protocol and USS
commands

Process PID

Two sets of PID parameters; multiple correction modes; free PID
function

Multiple PLC modes

User can set 8 PLC run modes, with each having up to 48 stages.
The mode can be selected by terminals. PLC status can be saved
at power failure.

Multi-speed select

Characteristic mode

4 selection modes. Refer to F4-17

functions User defined menu 30 user parameters can be defined
Pararrgit;r:;elsplay Can display parameters different from the default ones
Torque/speed control can be switched by terminals. Multiple
Torgue control torque setting modes.
Zero-servo Zero-speed position can be locked
Characteristic High-speed Synchronous control, counting in production, stop contol by
functions UP/DOWN counter | count and precise position control can be realized
High-speed meter Stop control by length and length indication can be achieved
counter
Wobble Ensures even winding of textiles

Programmable unit

Comparator, logic unit, trigger, arithmetic unit, filter,
multiple-way switch, timer

kWh meter timer

For adjustment of optimal energy saving strategy

Protection functions

Overcurrent, overvoltage, undervoltage, input/output phase loss,
output short-circuit, overheating, motor overload, external fault,
analog input disconnection, stall prevention, etc.

Options

Braking unit, remote control box, digital I/0O expansion board,
encoder interface board, analog input expansion board, keypad
with copying function or potentiometer, keypad mounting box,
keypad extension line, 1/O reactor, EMI filter, Profibus-DP
module, etc.

Service site

Altitude less than 1000 meters; indoor; no direct sunlight; free of
dust, corrosive gases, inflammable gases, oil mist, water vapor,
water drops, salt mist, etc.

Ambient Temperature/humid | -10~—+40°C/20~90% RH, no condensation
Storage temperature | -20~+60°C
Vibration Less than 5.9m/s” (0.6g)
Structure Protection degree 1P30

Cooling method

Forced air cooling, with fan control
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2.2 Product series specifications

Table of rated value of inverter:

Rated Adapted Rateq Rated Adapted
. Rated output capacit

Model capacity current (A) motor Model y output motor

(kVA) (kW) (kVA) current(A) (kW)
Hope800G0.4T4 1.1 1.5 0.4 HopeB800 G45T4 60 91 45
Hope800G0.75T4 1.6 25 0.75 Hope800G55T4 74 112 55
Hope800G1.5T4 2.4 3.7 15 Hope800G75T4 99 150 75
Hope800G2.2T4 3.6 55 2.2 Hope800G90T4 116 176 90
Hope800G4T4 6.4 9.7 4 Hope800G110T4 138 210 110
Hope800G5.5T4 8.5 13 55 Hope800G132 T4 167 253 132
Hope800G7.5T4 12 18 75 Hope800G160 T4 200 304 160
Hope800G11T4 16 24 11 Hope800G200 T4 248 377 200
Hope800G15T4 20 30 15 Hope800G220T4 273 415 220
Hope800G18.5T4 25 38 185 Hope800G250T4 310 475 250
Hope800G22T4 30 45 22 Hope800G280T4 342 520 280
Hope800G30T4 40 60 30 Hope800G315T4 389 590 315
Hope800G37T4 49 75 37 Hope800G375T4 460 705 375
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Outline and installation dimensions of HOPE800G0.4~15T4 are as follow:

Model W(mm) | W1(mm) | H(mm) | H1(mm) | H2(mm) d(mm) @®(mm) | Weight
(kg)
Hope 800G0.4T4
Hope800G0.75T4 100 87.5 180 170 5 157 45 2
Hope800G1.5T4
Hope800G2.2T4
Hope800G4T4 135 125 240 230 5 170 45 3
Hope800G5.5T4
Hope800G7 574 150 138 300 288 6 195 55 7
Hope800G11T4
Hope800G 1574 200 185 380 367 6 225 7 10
@
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Outside dimension of Hope800G18.5~375T4:
Model W w1 W2 H H1 H2 H3 D(mm) ®(mm) | Weight
(mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) (kg)
Hope800G18.5T4
Hope800G22T4 275 160 200 530 515 7 490 285 7 22
Hope800G30T4
Hope800G37T4 35
Hope800G45T4 280 160 210 625 605 10 575 300 9
Hope800G55T4 47
Hope800G75T4 305 200 240 800 780 10 750 350 9 50
Hope800G90T4 80
Hope800G110T4 340 240 280 930 910 10 875 370 9 8
Hope800G132T4 360 260 300 960 935 10 905 375 11 90
Hope800G160T4 148
Hope800G200T4 460 300 400 1260 1235 10 1199 385 11 150
Hope800G220T4 175
HopeB00G250T4 500 300 400 1260 1235 10 1205 385 11 180
Hope800G280T4 200
Hope800G315T4 650 400 500 1350 1320 13 1280 385 13
Hope800G375T4 220

11
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3 Installation and wiring
3.1 Installation

1. The installation of the inverter can be performed only by qualified
professionals.
2. Do not install and run the inverter if there is any damage on the
inverter or any part is missing, otherwise there may be a risk of fire
/I\DANGER | _ @nd injury. _ N
3. Install the inverter on a firm support that can bear its weight,
otherwise the inverter may fall and cause damage or injury.
4. Do not apply force on the keypad or cover board while handling the
inverter, otherwise the falling of keypad or cover board may cause
damage or injury.

The inverter should be installed in a room with good ventilation. The installing environment should meet
the following requirements:

1. Ambient temperature: -10~40°C. If the temperature exceeds 40°C, derate the inverter by 5% for every
one-degree increase in temperature and apply external forced cooling.

2. Altitude: not greater than 1000m. If the altitude exceeds 1000m, derate the inverter by 1% for every
100-meter increase in altitude.

. Humidity: less than 90% RH, no condensation.

. Vibration: less than 5.9m/s? (0.69)

. Avoid installing it at a place with direct sunlight

. Avoid installing it at a place with much dust and metal powder

. Never install it at a place with corrosive and inflammable gases

0o N o 00 A~ W

. The inverter should be installed vertically instead of upside down, slantways or horizontally, and fixed to a
firm structure with screws. Installation, installation space and distance requirements are shown in the figure
below:

Air out T 1 %

[ ———
2R AN
Partition :T T
board -
— 2 /
— / I N
J [— 8
5cm or 5cm or — 5
more more H
Air in
= - U=
= N
. J
10cm or
=

12
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3.2 Removal and installation of parts

3.2.1 Removal and installation of keypad
Removal: press the spring piece on top of the keypad and pull out.

Installation: push the keypad in with the slot on its bottom aligning with the stopper on the mounting box.

Press the spring piece and pull out Installation of keypad

3.2.2 Installation of keypad on cabinet front cover

The keypad of a Hope800 inverter can be taken off from the inverter and installed on the front cover of
the cabinet, with the keypad and inverter connected by the extension line. You can choose any one of the
following two installing methods.

€ Method 1: direct installation
@  Make an opening on the front cover of the cabinet according to the following drawing.

@  Take off the keypad and the two screws on the diagonal of the keypad. Fix the keypad to the front
cover with the two M3x14 screws shipped with the product.

@ Insert one end of the extension line into the keypad and fix it with the fastener shipped with the
product. Insert the other end of the extension line into the corresponding slot on the inverter circuit
board and lock it. Close the cover board of the cabinet.

Holes for installing keypad

Rectangle hole
25 for wires

Holder T/SL-23(accessory) prevents the extension
line connector coming off from the keypad

Material thickness
less than 3mm

Screw hole
Too Wax14 sorews [w\

80
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3 Installation and wiring

€ Method 2: installation via the mounting box
(@  Make an opening on the front cover of the cabinet according to the following drawing.
Install the mounting box (option) onto the front cover.

Install the keypad into the mounting box.

® ® ©

Insert one end of the extension line into the keypad and the other end into the corresponding slot
on the inverter circuit board, and lock the line. Close the cover board of the cabinet.

Keypad mounting box Sizes of cabinet holes
Material thickness: 171.5m

4 7
S

110

Bl

U T 67

3.2.3. Uninstallation/Installation of Cover and Control Panel

During uninstallation, disassemble keypad and press the two buckles on the top of cabinet simultaneously
with two hands as shown in the left figure to take cover board down with slight upward force.

During installation, align hook at the bottom of cover board to cabinet slot and press cover board top
downward by taking bottom as pivot till hook on top enters slot; finally, install keypad as per the figure above.

The bottom, rather than shell of the product, can be held when transporting;

14



3 Installation and wiring

3.3 Wiring
/A\ DANGER

1. Wiring of the inverter can be performed only by qualified professionals.

2.  Before opening the cover board of the inverter, cut the power supply and wait
for at least five minutes after all indicators on the keypad go out.

3. The wiring inside the inverter can only begin after the internal high-voltage
indicator of the inverter goes out or the voltage between terminals DC+ and
DC- (measured with voltmeter) is less than 36V.

4. The inverter must be earthed reliably, otherwise there may be a risk of electric
shock or fire.

5. Shorting DC+ and DC- is prohibited. That may cause fire or damage to
properties.

6. Connecting the power line with U, V or W is prohibited.

7. The inverter has passed the voltage resistance test before it is shipped from the
factory; the users need not do this test again.

8.  Major loop terminals and conductor cold-pressed terminal shall be firmly
connected. Attachment DC electric reactor shall be installed if power is over
90KW.

9. All terminals must be securely connected.

10. Connecting surge absorbing capacitors or voltage-dependent resistors on the

output side of the inverter is prohibited.

15




3 Installation and wiring

3.3.1 Wiring and configuration of main circuit terminals

The inverter and its peripherals are connected as follows:

13m0

P ,(

l l Air swltch

Magnetic contact

Air switch
Cut off power supply rapidly during overcurrent of downstream equipment

-

Magnetic contact
Control connection and disconnection of inverter power supply

AC input reactor

AC input reactor

Improve inverter input power factors and reduce input current
harmonic current harmonic

Eliminate the current unbalance between power phases caused by
voltage unbalance

Restrain power surge

Input EMI filter

Input EMI filter

Restrain of inverter conducted

Hope800G series

inverter

External braking unit

to main power line

External braking unit

Braking resistor

Increase braking torque; it is applicable to the situation with
large inertia load, frequent braking and rapid deceleration

DC reactor

Improve inverter input power factors

Reduce input current peak value and relieve inverter heating
DC reactors are of standard configuration

Output EMI filter
Restrain surge voltage generated by inverter and higher harmonic inerference
Reduce output common mode interference and motor bearing current

Output AC reactor

Reduce inverter output harmonic wave

Restrain radio interference generated by inverter

Reduce common mode interference at output side and motor bearing current

- - -
1 Output EMI filter
Output AC ey |
= | ‘% ‘% ‘% reactor
Three-phase AC motor

We recommend you to choose the following air switches and main circuit wirings (copper-core

insulation wires):

Aire | Main circuit | AWG Bolt | Torque .
Inverter model switch |wiring (mm®) . 2 Wiring lug
A) dimension| value
Hope800G0.4™1.5T4 16 25 12 M3 2N.m 1T2.5-2
Hope800G2.2™4T4 20 4 10 M3 2N.m 1T4-3
Hope800G5.5°7.5T4 40 8 M4 3N.m UT6-5
Hope800G11~15T4 63 8 6 M5 5N.m UT10-6
Hope800G18.5"22T4 100 10 4 M8 10N.m DT-16
Hope800G30T4 125 16 3 M8 10N.m DT-25
Hope800G37T4 160 25 1 M8 10N.m DT-25
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3 Installation and wiring

Inverter model s@ii:fh VI\\I/II:IIIT:] C(ir':rlrj:Zt) HIE Efolt Torque Wiring lu
) g dimension| value g
Hope800G45T4 200 35 1 M8 10N.m DT-35
Hope800G55T4 200 35 1 M8 10N.m DT-35
Hope800G75T4 315 70 2/0 VE] 10N.m DT-70
Hope800G90T4 315 70 2/0 M10 22.5N.m DT-70
Hope800G110T4 400 95 4/0 M10 22.5N.m DT-95
Hope800G132T4 400 95 410 M10 22.5N.m DT-95
Hope800G160T4 500 70%2 (1102 M12*2 38N.m (DT-70)*2
Hope800G200T4 630 95%2 (4/0)*2 M12*2 38N.m (DT-95)*2
Hope800G220T4 630 120%2 (250kemil)*2 M12*2 38N.m (DT-120)*2
Hope800G250™280T4 850 120%2 (250kemily*2 M12*2 38N.m (DT-120)*2
Hope800G315T4 1000 150*2 (300kemil)*2 M12*2 38N.m (DT-150)*2
Hope800G375T4 1200 150%2 (300kemil)*2 M12*2 38N.m (DT-150)*2

Basic wiring diagram is shown as below:
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3 Installation and wiring

1
shorting bar between Pl and P+ '~~~ L [ n” 2 7T Braking unit
before installing DC reactor — '

Breaker C"t DB J‘DC_

Only fo 15KW orbelow U
V I
Wo

(@ FHigh voltage indicator

V power supplyS
/60Hz

Hope800G series inverter o

Multi-function relay output

178 ¢ and factory configirations
I

Shorting bar]
function digital input terminal
1d factory configurations
frequency selection | ~
Tequency selection 2 -

Alarm output
. Multi-function figital output
Tequency selection 3 9 and factory configurations
frequency selection4 ¢~
External fault input "
Fault resetting ¢
vard starting terminal —

erse starting terminal

Inverter in operation

Shield layer

Impulse frequency output

Frequency modulation output "operation freque

RS485 port

Description of main circuit terminals:

Symbol Terminal name Description

R, ST Power input terminal To 3-phase 380V power supply

U v\w Inverter output terminal | To 3-phase motor

P1, DCH+ DC reactor terminal ~ [Connect an external DC reactor(shorted by a bar if reactor is not
used)

DC+, DC bus terminal Connect a braking unit, common DC bus or external rectifying
DC- unit. Contact us for the usage of the common DC bus.
PE Grounding terminal Connect the inverter case to earth.

Arrangement of main circuit terminals:

Hope800G0.4T4 Hope800G 15T4 (PE is located at the bottom right corner of the bottom board)
DC-pc+ DB R[S [T |U |V | W] PE|

Hope800G18.5T4~Hope800G375T4:
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3 Installation and wiring

'R |s | T |P1|pc+Dpc-|
UV w]PE]|

Each connection terminal of Hope800G160~375 includes upper main connection terminal and lower auxiliary
connection terminal, and user shall employ main connection terminal for wiring as per the figure below:

e ®

® @

Ole

Arrangement of main circuit terminal of cabinet shall be subject to real product.

Main connection terminal

Auxiliary connection terminal

To prevent the mutual coupling generating disturbance, the control cables, power cables and motor cables must

be laid apart as far as possible, especially when the cables are run in parallel to a long distance. If the control
cables must cross the power ones, run them at right angles.

Motor cables

Power or motor cables

>,
30cm >50cm

J Signal/control

Power cables

>20cm

Signal/control cables

cables

The longer the motor cables or the larger the section area of motor cables, the larger the ground

capacitance, and the stronger the mutual coupling and disturbance. Therefore, the cables with specified section
area and minimum length should be used.

Hope800 series inverter above 75kW is equipped with built-in air blower fault detect software, which is
capable of automatically inspecting operation conditions of air blower; recommended grounding methods:

Other Other
Inverter R Inverter .
devices devices

Special ground (best)

Common ground (good)

Incorrect grounding methods:
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3 Installation and wiring

‘ ‘ Other Other ‘ ‘
Inverter devices devices Inverter
3.3.2 Wiring method
As shown in
Hope800G0.4T4 Hope800G 15T4: Hope800G18.5T4~Hope800G375T4:
Bottom-in and bottom- out Top-in and bottom-out
] (=1
o © °
& rEn=
e SO0
g
@ 600
& c———
=N ELN c—
C————
R —
5 REBEARBARHSURTION W E I
e e —
3.3.3 Control board terminals, jumpers and wirings
Functions of control board jumpers:
Symbol | Name Function and setting Default
Cl1l Al2 | Al2 input type selection  V: voltage type mA: current type \%
CJ2 All | All input type selection  V: voltage type mA: current type \Y
AO2 output type selection

I3 AO2 V: 0~10V voltage signal mA: 0/4~20mA current signal v
AOL1 output type selection

cH AO1 V: 0~10V voltage signal mA: 0/4~20mA current signal v

20



3 Installation and wiring

Arrangement of Hope800 series control board terminals (Imm=opper wires recommended as the terminals

wirings):

P DD

PPPPPDODDPODDDDD

SO RCPRSY)

POPDPDDPPDDPDDDD

[ 2TA [ 2TC | 2TB

[ YL Jcom [XI1

[X2 [X3 [X4 [X5 [X6

[PFO [GND [AOL JAT2 | GND [+10V ]

[ ITA ] 1TC | ITB]|

[ Y2 [COM [ CMY [ P12 [CMX | COM | REV | FWD [24V [ PFI [AO2 | ATl | 485— | 485+ |

Functions of Hope800 series control board terminals:

Symbol Name Function and description Specification
485+ 485 differential signal
(positive) - Connect 1~32 RS485 station(s)
- — RS485 communication port : -
485 differential signal Input impedance: > 10kQ
485- -
(negative)
Grounding terminal for analog 1/0, PR
GND Ground PFI, PFO, communication, +10V or g?\/:)n(s;i?j gl\l/lsglated from COM,
24V power
+10V referen Max. output current is 15mA,
+10V eterence | L 1ov power supply offered to user | with the voltage accuracy better
power supply
than 2%
Pulse frequency : 0~50 kHz, open collector output
PFO output Refer to F6-25 Specification: 24V/50mA
0~50 kHz, with input impedance
of 1.5kQ
PFI Pulse frequency input | Refer to F6-22~24 Hight level: >6V
Low level: <3V
Max. input voltage: 30V
Multi-function analog | Refer to F6-14 and F6-18 Current type: 0~20mA, load <
AO1 5000
output 1 Jumpers CJ4 and CJ3 are used to )
Multi-function analog | Select the output type(voltage or | Voltage type: - 0~10V, output <
AO2 T output 2 current type) 10mA
24V 24V power terminal | 24V power supply offered to user Max. output current:  80mA
AL | Analog input 1 Refer to F6-00 and F6-07 Input voltage: - - 10~+10V
Input current: - 20~+20mA
Jumpers CJ1 and CJ2 are used to - ;
Input impedance:  110kQ for
. select the output type(voltage or -
Al2 Analog input 2 current type) voltage input, 250Q for current
input
Symbol Name Function and description Specification
X1 é}min;'g'tal input Opto-isolation
— . Bi-directional input available
X2  digital input Input impedance:  >3kQ
X2 terminal :
- : Refer to F4 Input \{oltage: <30V
X3 X3 digital input Sampling period:  1ms
terminal High level: voltage difference
“ X4 digital input ({(;e\litlve to CMX) greater than
terminal
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3 Installation and wiring

Symbol Name Function and description Specification
X5 X5 digital input Low level: voltage difference
terminal (relative to CMX) less than 3V
X6 X6 ) digital  input
terminal
REV RE\/_ digital  input
terminal
FWD FWD digital input
terminal
Its inside is isolated from COM
CMX Digital input common | Common terminal for X1~X6, FWD |and P12. CMX and its adjacent
terminal and REV P12 are shorted before shipment
from the factory.
P12 12V power supply offered to user :
12V power terminal p pply Max. output current:  80mA
CcCoM Ground of 12V power (12v)
vi Y1 digital output Opto-isolated, bi-directional,
terminal open collector output
Specification: 24V DC/50mA
N Refer to F5 Action frequency: <<500Hz
v2 Y2 digital output Start-up voltage: <
terminal 2.5V(relative to CMY)
CMY and COM are shorted
before shipment from the factory.
cMY Common terminal of | Common terminal of Y1 and Y2
Y1and Y2 digital output
1TA Relay 1  output
terminal
1T(E;’ TA-TB: normally open
1T TB-TC: normally closed
2TA Refer to F5 Contacts: 250V AC/3A
Relay 2  output 24V DC/5A
218 terminal
2TC

1) Wiring of analog input terminals

When analog signals are used for remote control, the control wires between the controller and inverter
should be less than 30 meters in length. And since the analog signal is vulnerable to interference, the analog
control wires should be laid apart from strong-electricity, relay or contactor circuit. The wiring should be
shielded twisted pair cable and be as short as possible, with one of its end connected to the terminal GND of

the inverter.

2) Wiring of multi-function input(X1~X6, FWD, REV) and output (Y1, Y2) terminals

Hope800 has two types of logic for its multi-function input and output terminals: leakage and source.
Therefore, the interfacing is easy and flexible. The typical connections for multi-function input and output
terminals are shown below:
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3 Installation and wiring

Connection of multi-function input terminals to peripherals

Leakage-type logic Source-type logic

c

w

(1]

=

@

B

=S

e}

Q

2

[

<

T | bt} G2 HOPSBOOG | | peiprgas; o P12 HopeB0OG )
o g | | Tonx +H12v inverter | | Towx 12y inverter
2 | L o |
e 3| ER b :
5 % | LTE |
= ' [l ! I
22 ! !
sa | | ! |
S o | . i |
S o | ! .
S| ‘ I
- [N 7 [ J [ J [E AR |




3 Installation and wiring

Connection of multi-function output terminals to peripherals

Leakage-type logic Source-type logic
C | p e
Z | | Hope800G hmoi r ,
5 inverter —+12vV owy Peripherals |
5] | @ | |
3 !
2 | | |
= | i |
3 | i |
= . | |
] . .
A )
2| THopesoos el 1| Tropesoos el [
5| i © | T H o !
c g " inverter L+ CMV Peripherals | "inverter Loy GMY Peripherals !
2 | X o | |
2| : | | ! !
2ol ! Do ! !
o T I I I I I I
RN i - 7 |
® = | \ \ I I
- (3 ' ' ' ' ' '
S5 | ; - ; |
g ! o ! |
@D = " " " " " "
I Y B o S, J [E Y B A S J

3) Wiring of relay output terminals(TA, TB, TC)

If an inductive load, such as electromagnetic relay, contactor and electromagnetic brake, is driven, a surge
voltage absorbing circuit, voltage-dependent resistor or continuous current diode (used in DC electromagnetic
circuit. Be careful of the polarity during installation) should be installed. The components of the absorbing
circuit should be installed near the sides of the winding of the relay or contactor, as shown below.

Voltage—dependent

- A Diod r- - - resistor [ RC absorber
, Inverter | | Inverter | | Inverter |

| 4&; | |

| Vde | Vac | Vac
L - - - 4 N L - - - 4 L -

3.4 Methods of suppressing electromagnetic interference

Working principle of inverter decides that a certain of interference will be generated, which may cause
(electro magnetic compatibility) problems for equipment or system. As an electronic equipment, the inverter
also will be influenced by external electromagnetic interference. Installation and design methods meeting EMC
codes are introduced below for the reference of field installation and wiring.
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3 Installation and

wiring

1. Countermeasures against

electromagnetic interference

Interference source

Countermeasure

Leakage current
Ground loop

When peripheral devices form a closed circuit through the wiring of the
inverter, the leakage current from the earthling line of the inverter will cause false
action of devices. To reduce false action, you may leave devices unearthed.

Power cables

When peripheral devices share the same power supply with the inverter, the
interference generated by the inverter will transmit along the power line, causing
false action of other devices in the same system. Following measures can be taken:
(1) Install an EMI filter or ferrite common-mode filter (magnetic ring) on the input
side of the inverter.

(2) Isolate noise of other devices with an isolation transformer or power supply
filter.

Motor cable radiation
Power cable radiation
Inverter radiation

As measuring meters, radios, sensors or signal lines are installed in the same
cabinet with the inverter, they are easy to be interfered with and act falsely.
Following measures can be taken:

(1) Install devices and signal lines which are easily affected as far as possible away
from the inverter. The signal lines should be shielded wires and be earthed.
They should be run in metal conduits, and be as far as possible away from
the inverter and its input/output lines. If the signal lines have to cross the
power cables, keep them at right angles.

(2) Install an EMI filter or ferrite common-mode filter (magnetic ring) on both
input and output side of the inverter.

(3) Motor cables should be laid in a thick shield, such as conduits (over 2mm) or
cement tubes. The power cables should be run in metal conduits and be
shielded and earthed(the motor cable is a 4-core cable, one end of which is
connected to earth one the inverter side, while the other end is connected to
the motor case).

Static induction
Electromagnetic induction

(1) Avoid running signal lines in parallel with or in the same bundle with the power

cables.

(2) Try to keep devices and signal lines subject to disturbance as far as possible

away from the inverter and its input and output lines.

(3) Use shield wires as the signal lines and power cables and lay them in separate
metal conduits, with the space between the two conduits being at least 20cm.

2. Countermeasures against

leakage current

Leakage current is generated due to the existence of capacitance between inverter input/output cables and
earth, between lines and between the motor and earth. The size of the leakage curren, including earth leakage
current and inter-line leakage current, is determined by the size of the distributed capacitance and carrier

frequency.

Sources of leakage current:

R

Power § ~
supply ]

TJF

Distributed capacitance(line to line)
° N
« | < 7 «
[J) i B [ !
- T '
Inverter :? A
N ]

Circuit breaker

A

Ra T S
—— Distrifuted |

Distributed capacitance

(output cable to earth) capacitance

(motor to earth)
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3 Installation and wiring

Earth leakage current

The leakage current may flows into not only the inverter system, but also other devices via the earth line,
causing false action of the leakage circuit breaker, relay or other devices. The higher the carrier frequency and
the longer the motor cables, the larger the leakage current.

Suppression measures: (1) Lower the carrier frequency, but that will increase the motor noise; (2)
Minimize the length of the motor cables; (3) Use a leakage circuit breaker specially designed for higher
harmonics and surge leakage current.

Inter-line leakage current

The higher harmonics of the leakage current from the inter-line distributed capacitance on the inverter
output side may lead to false action of the external thermal relay, especially when the inverter has a small
capacity and the wiring is very long(over 50m). Therefore we recommend you to use a temperature sensor to
monitor the motor temperature directly or use the inverter’s motor overload protection function to replace the
external thermal relay.

Suppression measures: (1) Lower the carrier frequency; (2) Install a reactor on the output side.
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4 Operation and commissioning

4 Operation and commissioning

4.1 Operation and display
4.1.1 Keypad Functions

The keypad is used to set or browse parameters, control operations, display error information and so on. It
has a standard configuration SB-PU800 and four optional configurations SB-PUO03 (with potentiometer keypad)
and SB-PU70E (with copying function), SB-PU04 (with LCD keypad) and SB-PUO5 (with encoder keypad).
The appearance of the keypad is as follows.

CONTROL PANEL SB-PU03 CONTROL PANEL SB-PU70

3:5'7:‘ Z:Z: g g g g Parameter unit 2:‘;7:; :::: B g g 8 Parameter unit
play j display area j display area

Qn=Qimin- O mis—0
%

O—u-o min-o-mh—O

| Run state Run state
indicating area [ indicating area
POT indicator Run key Direction key EEM
Stop/Reset key f— Shift key

Run key __|

Menu/Exit key UP & DOWN keys Q@——Menu/&it key
Stop/Reset key — ||
Program/Enter || Program/Enter
key ENTER key

pOT ||

UP & DOWN keys

Shift key L

Description of SB-PU800 keys on the keypad:

Key Name Function

'ﬁﬁ Menu/Exit Return to previous menu; enter/exit monitoring status

;ﬁ;& Enter Enter next menu; save parameter; clear alarm information

UP Increasing number or data
DOWN Decrease number or data

. Select the data digit to be modified; switch between monitored
K Shift
parameters
Direction get run direction. This key is invalid if the hundreds digit of FC-01 is set to
0 Run Run command

Stop/Reset Stop, fault reset
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4 Operation and commissioning

Meanings of unit indicators:

Indicators Unit Description
QW= rrmin-@=mis=0 A Ampere
g—kw—s—r/min—l_%—mls—% \Vi VOIt
QW= Min- @ —mis—0 Hz Hertz
RTINS % Percent
QW —@-rimin-Ommis=0 kw Kilowatt (indicators A and V are on)
RV @omin- @ —mis=0) r/min Revolution/minute (indicators V and Hz are on)
RGN @ s m/s Meter/second (indicators Hz and % are on)
g_kw_s'”mi”‘H.z_mls_% Length |  Meter or millimeter (indicators A, V and Hz are on)
QW —@-r/min-@ —m/s— @ Time Hour, minute, second or millisecond (indicators V, Hz

and % are on)

Meanings of status indicators RUN, REV and EXT:

Indicator Status Inverter state
Off Standby state
RUN indicator On Stable run state
Blinking Accelerating or decelerating state
Off Both preset and current direction are forward
REV indicator ON Both preset and current direction are reverse
Blinking Preset direction is inconsistent with current direction
Off Keypad control
EXT indicator ON Terminal control
Blinking Communication control
Po_ten?iometer ON Indicator is on when F0-01=10
indicator

4.1.2 Display status and operation of keypad

The keypad of Hope800 has the following display status: monitoring status (including in standby state and
in run state), parameter editing status, fault display status, alarm display status, etc.
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4 Operation and commissioning

Monitoring = nd—Tevel d
® (" @ (=)
To next level menu To next level menu To next level menu

| SO000\FO---FOo-00 [ s0og

O—W—O-rlmim-s):—mh-o Qew—0 -m.m-o_mn_o o-m—o-r/mlm— —mn—o g—m—%—rimﬁm—Hgg—mll—g

%
=T | | To previous level menu =
monltorlng Status © previous level menu (\_/)
@ “ @ Inorease/dect gase
arameter va
Display onltc[)red %
parameters cyclically Change menu number Change parameter number (, Select

it
Save parameter o be mox %led

Select digit
to be modi F1ed

Monitoring status in standby state

Pressing in this status cyclically displays the standby-state parameters (defined by
FC-02~FC-08).

Monitoring status in run state
Pressing in this status cyclically displays the run-state parameters (defined by FC-02~FC-12).
Parameter editing status

In monitoring status, pressing enters the editing status, which contains three level menus:

parameter group number—serial number in parameter group—parameter value. Pressing enters the

next menu and pressing returns to the previous menu (returns to monitoring status if at the first level

menu). Pressing and change the parameter group numbers, serial numbers in parameter

group or parameter values. Under the third level menu, the digit which can be edited blinks. Pressing

switches the digit to be edited to another digit, and pressing saves the modified data and returns to the
second level menu, and the next parameter is displayed.

When FC-00=1(only user parameters are displayed) or 2(only parameters different from default values are
displayed), the first level menu doesn’t appear, so that the user operation can be faster.

Password check status

If there is a user password(FO0-15 not equal to zero), before you can edit any parameter you enter the

password check status and “————"is displayed. Input the password with , and

(“————""is displayed during input) and press . If the password is not correct, “Err” blinks. At
this moment, press returning to the password check status and press again exiting the password
check status.

In the monitoring status following the right password is input, if are pressed or there is
no any keystroke within two minutes, the password protection will take effect automatically.
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4 Operation and commissioning

When FC-00=1, the user parameters are not under the password protection, but modifying FC-00 needs
the user password.

Fault display status
Once the inverter detects a fault signal, the keypad enters the fault display status, and the error code

blinks.The fault can be reset by inputting reset command (O | key, control terminal or communication

command). If the fault still exists, the error code continues to blink, during this period you can modify related
parameters to eliminate the fault.

Alarm display status

When the inverter detects the alarm information, the alarm code blinks. If there are multiple alarm signals,

the alarm codes display alternately. The alarm information can be temporarily hidden by pressing or

MENU

. The alarm signal is automatically removed if normal state is recovered. The inverter does not stop in
alarm display status.

Other display status

. Dlspla)_/ Description
information
UP Parameters are being uploaded
dn Parameters are being
downloaded
CP Parameters are being compared
Default values are being
Ld
recovered
Parameters compared are
yES consistent

4.2 Power on for the first time
Connect the wires in accordance with the technical requirements specified in section 3.3.

After checking the wiring and power supply, close the air switch of the AC power on the inverter input
side. “8.8.8.8.8” will first be displayed on the keypad of the inverter. When the contactor inside the inverter is
closed normally, the display becomes the reference frequency. This shows the inverter initialization has been
completed. If anything unusual occurs when the power is turned on, disconnect the air switch and check and
remove the error.

4.3 Quick commissioning

General and necessary commissioning steps for speed control of Hope800 series inverter in general mode
are given in this Section.

4.3.1 Setting of common parameters

1. Control mode: select the control mode according to the application conditions and requirements.
Refer to F0-12 in page 64;

2. Frequency setting channel and reference frequency: refer to F0-01 in page 62;

3. Command source: refer to FO-02 in page 62;
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4 Operation and commissioning

4. Maximum frequency, upper-limit frequency and lower-limit frequency: refer to F0-07 and F0-08 in
page 64;

5. Motor run direction:  refer to F0-09 in page 64;

6. Accel/decel time: the accel/decel time should be as long as possible. Too short time will cause
overcurrent or overlarge torque which damages the load.

7. Start and stop mode:  refer to F1-19 in page 66 and F1-25 in page 67;

8. Motor nameplate parameters: rated power, motor pole number, rated current, rated frequency, rated
speed and rated voltage. Refer to page 110;

9. Motor overload protection: refer to Fb-00, Fb-01 and Fb-02 in page 112.
4.3.2 Quick commissioning for V/F control

The method of quick commissioning for V//F control without PG is described below. For V/F control
with PG, the encoder-related parameters need to be set, too, refer to page 105.

1. VIF curve setting:  refer to page 70;
2. Torque boost selection:  refer to page 70;

3. Motor auto tuning: refer to FA-00 in page 110. For V/F control, just set FA-00 to 11(standstill
auto-tuning).

Optimization of V//F control:

1. F2-09 is used to eliminate the vibration when the motor drives a light load. If vibration occurs,
increase the value of F2-09 gradually until the vibration disappears.

2. If the current at the start is too large, reduce the value of F2-02.

3. It is recommended to boost the torque automatically (F2-01=2) in order to increase the inverter’s
starting torque and its output torque at low speeds. To use the function of “auto torque boost”, the motor
nameplate parameters need to be set appropriately and the motor standstill auto-tuning be performed.

4. Slip compensation can ease the speed drop caused by the load. It is only valid when “auto torque
boost™ is valid. Parameters of F2-05 and F2-06 need to be set. And F2-07 and F2-08 can be set, too.

4.3.3 Quick commissioning for vector control

The method of quick commissioning for vector control without PG is as follows. For vector control with
PG, the encoder-related parameters need to be set, too, refer to to page 105.

1. Adjust the parameter F3-22, making the motor no-load current at low speeds (non flux-weakening
region) under vector control approximately equal the motor no-load current. Refer to page 77;

2. The motor auto-tuning (without load) needs to be performed for vector control. If it is impossible to
perform it, the motor parameters must be manually input, including FA-08, FA-09, FA-10 and FA-11.;

3. Setting of the speed regulator: refer to page 74.

4. During vector control, F2-12 shall be set in same way as FA-04.
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Note: In the “Change” column of the table below, “O” indicates the parameter can be changed in any state,
“>¢ indicates the parameter is only changeable in running state, while “A” indicates the parameter is

read only.

FO: Basic Parameters

No.

Name

Setting range

Default

Change

Page

FO0-00

F0-01

F0-02

Digital reference

frequency

Main reference channel

Command source

0.00Hz~F0-06

Communication
All
Arithmetic unit

1
F0-00 3
UP/DOWN value  6:
Al2 5:PFI 1
Arithmetic unit 2 8:  Avrithmetic unit
3
1

Arithmetic unit 4

oexRNe

0: Keypad POT

0: Keypad 1: Terminal 2:

Communication

50.00Hz

O

62

62

62

FO0-03

Frequency holding

Units digit:  selects the frequency saving
mode after power failure.
0: Frequency changed via [2], ® or
communication is stored in FO-00.
1: Frequency changed via (2], ® or
communication is not stored.
Tens digit:  selects the frequency holding
mode in stop state.
0: Frequency changed via (2], (&~ or
communication is retained.
1: Frequency changed via (&, [2] or
communication is restored to F0-00.

00

62

FO-04

Aucxiliary reference

channel

F0-00

All

PFI

Arithmetic unit

None

UP/DOWN value
Al2

Avrithmetic unit 1
Avrithmetic unit 3

AN

Arithmetic unit

rPONMNOWE

63

F0-05

Auxiliary reference gain

-1.000~1.000

1.000

63

F0-06

Max. frequency

F0-07~650.00Hz(V/F)/200.00Hz
control)

(vector

50.00Hz

63

FO0-07

Upper-limit frequency

F0-08 “lower frequency” ~F0-06 “maximum
frequency”

50.00Hz

63

F0-08

Lower-limit frequency

0.00Hz~F0-07 “lower frequency”

0.00 Hz

63

FO0-09

Direction lock

0: Forward or reverse
1: Forward only
2:  Reverse only

63

F0-10

Parameter protection

0: No protection
1: Except F0-00 and F7-04
2:  Full protection

63
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No. Name Setting range Default |Change|Page
11: Enabled
FO0-11 |Parameter initialization | 22: Enabled(except ~ communication 00 X 63
parameters)
0: VIF control without PG
1:  VIF control with PG
F0-12 |Motor control mode 2: Vector control without PG 0 X 64
3: Vector control with PG
4:  VIF separate control
FO-13 |Inverter rated capacity Minimum unit:  0.01kW/0.1kW Degqe;léi; oA 65
FO-14 | Software version 0.00~99.99 DEEEERE| 4 |
version
FO0-15 |User password 0000~9999 (0000 means no password) 0000 O 65
F1: Accel/decel, start, stop and jog parameters
No. Name ‘ Setting range Default |Change |Page
F1-00 |Accel time 1 0.01~3600.0s 65
F1-01 |Decel time 1 o . . . 65
X Acceleration time: time period over which
F1-02 |Accel time 2 the frequency rises by 50Hz. 65
F1-03 |Decel time 2 Deceleration time: time period over which 65
F1-04 | Accel time 3 the frequency drops by 50Hz. 65
F1-05 |Decel time 3 65
F1-06 |Accel time 4 65
F1-07 |Decel time 4 Depends | 65
F1-08 |Accel time 5 on model 65
F1-09 | Decel time 5 65
F1-10 |Accel time 6 65
F1-11 |Decel time 6 65
F1-12 |Accel time 7 65
F1-13 |Decel time 7 65
F1-14 |Accel time 8 65
F1-15 | Decel time 8 65
Accel/decel time| .. .
F1-16 minimum unit 0:0.01s 1:0.1s 1 @) 65
F1-17 Ac_cel/(_:iecel _time auto 0.00~650.QOHZ_(SW|tched to accel/decel time 0.00Hz % 66
switching point 8 below this point)
Decel time for| 0.01~3600.0s. Minimum unit is determined
F1-18 emergency stop by F1-16. 10.0s O 66
0: Start from starting frequency
F1-19 [Starting mode 1: Sta_trt from starting frequency after DC 0 % 66
braking
2: Start from searched speed
F1-20 |Starting frequency 0.00~60.00Hz 0.50Hz O 66
F1-21 |Starting frequency| 4 9-60.0s 0.0s 66
duration
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F1-22 |Voltage soft start ‘0: Disable 1: Enabled 1 X 66
F1-23 |DC braking time(at start)‘ 0.0~60.0s 0.0s 66
F1-24 sDtaCrt) braking - current(at| , 00 09 (inverter rated current=100%) | 0.0% 66
0: Slowdown stop 1: Coast stop
F1-25 |Stop mode 2:  Slowdown+DC braking 0 O 67
3:  Slowdown+holding brake delay
F106 DC braking frequency 50 g0 oo 050Hz | O | 67
(at stop)
F1-p7 | DC braking waiting time| 5, 14 g 0.00s o |67
(at stop)
F1-28 |DC braking time(at stop) g}ggsio.OS(also as the holding brake delay 0.0s O 67
F1-29 SDtgp) braking - current(at| o o 10 4 (inverter rated current=100%) | 0.0% 67
F1-30 | Zero-speed delay time ‘ 0.0~60.0s 0.0s O 68
F1-31 |Accel/decel mode ‘0: Linear 1: S-curve 0 X 68
F1.3p |Scurve accel start-stage| 0.01~10.00s 0.20s % 68
time
F1-33 S_-curve accel end-stage 68
time
No. Name Setting range Default |Change |Page
F1.34 [S-curve decel start-stage| 0.01~10.00s 68
time
g decel ond 0.20s X
F1.35 [S-curve decel end-stage 68
time
F1-36 |Deadband time ‘ 0.0~3600.0s 0.0s X 69
F1-37 |Jog frequency ‘ 0.10~50.00Hz 5.00Hz 69
F1-38 |Jog accel time 0.1~60.0s Depends | | gg
on model
. - Depends
F1-39 |Jog decel time 0.1~60.0s on model O 69
F2: VI/F control parameters
No. ‘ Name Setting range Default |Change|Page
0: Self-defined 1: Linear
2:  Reduced-torque V/F curve 1
3: Reduced-torque V/F curve 2
F2-00 |VIF curve 4: Reduced-torque V/F curve 3 ! X 0
5: Reduced-torque V/F curve 4
6: Reduced-torque V/F curve 5
0: No boost 1: Manual
F2-01 [Torque boost 2 Auto 3:  Maunal+auto ! X 0
F2.02 Manual torque boost| 0.0%~maximum value(depends on model). Depends on o 70
level Minimum unit is 0.1% model
2 |[Manual  torque boost| 0.0~100.0% (F2-12=100%) 0
F2-03 cut-off point 50.0% O 70
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No. ‘ Name Setting range Default |Change|Page
F2-04 ‘Auto torque boost level | 0.0~100.0% 80.0% X 70
F2-05 ‘SIip compensation gain | 0.0~300.0% 0.0% O 71
F2-06 S:Ilp ~_ compensation 0.1~25.0s 10s « 71

filtering time
F2-07 Electromotive 0~250% (motor rated slip frequency=100%) | 5550, X 71
compensation limit
F2-08 Regenerative 0~250%6 (motor rated slip frequency=100%) | 5550, X 71
compensation limit
I - 0~200 Depends on
F2-09 |Vibration damping model O 71
0: Inactive 1: Active
F2-10 |AVR 2. Active except during decel 1 X 2
F2-11 Auto _ energy-saving 0: Inactive 1:  Active 0 o 72
operation
F2-12 ‘Base frequency 1.00~650.00Hz 50.00Hz 72
150~500V, default 380V
F2-13 |Max. output voltage 380V X 72
F2-14 ‘V/F frequency F4 F2-16~F2-12 0.00Hz X 72
F2-15 ‘V/F voltage V4 F2-17~100.0% (F2-13=100%) 0.0% X 72
F2-16 |V/F frequency F3 F2-18~F2-14 0.00Hz x | 73
F2-17 | V/F voltage V3 F2-19~F2-15 (F2-13=100%) 0.0% x |73
F2-18 ‘V/F frequency F2 F2-20~F2-16 0.00Hz X 73
F2-19 ‘V/F voltage V2 F2-21~F2-17 (F2-13=100%) 0.0% X 73
F2-20 | V/F frequency F1 0.00Hz~F2-18 0.00Hz X |73
F2-21 ‘V/F voltage V1 0.0%~F2-19 (F2-13=100%) 0.0% X 73
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No. Name Setting range Default |Change |Page
0: F2-23 1: |AIL| 2: |A12|
3: |[UP/DOWN value| 4: |PFI|
VIF separate voltage| 5:|Arithmetic unit 1| 6:  |Arithmetic
F2-22 input 7: |Arithmetic unit 3| unit 2| 0 X 4
8:  |Arithmetic
unit 4|
V/IF separate voltage| 0.0~100.0%
F2-23 digital setting 100.0% O 74
0: 100.0% 1: |AIL| 2: |A12]
3: |[UP/DOWN value| 4: |PFI|
F2-24 \V/IF voltage factor 2|5: |Arithmetic unit 1] 6: |Arithmetic unit 0 % 74
7: |Arithmetic unit 3| 8: |Arithmetic unit
4
F3: Speed, torque and flux control parameters
No. ‘ Name Setting range Default | Change |Page
High-speed ASR| 0.00~200.00
F3-00 proportional gain 5.00 X “
F3-01 Erlrgg-speed ASR integral| 0.010~30.000s 1.000s « 74
Low-speed ASR| 0.00~200.00
F3-02 proportional gain 10.00 x “
F3-03 :}%v(\e/-speed ASR integral| 0.010~30.000s 0.500s « 74
ASR parameter| 0.00~650.00Hz
F3-04 switching point 0.00Hz X 74
F3-05 |ASR filtering time 0.000~2.000s 0.010s X 74
Accel compensation| 0.000~20.000s
F3-06 | jifferential time 0.000s x “
0: Determined by F3-08 and F3-09
1: |AILR.5 2: |AI2|X.5
- 3. |Arithmetic unit 1/>2.5
F3-07 | Torque limit select 4 |Arithmetic unit 2/>2.5 0 X 74
5: |Arithmetic unit 3|>2.5
6: |Arithmetic unit 4]>2.5
F3.08 Electromotive torque| 0.0~290.0% (motor rated torque=100%) 180.0% X 74
limit Note: used for vector control only
F3.09 Regenerlr_;\tl\_/e torque 180.0% » 75
imit
F3-10 ASR output frequency| 0.0~20.0%. Used for PG V/F control only. 100% 75
limit ’
F3-11 |Droop level 0.00~50.00Hz 0.00Hz o) 76
F3-12 ‘Droop starting torque 0.0~100.0% (motor rated torque=100%) 0.0% O 76
0: Conditionally active(selected by digital
F3-13 |Torque control select input 45) 0 X 77
1: Active
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No. Name Setting range Default | Change |Page
0: F3-15 1. AIlxX5
2: AI2x.5 3: PFIxS5
4: UP/DOWN valuex2.5
F3-14 |Torque reference select | 5: Arithmetic unit 1>2.5 0 X 77
6: Arithmetic unit 2>2.5
7:  Arithmetic unit 3>2.5
8: Avrithmetic unit 4>2.5
F3-15 |Digital torque reference | -290.0~290.0% (motor rated torque=100%) 0.0% O 77
F3-16 Torque control speed| 0: Determined by reference frequency 0 o 77
limit input select 1: Determined by F3-17 and F3-18
F3-17 %?w:fd Ii(r:noirtnrol speed| 0.00Hz~F0-07 5.00Hz o 77
F3-18 ;I;c:lrgrz: y ni?tntrol speed| 0.00Hz~F0-07 5.00 Hz o 77
F3-19 E—J(;’D%JSWN timereference 0.000~10.000s 0.020s « 77
Speed/torque control| 0.001~1.000s
A swithing delay time B8 X Ui
S 0.01~5.00s Depends on
F3-21 |Pre-excitation time model X 77
F3-22 |Flux density 50.0~150.0% 90.0% x |77
F3-23 |Low-speed flux boost | 0~50% 0% X 78
Flux-weakening 0.010~3.000s
F3-24 regulator integral time 0.150s X &
F3-25 ﬁ:ﬁicttfommlve power| 0.0~250.0% (inverter rated power=100%) 120.0% « 78
F3-26 ‘Regenerative power limit| 0.0~250.0% (inverter rated power=100%) 120.0% X 78
F4: Digital input terminals and multistep speed
No. Name Setting range Default |Change| Page
0: No signal 31: PLC mode select 7
F4-00 | X1 terminal 1:  Multistep frequency 32: ) Aucxiliary reference 1
1 disabled
2:  Multistep frequency 33: Operation interrupted
2 34: DC braking(at stop)
_ : 3:  Multistep frequency 35: Process PID disabled
F4-01 | X2 terminal 3 36 PID2 2
4:  Multistep frequency 37: 3-wire stop command
4 38: Internal virtual FWD
: 5:  Multistep frequency terminal
F4-02 | X3 terminal 5 39: Internal virtual REV 3 X 78
6: Multistep frequency terminal
6 40: Analog reference
. 7:  Multistep frequency frequency hold
F4-03 | X4 terminal 7 41:  Accel/decel disabled 4
8: Multistep frequency 42: Run  command
8 switched to
. 9 Accel/decel time terminal/keypad
F4-04 | X5 terminal select 1 43: Reference frequency 12
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No. Name Setting range Default [Change| Page
10:  Accel/decel time switched to All
F4-05 | X6 terminal select 2 44: Reference frequency 13
11:  Accel/decel time switched to arithmetic
select 3 unit 1
12: External fault input 45: Speed/torque control
: 13:  Fault reset select
F4-06 | FWD terminal 14:  Jog forward 46: Multi-PID select 1 38
15:  Jog reverse 47:  Multi-PID select 2
16: Emergency stop 48: Multi-PID select 3
17: Inverter  run 49: Zero-servo command
disabled 50: Counter preset
18: Coast stop 51: Counter clear
19: UP/DOWN 52: Meter-counter clear
increase 53: Wobble frequency
20: UP/DOWN injection
decrease 54: Wobble state reset
21: UP/DOWN clear  55: total air blower
22: PLC  control operation time reset
F4-07 |REV terminal disabled 56: PFI position reverse 39
23: PLC operation 57: motor rated current
pause select 1
24: PLC standby state 58: motor rated current
reset select 2
25: PLC mode select 1
26: PLC mode select 2
27 PLC mode select 3
28:  PLC mode select 4
29: PLC mode select 5
30: PLC mode select 6
0: 1-wire mode(start/stop)
1: 2-wire mode 1(FWD, REV)
2:  2-wire mode 2(start/stop, direction)
F4-08 |FWD/REV mode 3 2-wire mode 3(start, stop) 1 X 81
4:  3-wire mode 1(FWD, REV, stop)
5:  3-wore mode 2(run, direction, stop)
Ten thoudands digit: X5
Input terminal  logic Thoudands digit: X4
F4-09 1(positive & negative) Hundreds digit: X3 00000 X 83
P g Tens digit: X2
Units digit: X1
. .| Hundreds digit: REV
F4-10 ;ng;itivfg’:;a'aﬁvgg'c Tens digit. FWD 000 X 83
P g Units digit: X6
Fa-11 Dlglt_z_il input terminal| 0~2000ms 10ms o 83
anti-jittering time
0: Level type(terminal)  1: Pulse
UP/DOWN  regulation|type(terminal)
2 mode 2:  Level type(keypad) 3: Pulse v O &
type(keypad)
F4-13 ‘UP/DOWN speed/step 0.01~100.00(unitis %s/s or %) 1.00 O 83
0: Stored on power loss
F4-14 U2 MEMOrY| 1. Cleared on power loss 0 O 83
select :
2: Cleared at stop and on power loss
F4-15 ‘UP/DOWN upper limit 0.0~100.0% 100.0% O 83
F4-16 ‘UP/DOWN lower limit -100.0~0.0% 0.0% O 83
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No. Name Setting range Default [Change| Page
F4-17 |Multi-speed select mode O Binary code 1 Direct select 0 X 84
2: Sum 3:  Number
0.00~650.00Hz
F4-18 Note:  The default values of multistep
Multistep  frequencies| frequencies 1~48 are their respective| n.00Hz
~ - O 84
1~48 frequency code numbers, for example, the|(n=1~48)
F4-65 ; :
default value of the multistep frequency 3 is
3.00Hz.
Multistep frequencies 1~48 corresponds to F4-18~F4-65 respectively, as shown below:
n 1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 | 13 | 14 | 15 | 16
f'r‘g;‘l:‘ei;]sct;pn FA-18 |F4-19|FA-20 |F4-21 |F4-22 | F4-23 | F4-24 | FA-25 | F4-26 | F4-27 | FA-28 | F4-29 | F4-30 | F4-31 | F4-32 | F4-33
n 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | 32
f'r\é':g;;]sct;pn FA-34 |F4-35| FA-36 |F4-37 | FA-38 | F4-30 | F4-40 | FA-41 | F4-42 |F4-43 | FA-A4| FA-45 | F4-46 | F4-47 | FA-48 | F4-49
n 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48
f'r\é':g;;]sct;pn FA-50 |F4-51|FA-52 |F4-53 | FA-54 | F4-55 |F4-56 | FA-57 | F4-58 |F4-59 | F4-60 | F4-61 |F4-62 | F4-63 | FA-64 | F4-65

F5: Digital and relay outputs

No. Name

Page

F5-00 |Y1 terminal

F5-01 | Y2 terminal

Setting range Default |Change

0: Inverter ready 37:  X4(after positive &
1:  Inverter running negative logic)
2: Frequency reach 38:  X5(after positive &
3 Frequency  reach negative logic)

detection signal 1 39: X6(after positive & 1
4: Frequency  reach negative logic)

detection signal 2 40: X7 (expansion
5:  Fault output terminal)
6: Holding brake signal 41: X8 (expansion
7:  Motor load overweight terminal)
8: Motor overload 42: X9 (expansion
9:  Undervoltage lockout terminal)
10: External fault trip 43: X10 (expansion
11: Fault auto-reset terminal)
12: Restart after 44: X11 (expansion

momentary power failure terminal) 2

13:  Alarm output 45:  FWD(after positive
14: Reverse running & negative logic)
15:  Stopping 46: REV(after positive
16: Run interruption & negative logic)

85
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No. Name Setting range Default [Change|Page
17:  Keypad control 4T Comparator 1
18:  Torque limit output
19:  Frequency upper limit  48: Comparator 2
20: Frequency lower limit  output
21: Running in generating 49: Logic unit 1 output
state 50: Logic unit 2 output
22: Running at zero speed 51: Logic unit 3 output
23:  Zero servo finished 52: Logic unit 4 output
24: PLC operation 53:  Timer 1 output
25: PLC operation pause 54:  Timer 2 output
26: PLC stage finished 55:  Timer 3 output
56: Timer 4 output
F5-02 | T1 relay output 57:  Encoder A channel 5
58: Encoder B channel
59: PFI terminal status
60: Virtual
revolution-counting
pulse
61: PLC mode 0
indication
62: PLC mode 1
indication 7
63: PLC mode 2
indication
No. Name Setting range Default [Change|Page
27: PLC cycle finished 64: PLC mode 3
28: PCdigital 1 indication
29: PC digital 2 65: PLC mode 4
30: Wobble frequency indication
upper/lower limit 66: PLC mode 5
31: Setpoint count reach indication
32: Designated count reach 67: PLC mode 6
33:  Meter-counter setpoint indication
length reach 68: PLC mode 7
F5-03 |T2 relay output 34:  Xl(after positive & indication 13 X 86
negative logic) 69: Designated count 2
35:  X2(after positive & reach
negative logic) 70: Logic unit 5 output
36:  X3(after positive & 71: Logic unit 6 output
negative logic) 72:  End of expected
life of air blower
73: Process PID
sleeping
Y output logic(positive| Tens digit: Y2
F5-04 & negative) Units digit: Y1 00 X 8
Frequency reach| 0.00~650.00Hz
b detection band 2t © &
F5-06 Frequgncy reach| 0.00~650.00Hz 50.00Hz o 88
detection level 1
Frequency reach| 0.00~650.00Hz
F5-07 detection hysteresis 1 1.00Hz O 88
Frequency reach| 0.00~650.00Hz
F5-08 detection level 2 25.00Hz o 88
Frequency reach| 0.00~650.00Hz
F5-09 detection hysteresis 2 1.00Hz O 8
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No. Name Setting range Default [Change|Page
F5-10 Y1 terminal closing| 0.00~650.00s 0.00s
delay
F5-11 Y1 terminal opening 0.00s o 89
delay
F5-12 Y2 terminal closing 0.00s
delay
F5.13 Y2 terminal opening 0.00s
delay
F5-14 T1 terminal closing| 0.00~650.00s 0.00s
delay
F5-15 T1 terminal opening 0.00s
delay
T2 terminal closing © 8
i i
F5-16 delay 0.00s
F5-17 T2 terminal opening 0.00s
delay
F6: Analog and pulse frequency terminals
No. Name Setting range Default [Change|Page
0: 0~10V or 0~20mA(corresponding to
0~100%)
1:  10~0V or 20~OmA(corresponding to
0~100%)
2:  2~10V or 4~20mA(corresponding to
0~100%)
3: 10~2V or 20~4mA(corresponding to
. 0~100%)
F6-00 AlL input type 4: -10~10V or -20~20mA(corresponding to 0 O 8
-100~100%)
5. 10~-10V or 20~-20mA(corresponding to
-100~100%)
6: 0~10V or 0~20mA(corresponding to
-100~100%)
7:  10~0V or 20~OmA(corresponding to
-100~100%)
F6-01 All gain 0.0~1000.0% 100.0% O 89
F6-02 |All bias -99.99~99.99% (10V or 20mA=100%) 0.00% O 89
F6-03 | All filtering time 0.000~10.000s 0.100s @] 90
F6-04 |All zero-point threshold | 0.0~50.0% 1.0% O 90
F6-05 Al1 zero-point hysteresis 0.0~50.0% 0.0% o %0
error
0.0~20.0% (10V or 20mA=100%)
Note:  For 2~10V/4~20mA or 10~2V/
e |AIL disconnection| 20~4mA, the internal  disconnection o
F6-06 threshold threshold is fixed at 10%; for -10~10V or 0.0% O %
-20~20mA, the disconnection test is not
performed.
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frequency after

accel/decel 34:

16: PG detection

frequency 35:

17:
18:

Counter error

2 output
21: Arithmetic unit 41:
3 output 42:
43:
44:

Count 36:
percentage 37:
19:  Arithmetic unit 38:

1 output 39:
20: Arithmetic unit 40:

digital setting
Arithmetic unit 5
digital setting
Arithmetic unit 6
digital setting
PC analog 1
PC analog 2
Factory output 1
Factory output 2
Output frequency
(for factory use)
Keypad POT value
Count value of
counter 2
Temperature of
radiator 1
Temperature of

radiator 2

No. ‘ Name Setting range Default |Change|Page
F6-07 ‘AIZ input type Same as F6-00 0 (@] 90
F6-08 ‘AIZ gain 0.0~1000.0% 100.0% O 90
F6-09 ‘AIZ bias -99.99~99.99% (10V or 20mA=100%) 0.00% O 90
F6-10 ‘AIZ filtering time 0.000~10.000s 0.100s O 90
F6-11 ‘AIZ zero-point threshold | 0.0~50.0% 1.0% O 90
F6-12 eAr'rirzem'po'"thySteres's 0.0~50.0% 00% | O | 9%
F6-13 fr;lnzeshold disconnection| Same as F6-06 00% o 90

0: Operating 22:  Arithmetic unit 4

frequency output

1: Reference 23:  Arithmetic unit 5

frequency output

2: Output current  24:  Arithmetic unit 6

3:  Output voltage output

4: Output power  25: Low-pass filter 1

5:  Output torque output

6: Reference 26:  Low-pass filter 2

torque output

7 PID feedback 27: Analog multiple

value switching output

8:  PID reference 28: Comparator 1

value digital setting

9:  PID output value 29: Comparator 2

10: All digital setting

11: AI2 30:  Arithmetic unit 1

12: PFI digital setting

13: UP/DOWN 31:  Arithmetic unit 2

value digital setting
F6-14 AOL1 function 14: DC link 32:  Arithmetic unit 3 0 @] 92

voltage digital setting
15: Reference 33:  Arithmetic unit 4

42




5 Parameter table

No. Name Setting range Default [Change|Page
0: 0~10V or 0~20mA
F6-15 |AOL1 type 1: 2~10V or 4~20mA 0 O 92
2: 5V or 10mA at the center
F6-16 |[AO1 gain 0.0~1000.0% 100.0% O 92
F6-17 |AO1 bias -99.99~99.99% (10V or 20mA=100%) 0.00% O 92
F6-18 ‘AOZ function Same as F6-14 2 (@] 92
F6-19 ‘AOZ type Same as F6-15 0 @] 92
F6-20 [AOZ gain 0.0~1000.0% 100.0% O 92
F6-21 |[AO2 bias -99.99~99.99% (10V or 20mA=100%) 0.00% O 92
PFI frequency| 0~50000Hz
F6-22 corresponding to 100% 10000Hz) O | 93
PFI frequency| 0~50000Hz
F6-23 corresponding to 0% OHz © %
F6-24 |PFI filtering time 0.000~10.000s 0.100s O 93
F6-25 |PFO function Same as F6-14 0 @] 94
e [PFO  output  pulse| 0: Frequency modulation
Fead modulation method 1: Duty-ratio modulation v © e
PFO frequency| 0~50000Hz (also as the duty-ratio modulation
oy corresponding to 100% | frequency) LOCRRHLTIN o4
F6-28 PFO _ frequency| 0~50000Hz OHz o 94
corresponding to 0%
PFO duty ratio| 0.0~100.0% 0
R corresponding to 100% dwaezs |- © o
i - 0
R N A L B 00% | O |94
corresponding to 0%
F7: Process PID parameters
No. Name Setting range Default |Change | Page
0: PID control disabled
1: PID control enabled
2: PID corrects reference frequency prior to
accel/decel
F7-00 |PID control select 3:  PID corrects reference frequency after 0 X 94
accel/decel
4:  PID corrects torque
5:  Free PID function
0: F7-04 1: Al 2: A2
3: PFI 4:  UP/DOWN value
FOHEEL | A1 B ree i) 5:  Arithmetic unit 1 6:  Arithmetic unit 2 v X 2
7:  Arithmetic unit 3 8:  Avrithmetic unit 4
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No. Name Setting range Default |Change | Page
0: AIl 1: AI2 2: PRl 3: All-AI2
4: AlIL+AI2 54 ”Am 6: ”AlZ‘
7 A=A 8: |J|AIl+ A2
F7-02 |PID feedback ch I 0 X 95
eedback channe 9:  Avrithmetic unit 1 10:  Arithmetic
unit 2
11:  Avrithmetic unit 3 12:  Arithmetic
unit 4
F7-03 ‘PID display coefficient |0.010~10.000(only affects FU-13 and FU-14) 1.000 O 96
F7-04 ‘PID digital reference -100.0~100.0% 0.0% @) 96
F7-05 ‘Proportional gain 1 0.00~100.00 0.20 O 96
F7-06 ‘Integral time 1 0.01~100.00s 20.00s O 96
F7-07 |Differential time 1 0.00~10.00s 0.00s O | 9
F7-08 ‘Proportional gain 2 0.00~100.00 0.20 O 96
F7-09 [lntegral time 2 0.01~100.00s 2000s | O | 96
F7-10 ‘Differential time 2 0.00~10.00s 0.00s O 96
0: By digital input 36
1:  According to operating frequency
P 2:  |Arithmetic unit 1|
F7-11 |PID parameter switching 3 |Arithmetic unit 2| 0 X 96
4:  |Arithmetic unit 3|
5:  |Arithmetic unit 4|
F7-12 ‘Sampling period 0.001~10.000s 0.010s O 97
F7-13 ‘Error limit 0.0~20.0% (PID setpoint=100%) 0.0% O 97
F7-14 | Setpoint up/down time |0.00~20.00s 0.00s o | o7
F7-15 PID o regulation|0:  Positive 1: Negative 0 % 97
characteristic
F7-16 ‘Integral regulation 0: Disabled 1: Enabled 1 X 98
F7-17 |PID upper limit F7-18~100.0% 100.0% | O | 98
F7-18 |PID lower limit -100.0%~F7-17 0.0% O | 98
|~ 0, imi i
F7-19 |PID differential limit 0.0~100.0% (limits the max. and min. value of ¢ ;o o 08
differential component)
F7-20 ‘PID preset F7-18~F7-17 0.0% @) 98
F7-21 ‘PID preset holding time |0.0~3600.0s 0.0s X 98
F7-22 |Multi-PID setpoint 1 |-100.0~100.0% 1.0%
F7-23 |Multi-PID setpoint 2 2.0%
F7-24 |Multi-PID setpoint 3 3.0%
F7-25 |Multi-PID setpoint 4 40% O | 98
F7-26 |Multi-PID setpoint 5 5.0%
F7-27 |Multi-PID setpoint 6 6.0%
F7-28 |Multi-PID setpoint 7 7.0%

44




5 Parameter table

F8: Simple PLC

No.

Name

Setting range Default

Change

Page

F8-00

F8-01

PLC operation setting

PLC mode

Units digit: PLC cycle mode
0: PLC operation disabled
1: N cycles(cycle number decided by
F8-02)+stop
2: N cycles +final stage speed (cycle
number decided by F8-02)
3:  Continuous cycle
Tens digit: PLC restart mode
0: Restart from the first stage
1: Restart from the frequency of the
interrupted stage
2: Restart from the operating frequency at
the moment of interruption
Hundreds digit: Whether to save PLC status
parameters after power-off
0: Not store 1: Store
Thousands digit:  Unit of time for each stage
0: Second 1: Minute

Units digit: PLC mode/stage number
: 1>48, 1 mode, 48 stages

224, 2 modes, 24 stages for each mode
3x%16, 3 modes, 16 stages for each mode
4x12, 4 modes, 12 stages for each mode
6>8, 6 modes, 8 stages for each mode

5: 8>6, 8 modes, 6 stages for each mode
Tens digit: PLC mode select

0: Binary codeselect 1: Direct select

2~9: Mode 0~7

hrovRQ

0000

00

98

99

F8-02

PLC cycle number

1~65535

99

F8-03

F8-97

Stage(1~48) setting

Units digit:  Direction

0: Forward 1: Reverse
Tens digit:  Accel/decel time select

0:  Accel/decel time 1 1: Accel/decel
time 2

2:  Accel/decel time 3 3: Accel/decel
time 4

4:  Accel/decel time 5 5: Accel/decel
time 6

6: Accel/decel time 7 7: Accel/decel
time 8

00

99

F8-04

F8-98

Stage(1~48) time

0.0~6500.0(second or minute)
The time unit is determined by the thousands

digit of F8-00

0.0

(@)

99

Parameters of PLC and multistage frequency are as follows (refer to Page 85 for PLC mode and step
divisions: )

n

1 2 3

4

5 6 7 8 9 10 11 12

13

14

15

16

Stage n
setting

F8-03 |F8-05 |F8-07

F8-09 |[F8-11|F8-13 |F8-15 |F8-17 |F8-19 |F8-21|F8-23 |F8-25

F8-27

F8-29

F8-31

F8-33

Stage n
time

F8-04 |F8-06 |F8-08

F8-10 |F8-12|F8-14 |F8-16 |F8-18 |F8-20 |F8-22 | F8-24 |F8-26

F8-28

F8-30

F8-32

F8-34
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Multistep
frequency n|F4-18 |F4-19 |F4-20 |F4-21|F4-22 |F4-23 | F4-24 |F4-25 |F4-26 |F4-27 |F4-28 |F4-29 |F4-30 |F4-31 |F4-32 |F4-33
n 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | 32
Stage n
setting  |F8-35 |F8-37 |F8-39 | F8-41|F8-43|F8-45|F8-47 |F8-49 |F8-51 |F8-53 |F8-55 |F8-57 |F8-59 |F8-61 |F8-63 |F8-65
Stage n
time  |F8-36 |F8-38 |F8-40 |F8-42 |F8-44 |F8-46 | F8-48 | F8-50 | F8-52 | F8-54 | F8-56 | F8-58 | F8-60 | F8-62 | F8-64 |F8-66
Multistep
frequency n|F4-34 |F4-35 |F4-36 | F4-37 | F4-38 | F4-39 | F4-40 |F4-41 |F4-42 |FA-43 |F4-44 |F4-45 |F4-46 |F4-47 |F4-48 |F4-49
n 33 | 34 | 35 | 36 | 37 | 38 | 39 | 40 | 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48
Stage n
setting  |F8-67 |F8-69 |F8-71 |F8-73 |F8-75 |F8-77 |F8-79 |F8-81 |F8-83 |F8-85 |F8-87 |F8-89 |F8-91 |F8-93 | F8-95 | F8-97
Stage n
time F8-68 |F8-70 |F8-72 |F8-74 |F8-76 |F8-78 |F8-80 | F8-82 |F8-84 | F8-86 |F8-88 |F8-90 |F8-92 |F8-94 | F8-96 |F8-98
Multistep
frequency n|F4-50 |F4-51 |F4-52 |F4-53|F4-54 |FA4-55 | FA-56 |F4-57 |FA-58 |FA-59 |F4-60 |F4-61 |F4-62 |F4-63 |F4-64 |F4-65
F9: Wobble frequency, counter, meter-counter and zero-servo
No. Name Setting range Default | Change | Page
0: Disabled
Fo-go |Wobble  frequency| ;. A\ injection 0 x| 103
injection mode : S
2:  Manual injection
Wobble amplitude| 0: Center frequency=100%
F9-01 X 1
9-0 control 1: Max. frequency=100% 0 03
Preset wobble| F0-08~F0-07
F9-02 frequency 0.00Hz O 103
F9-03 Pre_sg Wo_bble frequency| 0.0~3600.0s 0.0s o 103
waiting time
4 |Wobble frequency| 0.0~50.0 % (relative to center frequency or o
Fo-04 amplitude Max. frequency) 0.0% O 103
. : 0.0~50.0 % (actual wobble frequency 0
F9-05 |Sudden jump frequency amplitude=100%) 0.0% O 103
F9-06 |Sudden jump time 0~50ms 0ms O 103
F9-07 |Wobble period 0.1~1000.0s 10.0s O 103
F9-08 |Rising time 0.0~100.0% (F9-07=100%) 50.0% O 104
F9-09 |Wobble randomness 0.0~50.0% (F9-07=100%) 0.0% O 104
Units digit:  Wobble restart mode afte stop
0: Smooth restart 1: Restart from
Wobble restart and|zero
Fo-10 power-off setting Tens digit: Whether to save the wobble 00 X 104
frequency status after power-off
0: Save 1: Not save
11 |Counter UP command| Same as F5-00. Selecting digital outputs
R select 57~59 can achieve high-speed counting. & o 3
Counter DOWN
FO-12 | Command select e Q| e
F9-13 |Counter preset value 0~65535 0 O |105
F9-14 ‘Setpoint count F9-15~65535 10000 O 105
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No. ‘ Name Setting range Default | Change | Page
F9-15 ‘Designated count 0~F9-14 0 (@] 105
Counter 1~65535
F9-16 |frequency-deviding 1 O 106
coefficient
Meter-counter  input| S2me s F5-00
F9-17 P Selecting digital outputs 57~59 can realize 0 O 107
command select ; .
high-speed meter counting.
F9-18 Meter-counter setpoint| 0~65535m 1000m o 107
length
Fg.19 |Meter-counter  pulse| 0.1~6553.5 100.0 o 107
number per meter
0: Invalid
1: Always valid
S |z san o] 2:  Conditionally valid(selected by digital ¢ X Loy
input 49)
F9-21 ‘Zero-speed level 0~120r/min 30r/min X 108
F9-22 ‘Zero—servo ending level | 1~10000 pulse(s) 10 O 108
F9-23 |Zero-servo control gain | 0.00~50.00 1.00 X 108
Given position control | -32768~32767
F9-24 number 0 O 108
F9-25 Reserved - - -
F9-34
FA: Motor parameters
No. ‘ Name Setting range Default | Change | Page
. 11: Standstill auto-tuning
FA-00 Auto-tuning 22: No-load auto-tuning 00 X 110
0.4071100.00kW/0.4™1200.0kW Depends
FA-01| Motor rated capacity on X 110
model
FA-02 | Pole number 2748 4 X | 110
0.571200.0A Depends
FA-03 Motor rated current on X 110
model
FA-O4‘ Motor rated frequency | 1.00"650.00Hz 50.00Hz X 110
12540000r/min Depends
FA-05 Motor rated speed on X 110
model
150~500V, default 380V
FA-06 | Motor rated voltage 380V X 110
0.1AFA-03 "rated current of motor" Depends
FA-07 | Motor no-load current on X 111
model
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protection level

No. Name Setting range Default | Change | Page
0.00750.00% Depends
FA-08 | Motor stator resistance on @] 111
model
0.00750.00% Depends
FA-09 | Motor leakage reactance on O 111
model
0.00750.00% Depends
FA-10| Motor rotor resistance on @] 111
model
0.072000.0% Depends
FA-11 | Motor mutual reactance on O 111
model
FA-12 Motor core §aturat|on 1.000 1.500 1.300 X 111
coefficient 1
FA.13| Motor core saturation | 1.000 FA-:ILIZ “motor  core  saturation| 4 444 % 11
coefficient 2 coefficient 1
Motor core saturation FA-15 " motor core saturation coefficient
e coefficient 3 4"~1.000 ey X Ll
FA-15 Motor core §aturat|on 0.500 1.000 0.700 X 112
coefficient 4
Fb: Protection functions and advanced settings
No. Name Setting range Default | Change | Page
0: Common motor
Fb-00 | Motor cooling condition | 1:  Inverter-controlled motor or motor with 0 O 112
separate cooling fan
} Motor overload 50.0~150.0% (motor rated current=100%) o
Fb-01 protection level 100.0% O 12
0: Noaction
Fb-02 | Motor overload action | 1: Continue running with an alarm 2 X 112
2: Coast to a stop due to fault
Units digit: inverter input phase loss
protection
0: No action
T (W] T 1: Continue running with an alarm
Fb-03 T g 2: Coast to a stop due to fault 00 X 113
P Tens digit:  Action to overweight
0: No action
1: Continue running with an alarm
2: Coast to a stop due to fault
_0a | Motor load overweight | 20.0~200.0% (motor rated current=100%) 0
RO detection level Letbe X A
Fb-05 Motor Ioaq ove_rwelght 0.0~30.0s 505 > 113
detection time
0: No action
Fb-06 Invertreort:gt?grqload 1: Continue running with an alarm 0 X 113
P 2:  Coast to a stop due to fault
Fp-o7 | Mverterunderload | 0.0~100.0% (inverter rated current=100%) 300% « 113
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No. Name Setting range Default | Change | Page
Fb-08 underload_ pro_tection 0.0~100.0s 1.0s « 113
detection time
0: Noaction
1: Run at the average frequency within 10s
Fb-09 Analog input before disconnection, with an AL.Aco alarm 0 » 113
disconnection action 2:  Run at the frequency set by Fb-10, with
an AL.Aco alarm
3: Coast to a stop, with an Er.Aco alarm
Fb-10 Fr_equenqy after an_alog 0.00Hz~F0-06 0.00Hz o 114
input disconnection
Units digit: inverter input phase loss
protection
0: No action
1: Continue running with an alarm
2: Coast to a stop due to fault
Tens digit: inverter output phase loss
protection
0: No action
1: Continue running with an alarm
Fb-11 | Other protection actions | 2: Coast to a stop due to fault 0022 X 114
Hundreds digit: keypad  disconnection
protection
0: No action
1: Continue running with an alarm
2: Coast to a stop due to fault
Thousands digit:  parameter store failure
protection
0: Continue running with an alarm
1: Coast to a stop due to fault
Fb-12 Accel overcur_rent 0: Invalid 1: Valid 1 50 114
stall prevention
Fb-13 Accel ovg:;ﬂ:rent stall | 10.0~150.0% (inverter rated current=100%) 150.0% < 114
Constant-speed 0: Invalid 1: Valid
Fb-14 overcurrent stall 1 X 114
prevention
Constant-speed 10.0~150.0% (inverter rated current=100%
Fo-15 1 vercurrent stall point ( ) 150.0% | X 114
Fb-16 Overvoltag_e stall 0: Invalid 1: Valid 1 < 114
prevention
650~750V, default 700V
Fb-17 | Overvoltage stall point 700V X 115
0: Coast to a stop and report the
undervoltage fault(Er.dcL)
1: Coast to a stop, and restart if the voltage
DC link undervoltage resumes within the time set by Fb-20 or report
Fb-18 action the undervoltage fault(Er.dcL) if undervoltage 0 X 115
time exceeds the time set by Fb-20
2: Coast to a stop, and restart if CPU is still
working and detects that the voltage resumes,
without reporting the undervoltage fault
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No. Name Setting range Default | Change | Page
3: Decelerate, and accelerate to the reference
frequency if CPU is still working and detects
that the voltage resumes, without reporting the
undervoltage fault.
. 370~480V, default 400V
Fb-19 DC link un_dervoltage 400V « 115
point
Fb-20 Allowable time for | 0.0730.0s 01s ™ 115
momentary power failure ’
Fp-21 M(_)mentary power 9.0~200.0s(|f Fb-21=0.0, the current decel time 0.0s » 115
failure decel time is used)
Fb-22 Auto reset times 0710 0 X 116
Fb-23 | Autoresetinterval | 1.0730.0s 5.0s X 116
Fb-24 Fault output during auto | 0:  No output 1: Output 0 « 116
reset
0: Restart according to the preset starting
025 | oo auto reset of paus | | MOC2 L | x |us
P, P 1: Restart smoothly
Fb-26 | Power-on auto reset | 0: Disabled 1: Enabled 1 O 116
S . .| 620~720V
Built-in braking unit
Fb-27 working threshold 680V o |7
Fb-28 Modulation mode 0: Auto 1: Continuous 0 O 117
75~160 kW: 1.1k~8.0 kHz, default 2.5kHz | Depends
Fb-29 Carrier frequency 200kW or more: 1.1k~5.0 kHz, default| on O 117
2.0kHz model
Fb-30 | Random PWM setting | 0~30% 0% o |17
g Carrier frequency auto | 0: Disabled 1: Enabled
Fb-31 et 1 o |17
Fb-32 ‘ Deadband compensation | 0:  Disabled 1: Enabled 1 X 117
Fb-33 Space vector angle stop | 0: Not save 1: Save 0 « 117
save
Fb-34|  Overmodulation | 0: Disabled 1: Enabled 1 x| 118
Fb-35|  Cooling fan control O Stop after §tandby state lasts 3 minutes 0 o 118
1: Keep running
Fb-36 Jump frequency 1 0.00~625.00Hz 0.00Hz O 118
Fb-37 Jumping width 1 0.00~20.00Hz 0.00Hz O 118
Fb-38 Jump frequency 2 0.00~625.00Hz 0.00Hz o 118
Fb-39 Jumping width 2 0.00~20.00Hz 0.00Hz O 118
Fb-40 Jump frequency 3 0.00~625.00Hz 0.00Hz O 118
Fb-41 Jumping width 3 0.00~20.00Hz 0.00Hz @] 118
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FC: Keypad operation and display settings

No. Name Setting range Default |Change | Page
. 0: Allmenus 1. User selected parameters
FC-00  Display parameter select 2: Parameters different from factory settings 0 O 119
Units digit:  determines which keys are locked.
0: None locked 1:  All locked
2: All locked but [1] 3: All locked but
4:  All locked but [1] and
5. All locked but 1] and (o]
Tens digit:  determines the function of [o]
0: Valid only when keypad is the command
source
1: Valid when keypad, terminal or
communication is the command source.
Stops motor according to preset stop
Key function and auto mode.
FC-01 lockup 2:  Stops motor according to preset stop 0000 X 119
mode when keypad is the command
source. When other channels are the
command coerce, makes the motor coast
to a stop and gives an Er.Abb alarm.
Hundreds digit: determines the function of
(only when keypad is command source)
0: Invalid
1: Valid only in standby state
2: Valid
Thousands digit: determines the function of
[1] (only when keypad is command source)
0: Normal run 1: Jog
Monitored parameter 1 |-1~59
Foe (in run and standby)  |Select monitored parameters which are L O L
Monitored parameter 2 | displayed in both running and standby states.
FC-03 (in run ang standby) |Note: -1 indicates null and 0-59 represent -1 O | 119
Monitored = FU-00~FU-59. The minimum value of FC-02 is
g onitored parameter 3 | B
AL (in run and standby) L O =
Monitored parameter 4
Gk (in run and standby) = O |19
Monitored parameter 5
RS (in run and standby) = SRS
Monitored parameter 6
ReU (in run and standby) = CHES
Monitored parameter 7
G (in run and standby) = O e
Monitored parameter 1 |-1~59
FC-09 (in run) Select monitored parameters which are only 0 O 119
; displayed in running state.
Monitored parameter 2
FC-10 (in fun) Note: -1 indicates null and 0~59 represent| 2 O |19
- FU-00~FU-59.
FC-11 Monitored parameter 3 4 o 119
(in run)
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No. Name Setting range Default |Change | Page
FC-12 Monltore;d parameter 4 1 o 119
(in run)
FC-13 ‘Speed display coefficient|0.001~10.000 1.000 O 120
FC-14 Line spee_d_dlsplay 0.01~100.00 001 o 120
coefficient
FC-15 -00.01~FU.59(excluding factory parameters Fn)
Note: -00.01 indicates null and others
~ User parameters 1~30 -00.01 O 120
FC-44 represent parameter numbers. For example,
F0.01 represents FO-01.
FC-45 User parameter 31 |Fixed as FC-00 FC.00 A 120
FC-46| User parameter 32  |Fixed as FO-10 F0.10 A 120
Table of User parameters:
n 1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 | 13 | 14 | 15 | 16
User
parameter n FC-15|FC-16|FC-17 |FC-18|FC-19|FC-20|FC-21|FC-22|FC-23|FC-24|FC-25|FC-26|FC-27 |FC-28|FC-29 |FC-30
n 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | 32
User e 31|Fc-32|Fc-33|Fc-34|FC-35|FC-36|FC-37|FC-38|FC-30|FC-40|FC-41|FC-42|FC-43|FC-44|FC-45|FC-46
parameter n;
Fd: Expansion options and functions
No. | Name | Setting range Default | Change | Page
Fd-00 11: Upload parameters from inverter 00 X 120
to keypad
22: Download parameters from
A keypad to inverter
Parameter copying 33: Confirm the consistency of
keypad parameters with inverter
parameters
44: Clear parameters stored in keypad
Fd-01( PG pulse number 1~8192 1024 X 120
per revolution
Fd-02 0: Quadrature encoder 0 X 120
PG type 1: Single-channel encoder
Fd-03 PG direction 0: ) Positive 1: 0 X 121
Negative
Fd-04 0: No action 2 X 121
PG disconnection 1: Alarm (AL.PGo displayed)
reaction 2: Coast to a stop due to fault(Er.PGo
displayed)
Fd-05| PG disconnection 0.1710.0s 1.0s X 121
detection time
Fd-06 PG speed ratio 171000 1 X 121
denominator
Fd-07 PG speed ratio 171000 1 X 121
numerator
Fd-08 PG speed test 0.000"2.000s 0.005s O 121
filtering time
Fd-09 [ Expansion digital Options are the same as the function 0 X 121
input terminal X7 | F4-00 of digital output terminal X1
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No. Name Setting range Default | Change | Page
Fd-10 Expansion digital
input terminal X8
Fd-11 Expansion digital
input terminal X9
Fd-12 Expansion digital
input terminal X10
Fd-13 | Expansion digitla
input terminal X11
Fd-14 Expansion digital Same as F5-00 0 X 122
output terminal Y3
Fd-15 Expansion digital
output terminal Y4
Fd-16 Expansion digital
output terminal Y5
Fd-17 Expansion digital
output terminal Y6
Fd-18 Expansion digital 122
output terminal Y7
Fd-19 Counting method 0: Commpn counting 1: 0 X 122
Quadrature counting
Fd-20 | Designated count 2 0~F9-14 0 O 122
Fd-21 | Logic unit 5 input 1 Same as F5-00 0 O 122
Fd-22 | Logic unit 5 input 2 0 O 122
Fd-23 | Logit unit 5 config Same as FE-14 9 O 122
Fd-24 | Logic unit 5 output Same as F4-00 0 [@) 122
Fd-25 | Logic unit 6 input 1 Same as F5-00 0 O 122
Fd-26 | Logic unit 6 input 2 0 O 122
Fd-27 | Logic unit 6 config Same as FE-14 9 [@) 122
Fd-28 | Logic unit 6 output Same as F4-00 0 O 122
Fd-29 Electronic gear 1~65535 1 O 122
member settings
Fd-30 Electronic gear 1~65535 1 O 122
denominator
settings
Fd-31 | Expected service lift 0~65000h 40000h X 122
settings for air
blower
Fd-32 | Sleeping frequency 0.00~650.00Hz 40.00Hz O 122
Fd-33 Sleeping waiting 0.0~3600.0s 60.0s @] 122
time
No. Name Setting range Default [ Change | Page
Fd-34 [ Wakeup deviation | 0.00~100.00%, note: sleeping functionis | 100.00 O 123
invalid if it is 100% %
Fd-35 [ Wakeup delay time 0.000~60.000s 0.500s O 123
Fd-36 | Rated current 1 of 0.5~1200.0A 8.8A O 124
motor
Fd-37 | Rated current 2 of 8.8A @] 124
motor
Fd-38
~ Reserved - - - -
Fd-60
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FE: Programmable unit

No. Name Setting range Default | Change | Page
FE-00 Compara_torl in-phase |Same as F6-14 0 o 124
input
FE-01 Co_mparator_l Same as F6-14 0 o 124
opposite-phase input
Units digit:  selects the functions
0: > 1. < 2. =  3i#
4: Outputalways 1 5: Output always 0
Tens digit:  whether to take absolute value
0: No 1: Yes
FE-02 | Comparator 1 config |Hundreds digit: selects the protection function| 005 O 124
for comparator output
0: Noaction
1:  The motor continues running with an alarm
2:  The inverter coasts to a stop due to
fault(Er.Col or Er.Co2 displayed)
FE-03 Comparator 1 digital |-100.0~100.0% (corresponding to analog output 50.0% 125
setting 28)
FE-04 | Comparator 1 error band |0.0~100.0% 5.0% 125
FE-05 Comparator 1 output |Same as F4-00 0 o 125
select
FE-06 Comp_aratoern-phase Same as F6-14 0 o 125
input select
Comparator 2 Same as F6-14
FE-07 | opposite-phase input 0 O 125
select
FE-08 | Comparator 2 config |Same as FE-02 005 O |125
FE-09 Comparato_rz digital |-100.0~100.0% (corresponding to analog output 50.0% o 125
setting 29)
FE-10 ‘Comparator 2 error band |0.0~100.0% 5.0% O |125
FE-11 Comparator 2 output  |Same as F4-00 0 o 125
select
FE-12 Logic unit Linput1l |Same as F5-00 0 o 126
select
FE-13 Logic unit 1 input 2 0 o 126
select
0: AND 1: OR 2: NAND
3: NOR 4: XOR(%) 5: XNOR(=)
FE-14 Logic unit 1 config  |6: Output=input 1 7:  Output= ~ input 1 9 O 126
8: Output=1 9: Output=0 10: R-S
trigger
FE-15 Logic unit 1 output  |Same as F4-00 0 o 126
select
y Logic unit 2 input1 |Same as F5-00
FE-16 o 0 O 126
FE-17 Logic unit 2 input 2 0 o 126
select
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No. ‘ Name Setting range Default | Change | Page
FE-18 ‘ Logic unit 2 config  [Same as FE-14 9 O 126
FE-19 Logic unit 2 output  |Same as F4-00 0 o 126

select
FE-20 Logic unit 3 input1 |Same as F5-00 0 o 126
select
FE-21 Logic unit 3 input 2 0 126
select
FE-22 Logic unit 3 config  |[Saem as FE-14 9 126
FE-23 Logic unit 3 output  |Same as F4-00 0 126
select
’ Logic unit4 input1 |Same as F5-00
FE-24 el 0 O 126
Logic unit 4 input 2
FE-25 select 0 O 126
FE-26 Logic unit 4 config  [Same as FE-14 9 @) 126
FE-27 Logic unit 4 output  |Same as F4-00 0 o 126
select
FE-28 | Timer 1inputselect |Same as F5-00 0 O 127
Units digit:  type of timer
0: Rising edge delay
1: Falling edge delay
2: Rising and Falling edge delay
3:  Pulse function
Tens digit: magnification of set time
FE-29 Timer 1 config 0: 1 1: 10 2: 100 300 O 127
3: 1000 4: 10000 5: 100000
Hundreds digit:  output signal setting
0: Output=input 1: Output=~input
2: Output=1 3:  Output=0
4:  AND 5. NAND 6: OR 7:
NOR
FE-30 Timer 1 set time 0~40000ms. Delay time=set time>magnification | 0ms O 127
FE-31 | Timer 1 output select |Same as F4-00 0 O 127
FE-32 ‘ Timer 2 input select  |Same as F5-00 0 @) 127
FE-33|  Timer 2 config Same as FE-29 300 o | 127
FE-34 [ Timer 2 set time 0~40000ms. Delay time=set time>magnification | 0ms O 127
FE-35 | Timer 2 output select |Same as F4-00 0 O 127
FE-36 | Timer 3inputselect |Same as F5-00 0 @) 127
FE-37 Timer 3 config Same as FE-29 300 @) 127
FE-38 Timer 3 set time 0~40000ms. Delay time=set time>magnification | 0ms O 127
FE-39 | Timer 3 output select |Same as F4-00 0 O 127
FE-40 ‘ Timer 4 input select  |Same as F5-00 0 O 127
FE-41 ‘ Timer 4 config Same as FE-29 300 @) 127
FE-42 ‘ Timer 4 set time 0~40000ms. Delay time=set time>magnification | 0ms O 127
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No. Name Setting range Default | Change | Page
FE-43 | Timer 4 output select |Same as F4-00 0 @) 127
FE-44 Avrithmetic unit 1 input 1 [Same as F6-14 0 o 128

select
FE-45 Avrithmetic unit 1 input 2 0 o 128
select
0: Input 1+input 2 1: Input 1-input 2
2: Input 1xinput 2 3:  Input 1=input 2
4:  Take the smaller one of the two
FE-46 | Arithmetic unit 1 config |5: Take the larger one of the two 0 O 128
6: |Input 1|>input 2 7: |Input 1|input 2
8: Input 1 is output directly(functions as a
connection)
- o " . 5 -
FE-47 Arithmetic u_nltldlgltal 100.0~100.0% (corresponding to analog output 0.0% o 128
setting 30)
FE-48 Avrithmetic unit 2 input 1|Same as F6-14 0 o 128
select
No. ‘ Name Setting range Default | Change | Page
FE-49 Avrithmetic unit 2 input 2 |Same as F6-14 0 o 128
select

FE-50 ‘ Arithmetic unit 2 config [Same as FE-46 0 @) 128

FE-51 Arithmetic unit 2 digital |-100.0~100.0% (corresponding to analog output 00% o 129
setting 31)

FE-52 Avrithmetic unit 3 input 1|Same as F6-14 0 o 129
select

FE-53 Avrithmetic unit 3 input 2 0 129
select

FE-54 | Arithmetic unit 3 config |[Same as FE-46 0 129

- T —— . ) -

FE-55 Arithmetic u_n|t3d|g|tal 100.0~100.0% (corresponding to analog output 0.0% 129
setting 32)

FE-56 Avrithmetic unit 4 input 1 [Same as F6-14 0 o 129
select

Avrithmetic unit 4 input 2
FE-57 select 0 O 129
FE-58 | Arithmetic unit 4 config |Same as FE-46 0 129
- o e L ~ ) -

FE-59 Arithmetic u_n|t4d|g|tal 100.0~100.0% (corresponding to analog output 0.0% 129
setting 33)

FE-o | Arithmetic unit S input 1| Same as F6-14 0 o 129
select

FE-61 Avrithmetic unit 5 input 2 0 129
select

FE-62 | Arithmetic unit 5 config |[Same as FE-46 0 129

FE-63 Arithmetic u_n|t5d|g|tal -100.0~100.0% (corresponding to analog output 0.0% 129
setting 34)

FE-64 ArlthmetlseLIJ:é: 6 input 1 |Same as F6-14 0 o 129
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No. ‘ Name Setting range Default | Change | Page
FE-65 Avrithmetic unit 6 input 2 0 o 129
select
FE-66 [ Arithmetic unit 6 config |Same as FE-46 0 O | 129
. T _ ) .
FE-67 Arithmetic unit 6 digital [-100.0~100.0% (corresponding to analog output 0.0% o 129
setting 35)
FE-68 Low-pass filter 1 input |Same as F6-14 0 o 130
select
FE-69 Loyv-pe_lss f|_|ter 1 0.000~10.000s 0.010s o 130
filtering time
FE-70 Low-pass filter 2 input [Same as F6-14 0 o 130
select
Low-pass filter 2 0.000~10.000s
FE-71 filtering time 0.010s O 130
FE-72 Analog multi-switch |Same as F6-14 0 o 130
input 1
Analog multi-switch |Same as F6-14
FE-73 input 2 0 O 130
Analog multi-switch  |Same as F5-00
FE-74 control signal 0 O 130
FF: Communication parameters
No. Name Setting range Default |Change | Page
FF-00 | Communication protocol |0: Modbus 1. USS commands  2: CAN 0 X 130
FF-01 Data format 0: 8N1 1 8Bl 20 801 3 X |130
8,N,2
0: 1200bps  1: 2400bps 2: 4800bps
3: 9600bps 4: 19200bps 5:
FF-02 Baud rate 38400bps 3 X 131
6: 57600bps 7: 115200bps 8:
250000bps 9:  500000bps
FF-03 Local address 0~247 1 X 131
FF-04 | Overtime detection time |0.1~600.0s 10.0s O 131
FF-05 Response delay 0~1000ms 5ms O 131
0: Noaction 1. Alarm
2:  Alarm and coast to a stop
FF-06 Overtime reaction 3:  Alarm and run according to FO-00 0 X 131
4:  Alarm and run at upper-limit frequency
5:  Alarm and run at lower-limit frequency
Fr-o7 | USS message PZD word | 0~4 2 % 131
number
FE-.08 Communlce}tl_on ) 0.001~30.000 1.000 o 131
reference magnification
Fn: Factory parameter
[ No. | Name Description | Default [change]
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No. Name Description Default |[change
FP: Fault history
No. Name Description Page
0: No fault 16. EEF:  External fault
1. och: Momentary 17.0oLP: Motor load overweight
overcurrent at start 18. ULd: Inverter underload
2. OocA: Overcurrent in 19. Col: Comparator 1 output
accel protection signal
3.0cd: Overcurrentin decel 20. Co2: Comparator 2 output
4. ocn: Overcurrent in protection signal
constant-speed run 21. EEP: Parameter saving failed
5. OuA: Overvoltage in 22. CFE: Communication error
accel 23. ccF:  Current check error
6. oud: Overvoltage in 24. ArF:  Poor auto-tuning
decel 25.  Aco: Analog input
FP-00 Last fault type 7. oun:  Overvoltage in disconnection 136
constant-speed run 26. PGo: PG disconnection
8. OuE: Overvoltage in 27. rHo: Thermal sensitive
standby state resistor open
9.dcL: Undervoltage in run 28. Abb:  Abnormal stop
10. PLI:  Input phase loss 29. 101: Reserved
11. PLo: Output phase loss  30. 102: Reserved
12. FoP: Power device 31.PnL: Keypad disconnection
protection
13. oHI: Inverter
overheating
14.oLI: Inverter overload
15.oLL: Motor overload
FP-01 | Cumulated run time at last fault | Min. unit: 1h 136
FP-02 | Operating frequency at last fault | Min. unit: 0.01Hz 136
FP-03 | Reference frequency at last fault | Min. unit: 0.01Hz 136
FP-04 Output current at last fault Min. unit: 0.1A 136
FP-05 Output voltage at last fault Min. unit: 0.1V 136
FP-06 Output capacity at last fault Min. unit: 0.1kW 136
FP-07 DC link voltage at last fault Min. unit: 0.1V 136
FP-08 | Bridge temperature at last fault | Min. unit: 0.1°C 136
Ten thousands digit: X5 Thousands digit: X4
FP-09 | Terminal input status 1 at last fault| Hundreds digit: X3 Tens digit: X2 Units digit:| 136
X1
FP-10 | Terminal input status 2 at last fault I)-I(gndreds digit: REV' Tens digit: FWD  Units digit: 136
FP-11 2nd last fault type Same as FP-00 136
FP-12 Cumulated run time at 2nd last | Min. unit: 1h 136
fault
FP-13 3rd last fault type Same as FP-00 136
Fp.14 | Cumulated run time at 3rd last | Min. unit: 1h 136
fault
FP-15 4th last fault type \ Same as FP-00 136
FP-16 Cumulated run time at 4th last | Min. unit: 1h 136
fault
FP-17 5th last fault type Same as FP-00 136
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No. Name Description Page

FP-18 Cumulated run time at 5th last | Min. unit: 1h 136
fault
FP-19 Single-time run time at fault Min. unit: 0.1h 136
FP-20 Fault history clear 11: Clear FP-00~FP-20. 137
FP-21 | Voltage of bus 2 during latest fault | Min. unit: 0.1V 137
Fp-22 Temperature of inverter bridge 2 Min. unit:  0.1°C 137
during latest fault
FU: Data monitoring

No. Name Description Page
FL(J)'O Operating frequency Min. unit: 0.01Hz 137
FLi—O Reference frequency Unit indicator blinks. Min. unit:  0.01Hz 137
FL;O Output current L, (TS Ohey 137
FL;—O Load current percentage Inverter rated current=100%. Min. unit: 0.1% 137
FU-04 Output voltage Min. unit: 0.1V 173

— - — -
FU-0] Operating speed Min. unit: 1r/min 173
FU-04 Unit indicator blinks. Min. unit:  0.01Hz 13
Reference speed 7
FU-07] DC link voltage Min. unit: 0.1V 173
FU-04 Output capacity Min. unit: 0.1kW 183
FL;-O Output torque Rated torque=100%. Min. unit: 0.1% 138
FL(J)-l Reference torque Rated torque=100%. Unit indicator blinks. Min. unit: 0.1% 138
FLi'l Operating line speed Min. unit: 1m/s 138
Flé-l Reference line speed Unit indicator blinks. Min. unit: 1m/s 138
P PID feedback | Min- unit: 0.1% 138
FU-14 PID reference Unit indicator blinks. Min. unit: 0.1% 183
-14 i it
FU-11 Counter count Min. unit: 1 183
FU-1¢ Meter-counter actual Min. unit: Im 13
length 8

FU-1] Al Min. unit: 0.1% 183
FU-14 Al2 Min. unit: 0.1% 183
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No. Name Description Page
FU-1¢ PEI Min. unit: 0.1% 183
FU-20 p/DOWN value Unit indicator blinks. Min. unit:  0.1% 183
FU-2] PLC current mode and | Example: 2.03 indicates the 3rd stage of mode 2. 13
stage 8
FU-2] PLC cycled number Min. unit: 1 183
FU-2]  Remaining time of Min. unit: 0.1s or 0.1min, decided by the thousands digit of F8-00 | 13
PLC current stage 8
FU-2{  Arithmetic unit 1 Min. unit: 0.1% 13
output 8
FL;'Z Avrithmetic unit 2 output Min. unit: 0.1% 138
FU-2{  Arithmetic unit 3 Min. unit: 0.1% 13
output 8
FU-2]  Arithmetic unit 4 Min. unit: 0.1% 13
output 8
FU-2{  Arithmetic unit5 Min. unit: 0.1% 13
output 8
FU-2{  Arithmetic unit 6 Min. unit: 0.1% 13
output 8
FU-3(  Low-pass filter 1 Min. unit: 0.1% 13
output 8
FU-3]  Low-pass filter 2 Min. unit: 0.1% 13
output 8
FU-31  Analog multi-switch | Min. unit: 0.1% 13
output 8
FU-3] PID output Min. unit: 0.1% 183
FU-3/ Counter error F9-14=100%. Min. unit: 0.01% 183
FU-34 PG detection Min. unit: 0.1Hz 13
frequency 8
H it 0
FU-3( Heat sink temperature Min. unit: 0.1°C 183
FU-3] Output power factor Min. unit: 0.01 183
FU-3 y 0.0~6553.5kWh. Pressing (2] and @ concurrently clears this
8 L AUG G parameter itself and the watt-hour meter timer. 138
FU-3 - 0.00~655.35h. Pressing (2. and © concurrently clears this
9 ietiios e ey parameter itself and the watt-hour meter kWh. 139
A . Ten thousands digit: X5 Thousands digit: X4
FL(J)'4 D'g'talslgt)ﬂ; tlermlnal Hundreds digit: X3 Tens digit: X2 Units digit: X1 139
(0: Open 1: Closed)
FU-4| Digital input terminal I)—I(gndreds digit: REV Tens digit: FWD Units digit: 130
1 status 2 (0:  Open 1: Closed)
- . Thousands digit: T2 Hundreds digit:  T1
F%“‘ Digital o:t;ptLdtstermmal Tens digit: Y2 Units digit: Y1 139
(0: Open 1: Closed)
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No. Name Description Page
" A=Al A Ten thousands digit: X11  Thousands digit: X10
s Expan5|o_n el Hundreds digit: X9 Tens digit: X8 Units digit: X7 139
3 terminal status X ’
(0: Open 1: Closed)
L Ten thousands digit: Y7  Thousands digit: Y6
FL4 Expan5|or_1 digital output Hundreds digit: Y5 Tens digit: Y4 Units digit: Y3 | 139
4 terminal status X .
(0: Open 1: Closed)
FU-4 [ Communication error | 0~60000
. 139
5 times
FU-4¢ Reference frequency Min. unit: 0.01Hz 13
after accel/decel 9
FU-41 Freugney output by the inverter (used by factory). 13
Outputrequency | in unit:  0.01Hz 9
FU-5( Coder position high Feedback position high 16 digits of coder indicated in binary | 13
value system 9
FU-5]  Coder position low Feedback position low 16 digits of coder indicated in binary | 13
value system 9
FU-57 Communication poll Min. unit:  0.001s 13
cycle 9
FU-5] Counting high value Counting value high 16 digits indicated in binary system 13
of counter 2 9
FU-54 Counting low value of | Counting value low 16 digits indicated in binary system 13
counter 2 9
FU-54 Max. current holding It is cleared by pressing (2  and (¥) concurrently. Min. unit: | 13
0.1A 9
FU-6 | Accumulated operation | Min. unit:  1h 139
0 time of air blower
Ot:er Reserved ) -
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6 Parameter Description

6.1 FO: Basic Parameters

F0-00 Digital reference frequency ‘ Default ‘ 50.00Hz | Change | o

Seting | 4 0orz~F0-06

range

F0-01 Main reference channel { Default { 0 I Change I o

Settin 0: F0-00(adjusted via (&) & (¥ keys) 1:  Communication(F0-00 as initial value)

rangeg 2: UP/DOWNvalue 3: All 4: AI2 5. PFI 6: Arithmetic unit 1
7: Arithmeticunit2  8: Arithmeticunit3  9: Arithmeticunit4 10: Keypad POT

UP/DONN value Low Multi-speed
o) ©
o Common operation
o o main reference

The reference frequency channels are shown in the following diagram:

Priority

F1-37 Jog command
Jog frequency .
High Main reference H
f
Process PID o requeney *h °
PLC operation +| T
frequency Auxiliary reference

frequency

Reference frequency
before limitation

No auxiliary

M2 PP
Mam‘reference select
PF1 (for common operation)
Keypad POT

0 The inverter has 5 operation modes and their priorities are: jog>process
PID>PLC>multi-speed>common operation. For example, if multi-speed operation is valid when the
inverter is in common operation, the main reference frequency will be determined by the multistep
frequency.

3 . In common operation, the main reference frequency can be selected by F0-01, and the frequency setting
channel can be compulsively switched to All and Arithmetic unit 1 by digital input 43 and 44
respectively (see page 78 for details).

LA Auxiliary reference channel is selected by F0-04 and it can be disabled by digital input 32.

[0 Setting F7-00=2 can correct the reference frequency before acceleration/deceleration.

2 Jog command is valid in following cases: 1) In keypad control mode, the thousands digit of FC-01
equals 1; or 2) In terminal control mode, digital input 14 or 15 is valid.

0 The reference frequency is restricted by FO-07 and FO-08.

F0-02 Command source [ Default ’ 0 I Change I x
Srztr:'gneg 0: Keypad(EXT off) 1: Terminal(EXT on) 2:  Communication(EXT blinks)

2 When F0-02=0, can change the run direction, the default of which is forward. The function
of is determined by the hundreds digit of FC-01.
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L Digital input 42 can compulsively switch the command source (see page 78 for details).

F0-03 Frequency holding ‘ Default | 00 ‘ Change | O

Units digit:  selects 0: Frequency changed via (), () or communication is stored in
the frequency saving F0-00.
mode after power 1: Frequency changed via (2., (3) or communication is not
Setting | failure. stored.

range igit:
g Tens digit. ~ selects 0: Frequency changed via [2), () or communication is retained.

the frequency : X SR
holding mode in stop o llzb-ol(:)requency changed via (=), (Y or communication is restored
state. ’

LA This parameter is valid only when F0-01=0 or 1.

F0-04 Auxiliary reference channel ‘ Default | 0 ‘ Change ‘ o
Seting 0: None 1: FO-00 2: UP/DOWN value 3: All 4. AI2 5. PFI
range 6: Arithmeticunit1 7: Arithmeticunit2 8: Arithmeticunit3  9: Arithmetic unit 4
F0-05 Auxiliary reference gain { Default I 1.000 { Change { o
Setting _

range -1.000~1.000

3 Refer to FO-00 and F0-01.

F0-06 Max. frequency { Default { 50.00Hz { Change { <

Setting V/F control:  FO-07~650.00Hz
range Vector control:  F0-07~200.00Hz

F0-07 Upper-limit frequency ‘ Default ‘ 50.00Hz ‘ Change ‘ <
sr‘;tr:g"eg F0-08~F0-06
F0-08 Lower-limit frequency ‘ Default ‘ 0.00Hz ‘ Change ‘ <
S;Z‘r:'g”eg 0.00Hz~F0-07

1 F0-06 is the frequency corresponding to 100% of the frequency setting.

O F0-07 and FO-08 limit the size of the reference frequency.
F0-09 Direction lock Default 0 Change o
Srz:;neg 0: Forward or reverse 1: Forward only 2: Reverse only

L It is recommended to set FO-09 to 1 or 2 when only a single direction is required.

£ If you want to change the direction via the key (&), you should set the hundreds digit of FC-01 to 1 or 2.

FO0-10 Parameter protection ’ Default 0 Change o

0: All parameters can be changed except read-only ones
1: All parameters can’t be changed except F0-00, F7-04 and FO-10
2: All parameters can’t be changed except FO-10

Setting
range

L FO0-10 is used to prevent parameters from being modified unexpectedly.

F0-11 Parameter initialization Default 00 Change | x |
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Setting 11: Enabled 22: Enabled(except communication parameters)
range Note: this parameter is automatically set to 00 after initialization.

[ FO-11 restores parameters to the factory settings (except the fault history, which can be cleared by

FP-20).
F0-12 Motor control mode { Default 0 Change x
Setting 0: V/F control without PG 1: V/F control with PG 2: Vector control without PG
range 3: Vector control with PG 4: V/IF separate control

3 Motor control mode:

F0-12=0: open-loop V/F control. The torque output capacity can be improved by torque boost, and the
mechanical characteristics and speed control accuracy can be improved by slip compensation.

F0-12=1: closed-loop V/F control. This mode has a high steady-state speed accuracy, and is especially
suited for applications where the encoder is not directly installed on the motor shaft and the accurate speed
control is needed.

F0-12=2: speed sensor-less vector control. This mode has good mechanical characteristics. It can be
used for applications where there is a high demand for driving performance and it is not convenient to install
an encoder. Torque control can be achieved under this mode.

F0-12=3: speed sensor vector control. This mode has the highest dynamic performance and steady-state
accuracy. It is mainly used for high-performance control such as high-accuracy speed control and simple servo
control. Torque control can be achieved under this mode, with high control accuracy both at low speeds and in
generating state.

F0-12=4: voltage and frequency can be regulated separately.
O Attentions for vector control

1. Vector control is usually used in cases where one inverter controls one motor. It also can be used to
control multiple motors that have the same model and parameters and are connected by a same shaft,
however, you should perform the parameter auto-tuning when these motors are connected together, or
you can manually input the equivalent parameters when these motors are connected in parallel.

2. Motor parameter auto-tuning or accurate motor parameter input is needed for motor dynamic modeling
and field-oriented control algorithm.

3. The capacity of the motor and inverter must match each other. The motor rated current should not less
than 1/4 of the inverter rated current; too low value would harm the control performance.

4. ASR parameters must be properly set to ensure the steady-state performance and dynamic performance
of speed control.

5. It is recommended that the motor pole number not be greater than eight, and vector control not be used
for double-cage motors, current-displacement motors or torque motors.

6. F2-12 "basic frequency" is the same as rated frequency of motor, whcih is convenient for high-
speed field-weakening control.

L V/F control is required in following cases:

1. One inverter drives multiple motors simultaneously (the motors have uneven loads or different
parameters or capacities).

2. Load curren is less than 1/4 of the inverter rated current.
3. No load is connected to the inverter (e.g. during test).

4. Inverter output is connected to the transformer.
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Danger: in the control mode with PG, the PG parameters must be set correctly (see page 105 for
details), otherwise injury to people or damage to equipment may occur. The direction setting
of the encoder must be rechecked after the rewiring of the motor cables.

. Depends

FO0-13 Inverter rated capacity Default . Change A
LA The minimum unit is 0.01kW.

F0-14 Software version Default V?\rlsolon Change A
[ The setting range is between 0.00 ~ 99.99.

F0-15 User password { Default 0000 Change o

Setting "

range 0000~9999(0000 means no password)

O The password takes effect if no key is pressed within two minutes after the password is set. In

monitoring status, pressing E‘,,,";‘;, + validates the password immediately.

6.2  F1: Accel/decel, start, stop and jog parameters

F1-00 ‘ Accel time 1 Default Depends on model Change O
F1-01 ‘ Decel time 1 Default Depends on model Change @]
F1-02 [ Accel time 2 Default Depends on model Change O
F1-03 [ Decel time 2 Default Depends on model Change O
F1-04 ‘ Accel time 3 Default Depends on model Change O
F1-05 ‘ Decel time 3 Default Depends on model Change O
F1-06 ‘ Accel time 4 Default Depends on model Change @]
F1-07 [ Decel time 4 Default Depends on model Change O
F1-08 [ Accel time 5 Default Depends on model Change O
F1-09 ‘ Decel time 5 Default Depends on model Change O
F1-10 ‘ Accel time 6 Default Depends on model Change @]
F1-11 [ Decel time 6 Default Depends on model Change O
F1-12 [ Accel time 7 Default Depends on model Change @]
F1-13 ‘ Decel time 7 Default Depends on model Change O
F1-14 ‘ Accel time 8 Default Depends on model Change O
F1-15 Decel time 8 Default Depends on model Change O

0.01~3600.0s. The minimum unit is determined by F1-16.
Setting Acceleration time is the time period over which the frequency rises by 50Hz.
range Deceleration time is the time period over which the frequency drops by 50Hz.

Note: the factory setting is 6.0s for models of 22kW or less, and 20.0s for 30kW or more.
F1-16 Accel/decel time minimum unit Default 1 Change o
Setting 0:0.01s 1: 0.1s
range
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Accel/decel time auto switching

S point

Default 0.00Hz Change <

Setting  |0.00~650.00Hz. Accel/decel time is compulsively switched to accel/decel time 8(i.e. F1-14 and
range F1-15) when the frequency drops below this point.

F1-18 Decel time for emergency stop Default 10.0s | Change | o

Setting

0.01~3600.0s. Minimum unit is determined by F1-16.
range

3 F1-00~F1-15 offer eight accel/decel times, which can be selected by digital inputs 9, 10 and 11(see
page 65 for details).

0 A F1-17 is illustrated as below. It is invalid in jog operation, emergency stop and stall prevention.

Frequency after
accel/decel

F1-17 | |

Accel/decel time
auto switching point

Time

Preset
decel time

Accel | Preset
time 8 laccel time |

3 Upon receiving the emergency stop command (digital input 16 or communication command), the
inverter will stop according to the time set by F1-18.

F1-19 Starting mode ‘ Default ‘ 0 ‘ Change ‘ <
Settin 0: Start from starting frequency
ran eg 1: Start from starting frequency after DC braking

4 2: Start from searched speed
F1-20 Starting frequency ‘ Default ‘ 0.50Hz ‘ Change ‘ o
Setting | 4 00~60.00Hz
range
F1-21 Starting frequency duration ‘ Default ‘ 0.0s ‘ Change ‘ o
Sr(;trglgr;g 0.1~60.0s(only valid for V/F control without PG)
F1-22 Voltage soft start ‘ Default ‘ 1 ‘ Change ‘ x
Setting 0: Disabled. Start from the voltage corresponding to the starting frequency.
range 1: Enabled. The voltage rises smoothly within the time period set by F1-21.
F1-23 DC braking time(at start) ‘ Default ‘ 0.0s ‘ Change ‘ o
Setting 0.0~60.05
range ' ’
F1-24 DC braking current(at start) ‘ Default ‘ 0.0% ‘ Change ‘ o
Srztr:;g 0.0~100.0% (inverter rated current=100%5)

L The inverter has the following starting modes:

F1-19=0: The motor first runs at the starting frequency (F1-20) for a period of time (F1-21) and then
begins accelerating. This mode can reduce the current impact at the start.
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F1-19=1: The motor sometimes is in rotation before it starts (for example, the fan motor may run reverse
because of the wind). In such a case, the motor can be stopped by DC braking and then restarts, thus
preventing the overcurrent impact at the start. Refer to F1-23 and F1-24.

F1-19=2: The speed and the direction of the motor is searched automatically before the motor starts,
then the motor starts smoothly from the searched speed. This starting mode shortens the starting time and
reduces the impact at the start.

3 For restarts following the momentary stop, auto reset or operation interruption, parameter Fb-25 can
make the motor start from the searched speed compulsively. If VV/F control with PG or Vector control
with PG is selected, restart from the searched speed is not needed.

[ DC braking at start and stop is illustrated as below.

Output Frequency

Stop/DC braking frequency

Starting frequency
A
Output current
DC braking current (at stop)
DC braking current(at start) r——
(‘/ Tine

I
.

Time

e j 1
DC braking DC braking waiting DG braking
time (at start) time (at stop) time (at stop)

Caution: For high-speed or large-inertia loads, it is recommended to adopt “starts from searched speed”
instead of “starts from starting frequency after DC braking”.

Caution: Starting from the starting frequency immediately after a coast stop will cause overcurrent. Therefore
if an immediate start is needed when the motor doesn’t stop turning after the coast stop, it is
recommended to adopt “starts from searched speed”.

3 If F1-22=1 when the starting mode is “starts from starting frequency” and F1-21 is not equal to zero,
the output voltage will rise gradually from zero to the value which corresponds to the starting
frequency within the time period set by F1-21. This helps reduce the impact at the start and prevent
undirectional rotation due to voltage surge. The function is only valid for V//F control without PG,

F1-25 Stop mode ‘ Default ‘ 0 ‘ Change ‘ o
Setting 0: Slowdown stop 1: Coast stop

range 2: Slowdown+DC braking 3: Slowdown-+holding brake delay

F1-26 DC braking frequency(at stop) ‘ Default ‘ 0.50Hz ‘ Change ‘ o
Setting .

range 0.00~60.00Hz

F1-27 DC braking waiting time(at stop) ’ Default [ 0.00s [ Change [ o
Setting | 5 00~10.00

range

F1-28 DC braking time(at stop) ’ Default [ 0.0s [ Change [ o
Srztr?glg 0.0~60.0s. It’s also used as the holding bake delay time.

F1-29 DC braking current(at stop) ‘ Default ‘ 0.0% ‘ Change ‘ o
Setting . _

range 0.0~100.0% (inverter rated current=100%)
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F1-30 Zero-speed delay time Default 0.0s Change o

Setting
reange

0.0~60.0s

3 The inverter has the following stop modes:

F1-25=0: The inverter decelerates until its operating frequency drops to F1-26 and then enters the standby
state.

F1-25=1: The inverter blocks the output and the motor coasts to a stop. But for jog stop or emergency
stop, the stop mode remains to be slowdown stop (F1-25=0). Coast stop is not recommended for a water pump,
for the water pump has a short stop time ant its sudden stop may result in water hammer.

F1-25=2: The inverter slows down and blocks the output when its operating frequency drops to F1-26.
After a period of time(F1-27), the inverter applies the DC current(F1-29) to the motor, which stops following
another period of time(F1-28)(refer to page 60). The DC braking state can be remained by the digital input
34(refer to page 71).

Caution: DC braking mode is only recommended for low speed(less than 10Hz) operation or small motors.

Caution: Long-time or frequent DC braking is easy to cause motor overheating, for the load mechanical
energy is consumed in the motor rotor.

F1-25=3: The inverter slows down until its operating frequency drops to F1-26, then after a period of
time (F1-28) the inverter enters the standby state. The digital input 6 can be used to control the electromagnetic
holding brake, as shown in the diagram below.

3 F1-30: In the slowdown stop mode(F1-25=0), when the frequency drops to F1-26, the motor
continues decelerating to zero within the time period(F1-30) and keeps running at the zero
frequency(refer to the following diagram). The motor remains excited so that it can start quickly at
any time without pre-excitation. F1-30 is invalid when its value is set to zero.

Frequency

Decel time

DC braking frequency (at

Operating
Operating frequency stop) frequency
Starting frequency / Time ston
T T T > Frequency . .
| Zero-spee
! — F1-28 =— | delay time |
| delay time ~!

Operating .
° ‘

Time

Time

Braking s\gnaﬁ

Time

Holding brake delay Zero-speed delay
LA No matter what the command source is (except the communication control), pressing and

ENTER

double-clicking can cause the inverter to coast to a stop, provided the keypad is unlocked.

E1-31¢ Accel/decel mode Default ’ 0 ’ Change [ x
Setting 0: Linear 1: S-curve

range

F1-32 S-curve accel start-stage time Default 0.20s Change x
E1-33 j S-curve accel end-stage time Default 0.20s Change x
F1-34 j S-curve decel start-stage time Default 0.20s Change x
F1-35 S-curve decel end-stage time Default 0.20s Change x
Setting | 5 01~10.00

range
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L In S-curve accel/decel mode, the acceleration and speed change gradually and smoothly, which is helpful
to raise the comfort degree in elevators, prevent the falling of objects on conveyors, or reduce the impact
to equipment at the start/stop.

[ The total accel/decel time is extended after the S-curve accel/decel time is set, as shown below.

Frequency

Time
| } , -
‘ Accel start‘ Linear Accel end | Stable [Decel start Linear ‘ Decel end ‘
‘ stage ‘accel stage‘ stage run stage‘ stage ‘decel stage‘ stage ‘
Total accel time ‘ ‘ Total decel time

T

The calculation formula for the total accel/decel time is:

Total accel/decel time=accel/decel time for non S-curve+
(accel/decel start-stage time+accel/decel end-stage time)-<2

If the total accel/decel time obtained from the above formula is less than the sum of accel/decel start-stage
time and accel/decel end-stage time, then:

Total accel/decel time= accel/decel start-stage time +accel/decel end-stage time

L0 The S-curve function becomes invalid if F1-17 doesn’t equal zero.

F1-36 Deadband time Default 0.0s Change <

Setting
range

0.0~3600.0s

L) Deadband time is the waiting time during which the motor switches from forward run to reverse run or
vice virsa. It is used to reduce the impact to equipment during the forward-reverse switching.

F1-37 Jog frequency Default 5.00Hz Change o
Setting "
range 0.10~50.00Hz
. Depends
F1-38 Jog accel time Default o — Change o
. Depends
F1-39 Jog decel time Default o — Change o
Settin 0.1~60.0s
ran eg Note: The factory setting of jog accel/decel time is 6.0s for models of 22 kW or less, and
g 20.0s for 30kW or above

[ In keypad control mode, if the thousands digit of FC-01 is set to 1, then pressing the key [t] will activate
the jog operation, while in terminal control mode the digital input 14 or 15 may activate the jog
operation. If both digital inputs are valid or invalid, jog operation will become invalid.

L In jog operation, the functions of “auxiliary reference” and “PID frequency correction” are invalid.

L The start/stop mode for jog operation is fixated to “starts from starting frequency” and “slowdown stop”.
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6.3  F2: V/F control parameters

F2-00 VIF curve ‘ Default 1 Change <

: Self-defined(see F2-14~F2-21)

: Linear V/F curve(1st power)

: Reduced-torque V/F curve 1(1.2th power)
Reduced-torque V/F curv 2(1.5th power)
: Reduced-torque V/F curv 3(1.7th power)
: Reduced-torque V/F curv 4(2.0th power)
: Reduced-torque V/F curv 5(3.0th power)

Setting
range

oUuRWNREO

L V/F curve can be a self-defined multi-segment line, linear line or reduced-torque curve. For the latter
two, refer to the diagram below.

[ A reduced-torque V/F curve can improve the efficiency of the motor of a reduced-torque load (such as a
fan or pump) in light-load operation. The auto energy-saving operation (see F2-11) also improve the
motor efficiency.

L0 Apart from improving the motor efficiency, the reduced-torque V/F curve and auto energy-saving
operation can decrease the noise.

A (Base frequency, Max. output voltage)
Voltage

1: 1.0th power

2: 1.2th power

3: 1.5th power

4: 1.7th power

5: 2.0th power

6: 3.0th power

0 0 >
Frequency
F2-01 Torque boost Default 1 Change x
Setting 0: No boost 1: Manual
range 2: Auto 3: Manual+auto
Depends

F2-02 Manual torque boost level Default o e Change o
Setting 15kW or less: 0.0~15.0% 18.5kW or more: 0.0~10.0%
range (F2-13=100%)
F2-03 Auto torque boost cut-off point ‘ Default | 10.0% ‘ Change ‘ o
Setting _ o 1N
range 0.0~100.0% (F2-12=100%)
F2-04 Auto torque boost level ‘ Default | 100.0% ‘ Change ‘ x
Setting _ o
range 0.0~100.0%

L Manual torque boost increases the motor’s torque at the start or at low speeds. The value of F2-02 should
be adjusted gradually until the torque meets the requirement for start. Note that too large F2-02 value
will lead to motor overheating or overcurrent.
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L The relastionship between F2-02, F2-03, F2-12 and F2-13 are shown in the following diagram.
AVoltage (Base frequency, Max. output voltage)
Max. output voltage| - — - _______
| |
| |
| |
| |
| |
| |
| |
| |
1 1
Manual torque /// } } }
boost level i } 1 1
0 Manual torque boost Base Max. Freq‘:ency
rit—nff nnint fremiency  framancu M
Auto torque boost can alter the voltage according to the load current, compensating for the voltage loss
of the stator impedance and adapting to various load conditions automatically. It ensures a large output
torque under heavy load and a small output current under no load.

L0 In V/F control mode, the functions of “starts from searched speed”, “auto torque boost” and “slip
compensation” use some motor parameters, therefore we recommend you to conduct the auto-tuning of
the motor at a standstill before using them in order to gain a better control.

F2-05 Slip compensation gain [ Default | 0.0% | Change | o
Setting " o

range 0.0~300.0%

F2-06 Slip compensation filtering time ‘ Default | 1.0s | Change | x
Setting N

range 0.1~25.0s

F2-07 Electromotive slip compensation limit Default 200% Change
F2-08 Regenerative slip compensation limit Default 200% Change
Setting 0~250% (motor rated slip frequency=100%)

range

[ If the output frequency remains constant, the change of the load will cause the change of the slip, thus
leading to the drop of the speed. The slip compensation function can regulate the inverter output
frequency online according to the load torque, reducing the speed change with the torque and improving
the speed control accuracy.

L Slip compensation is valid when F2-01=2 or 3.

L The size of slip compensation can be adjusted by F2-05. It’s better to perform the adjustment when the
temperature of the motor running with the load is basically stable. F2-05=100% means the compensation
value corresponding to the rated torque is the rated slip frequency, which is calculated from the
following formula:

Rated slip frequency=rated frequency-(rated speed>pole number-120)
L If the motor vibrates when the slip compensation is performed, increase the value of F2-06 moderately.
F2-09 Vibration damping Default e Change o
on mode
Setting 0~200
range
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LI Increasing this parameter can suppress the motor vibration under the no-load or light-load condition.

F2-10 AVR Default 1 Change <
Srztr:;;neg 0: Inactive 1: Active 2: Active except during decel

L AVR is automatic voltage regulation. It keeps the output voltage unaffected when the input voltage or
DC link voltage alters, thus stabilizing the production process and product quality.

L When the input voltage is higher than the rating, the AVR function should be enabled so that the motor
would not run under an overhigh voltage.

L0 Setting F2-10 to 2 allows a quicker deceleration and generates a higher current compared with setting it
to 1, because deceleration would raise the DC link voltage and then the output voltage if AVR is inactive,
which leads to a greater motor loss and less mechanical energy feedback, therefore the deceleration time
can be shorter.

Caution: If the load has a very large moment of inertia, F2-10 should be set to 1 to prevent the overhigh
voltage causing motor overheating during deceleration.

F2-11 Auto energy-saving operation Default 0 Change o
Setting 0: Inactive 1: Active
range

L0 This function automatically regulates the output voltage, ensuring a minimum load current when the
motor speed remains unchanged, thus reducing the motor loss. It’s particularly suitable for
reduced-torque loads such as fans and pumps. Refer to the diagram below.

Large

Current load
Small \\\\\T/////
W |

| \ -
Working point ot Working point at
0 Tovest current Tovest current Output

voltage

L Auto energy-saving operation is only valid for V/F control and only applicable to applications with a
stable load.

L3 In the auto energy-saving operation under V/F control, the functions of auto torque boost and slip
compensation need to be used together.

F2-12 Base frequency | Default | 50.00Hz | Change | x
Sgtr:;"eg 1.00~650.00Hz
F2-13 Max. output voltage | Default | 380V | Change | X
Setting 150~500V, default 380V
range
F2-14 VIF frequency F4 | Default | 0.00Hz | cChange | X
Seting | £y 16-F2-12
range
VIF
F2-15 V/F voltage V4 F2-15 i {’/‘L'tage F2-15 voltage
V4
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Setting _
range F2-17~100.0% (F2-13=100%)
VIF VIF
F2-16 VIF frequency F3 F2-16 frequency F2-16 frequency
F3 F3
Seting | 1-F2-14
range
VIF
F2-17 VIF voltage V3 F2-17 i {’/‘;'tage F2-17 voltage
V3
Setting _ -
range F2-19~F2-15(F2-13=100%)
VIF VIF
F2-18 V/F frequency F2 F2-18 frequency F2-18 frequency
F2 F2
SetNg | £5 20-F2-16
range
VIF
F2-19 VIF voltage V2 F2-19 it {’/"z'tage F2-19 voltage
V2
Setting _
range F2-21~F2-17(F2-13=100%)
VIF VIF
F2-20 V/F frequency F1 F2-20 frequency F2-20 frequency
F1 F1
Setting 5
range 0.00Hz~F2-18
VIF
F2-21 VIF voltage V1 F1 | VF {’/01"&99 F2-21 voltage
V1
Setting N _
range 0.0%~F2-19(F2-13=100%)

[0 F2-12 is effective for V/F control, and its basic frequency shall be the same as FA-04 during vector

control.

L The self-defined V/F curve is shown as the following diagram.

A

Voltage

%FZ, V2)

(Base frequency, Max. output voltage)
(F4,V4) /

(F3,V3)

Frequency
>
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F2-22 VIF separate voltage input ’ Default | 0 ‘ Change | x
Setting 0: F2-23 1: |AlL 2: |AI2| 3: |UP/DOWN value| 4: |PFI|
range 5: |Arithmetic unit 1|~ 6: |Arithmetic unit 2|  7: |Arithmetic unit 3|  8: JArithmetic unit 4]
F2-23 V/F separate voltage digital setting ’ Default | 100.0% ‘ Change | o
Setting _ o 1Ano
range 0.0~100.0% (F2-13=100%)
F2-24 V/F voltage factor ’ Default | 0 ‘ Change | X
Setting 0: 100.0% 1: |AIL 2:|AI2| 3: |UP/DOWN value| 4: |PFI|
range 5: |Arithmetic unit 1| ~ 6: |Arithmetic unit 2| 7: |Arithmetic unit 3| 8: |Arithmetic unit 4|
L V/F separate control allows the independent regulation of the converter output voltage or frequency. It
can be used for torque motors or linear motors, and used as a programmable power supply.
[ In V/F separate control mode, functions of “torque boost”, “slip compensation” and “vibration damping”
become invalid.
L0 In V/F separate control mode, voltage soft start is related to starting frequency and starting frequency
holding (see page 67 for details).
L F2-24 corrects the maximum output voltage in many ways. It’s used for motor testing equipment and
generally doesn’t need setting by users. It’s only valid in V/F control.
6.4  F3: Speed, torque and flux control parameters
F3-00 High-speed ASR proportional gain ‘ Default | 5.00 | Change | <
Setting |5 00~200.00
range
F3-01 High-speed ASR integral time ‘ Default | 1.000s | Change | x
Setting _
range 0.010~30.000s
F3-02 Low-speed ASR proportional gain ‘ Default | 10.00 | Change | x
Setting -
range 0.00~200.00
F3-03 Low-speed ASR integral time ‘ Default | 0.500s | Change | <
Setting | 910~30.000s
range
F3-04 ASR parameter switching point ‘ Default | 0.00Hz | Change | x
Setting .
range 0.00~650.00Hz
F3-05 ASR filtering time ‘ Default | 0.010s | Change | <
Setting _
range 0.000~2.000s
F3-06 Accel compensation differential time ‘ Default | 0.000s | Change | x
Setting |5 500~20.000s
range
F3-07 Torque limit select ‘ Default | 0 | Change | x
Settin 0: Determined by F3-08 and F3-09 1: |AIL>2.5
ran eg 2: |AI2]X.5 3: |Arithmetic unit 1]>2.5 4: |Arithmetic unit 2|>2.5
J 5: |Arithmetic unit 3>2.5 6: |Arithmetic unit 4/>2.5
F3-08 Electromotive torque limit | Default | 180.0% | Change | x
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F3-09 Regenerative torque limit ‘ Default | 180.0% | Change | <
Sr(;tr:'gneg 0.0~290.0%(motor rated torque=100%). Used for vector control only.
F3-10 ASR output frequency limit [ Default | 10.0% | Change | <
Sr(;tr:lgneg 0.0~20.0% (Max. frequency=100%). Used for PG V/F control only.

L ASR is automatic speed regulator. In vector control ASR outputs the reference torque which is limited by
F3-07~F3-09, while in PG V/F control it outputs the frequency correction value which is limited by

F3-10.

L ASR structure(for vector control) is shown below:

Reference

Reference torque
output by ASR

f
reauency Accel /decel
ramp

I T —

Motor control mode
FO-12

Integrator

Feedback frequency
FU-35

Torque limit

Observed frequency Integral limit

3 PG filtering PG speed
F—— Fd-08 test

L ASR structure (for PG V/F control) is as follows:

Reference
frequency Accel/decel
ramp
. . Reference torque
ASR ;élsg”"g#ﬁupor(mn converted to slip
frequency
~_
Feedback Integrator ASR output
frequency |imit

frequency /f
PG wad\}()esr\ng @ Integral limit

T

Output frequency
»

Note: In PG V/F control, if F3-07=0, ASR is limited by F3-10; if F3-07+#0, ASR limit= F3-10>3-07-2.5.

L F3-04 can be used if different ASR parameters are needed at high-speed and low-speed operation.
Low-speed ASR parameters F3-02 and F3-03 are used at zero speed. High-speed ASR parameters F3-00
and F3-01 are used when the operating frequency is higer than F3-04. When the frequency is between
zero and F3-04, the ASR parameters are smoothly switched from the low-speed ones to high-speed ones
or vice versa, as shown in the following diagram. If only one set of ASR parameters is needed, you can

set F3-04 to 0, i.e. only the high-speed ASR parameters are used.
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(1]

(1]

(1]

ASR parameter A

High-speed
ASR parameter

parameter

\

\
Low-speed ASR

\

\

|

-

ASR switching Operating
point frequency

F3-06 performs the differential operation on the reference frequency which has been accel/decel treated
to obtain a feedforward torque reference, which in turn is added to the reference torque, thus helping the
operating frequency better track the reference frequency during accel/decel and reduce the overshoot.

ASR regulation principle:  first increase the proportional gain as much as possible (but should not cause
system oscillation), then adjust the integral time so that the system has a quick sponse and a slight
overshoot.

If improper parameter settings lead to an excessive speed overhoot, overvoltage may occur due to
regenerative energy generated during speed restoring (a deceleration process).

F3-11 Droop level ‘ Default ‘ 0.00Hz ‘ Change ‘ o

Setting
range

0.00~50.00Hz

F3-12 Droop starting torque ‘ Default ‘ 0.0% ‘ Change ‘ o

Setting
range

0.0~100.0% (motor rated torque=100%)

0

0

(8]

When multiple motors drive the same mechanical load and each motor is controlled by an inverter, each
motor and inverter will bear different load because of the disparity in rated speed or mechanical
characteristics among different motors. The droop function can balance the load among motors by
regulating the hardness or softness of motors” mechanical characteristics.

F3-11 set the changing value of the operating frequency when the motor torque equals F3-12 plus rated
torque.

If motor torque is greater than F3-12,
Frequency after droop=initial reference frequency-(current torque-F3-12) >droop level

The droop mechanical characteristic is shown as the following diagram.

A
\\\\\\\\\\\\\\\\\\\\\r4447 Operating frequency

[ —
I
I
I
[
\

Droop starting
torque

Torque
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F3-13 Torque control select ’ Default ‘ 0 | Change | <
Srztr:g;g 0: Conditionally active(selected by digital input 45) 1: Always active
F3-14 Torque reference select ‘ Default ‘ 0 | Change | <
0: F3-15 1: Al1=.5 2: AI2x.5

. 3: PFIX2.5 4: UP/DOWN valuex2.5 5: Arithmetic unit 1>2.5
Srztr:":eg 6: Arithmetic unit 2>2.5 7: Arithmetic unit 3>2.5 8: Arithmetic unit 4x2.5

9 Note: In all cases above, motor rated torque is equivalent to 100%.

Motor rated torque=motor rated capacity-{2mxmotor rated speed-60)

F3-15 Digital torque reference ’ Default ‘ 0.0% | Change | o
Setting -290.0~290.0% (motor rated torque=1002%)
range
F3-16 Torque control speed limit input select ’ Default ‘ 0 | Change | o
Srgtr:Igr:ag 0: Determined by reference frequency 1: Determined by F3-17 and F3-18
F3-17 Torque control speed forward limit ’ Default ‘ 5.00Hz | Change | o
Setting | g 00Hz~F0-07
range
F3-18 Torque control speed reverse limit [ Default [ 5.00Hz I Change I o
Setting N
range 0.00Hz~F0-07
F3-19 Torque reference UP/DOWN time [ Default [ 0.020s I Change I x
Setting 0.000~10.000s. This time is the time over which the torque rises from zero to 250% of
range motor rated torque.
F3-20 Speed/torque cor:itr:](:el switching delay Default 0.0505 Change «
Setting | 5 901~1.000
range

[ The torque control function can control the motor torque directly. It can be used for open-loop tension
control, load balancing control, etc. Upon receiving the stop command in torque control mode, the
inverter will switch to the speed control mode and stop.

[ Torque control is only applicable to vector control, and PG vector control is recommended for torque
control at low speeds or in generating state.

L1 F3-13=0 means that the digital input 45 can switch from speed control to torque control. Refer to page 77.

L F3-16 selects the source for limiting the speed for torque control.

L F3-19 is used to reduce the sudden change of the torque command. If the motor vibrates in torque
control mode, increasing F3-19 can be considered.

L In torque control mode, the REV indicator on the keypad shows the direction of the operating frequency.

I Depends
F3-21 Pre-excitation time Default i i Change x
Setting 0.01~5.00s(only valid for vector control)
range
F3-22 Flux density | Default 90.0% Change | x
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Setting o .

range 50.0~150.0% (only valid for vector control)

F3-23 Low-speed flux boost { Default l 0% l Change I x
Setting 0o -

range 0~50% (only valid for vector control)

F3-24 Flux-weakening regulator integral time { Default l 0.150s l Change I x
Setting _ :

range 0.010~3.000s(only valid for vector control)

L F3-21 ensures that the motor has a full pre-excitation and enough starting torque. The pre-excitation time
is normally 0.1~2.0s, and the larger the motor capacity, the longer the time.

0 F3-22: its value is better to be below the flux-weakening point. Either overhigh or overlow setting would
reduce the torque output capacity and efficiency.

[ F3-23 boosts the flux density when the frequency is below 10% of the base frequency, increasing the
torque output capacity at low speeds in the vector control mode.

[ F3-24 automatically applies the flux weakening control to the motor when the latter runs over the base
frequency or the DC link voltage is low. It decides the speed of the flux weakening response. Its value
needs reducing if there is a high requirement for dynamic performance.

F3-25 Electromotive capacity limit Default 120.0% Change x
F3-26 Regenerative capacity limit Default 120.0% Change x

Setting 0.0~250.0% (inverter rated capacity=100%). Only used to restrict the output capacity in

range vector control.

6.5 F4: Digital input terminals and multistep speed

F4-00 X1 terminal Default 1 Change x
F4-01 X2 terminal Default 2 Change x
F4-02 X3 terminal Default 3 Change x
F4-03 X4 terminal Default 4 Change x
F4-04 X5 terminal Default 12 Change x
F4-05 X6 terminal Default 13 Change x
F4-06 FWD terminal Default 38 Change x
F4-07 REV terminal Default 39 Change x
Setting

Refer to the following table.

range

(8]

Table of digital input functions (any two digital input terminals can’t select the same digital input function
simultaneously).

~No o~ wWNEFEO

: No signal 20: UP/DOWN decrease 40: Analog reference frequency hold

: Multistep frequency 1 21: UP/DOWN clear 41: Accel/decel disabled

: Multistep frequency 2 22: PLC control disabled 42: Run command source switched to
: Multistep frequency 3 23: PLC operation pause terminal/keypad

: Multistep frequency 4 24: PLC standby state reset 43: Reference frequency switched to
: Multistep frequency 5 25: PLC mode select 1 All(top priority)

: Multistep frequency 6 26: PLC mode select 2 44: Reference frequency switched to
: Multistep frequency 7 27: PLC mode select 3 arithmetic unit 1(2nd top priority)

~
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8: Multistep frequency 8

9: Accel/decel time select 1
10: Accel/decel time select 2
11: Accel/decel time select 3

28: PLC mode select 4 45:
29: PLC mode select 5 46:
30: PLC mode select 6 47:

31: PLC mode select 7

Speed/torque control select
Multi-PID select 1
Multi-PID select 2

: Multi-PID select 3

12: External fault input 32:  Auxiliary  reference  49: Zero-servo command

13: Fault reset disabled 50: Counter preset

14: Jog forward 33: Operation interrupted 51: Counter clear

15: Jog reverse 34: DC braking(at stop) 52: Meter-counter clear

16: Emergency stop 35: Process PID disabled 53: Wobble frequency injection

17: Inverter run disabled 36:PID 2 54: Wobble state reset

18: Coast stop 37: 3-wire stop command 55: Total run time reset of air blower

19: UP/DOWN increase 38: Internal virtual FWD  56: PFI position reverse
terminal 57: Rated current 1 of motor
39: Internal virtual REV  58: Rated current 2 of motor
terminal

L Hope800 has eight built-in multi-function programmable digital input terminals(X1~X6, FWD and REV)

and offers five expansion input terminals.

L1 Each digital input function listed in the table above can also be used as the output of the comparator,
logic unit or timer. Refer to Section FE.

L) Related monitored parameters: FU-40 and FU-41.

L1 Description of digital input functions:

1~8: Multistep frequency 1~8. Refer to F4-17.

9~11: Accel/decel time select 1~3. The combination of accel/decel time 1, 2 and 3 determines which
accel/decel time is selected. Refer to the following table, where “0” indicates invalid, while “1” indicates valid.

Acceslécli:gtelstlme Accesléclléaé:telztlme AcceSI/ecllscc::telltlme Accel/decelltime
0 0 0 Accel/decel time 1( F1-00, F1-01)
0 0 1 Accel/decel time 2( F1-02, F1-03)
0 1 0 Accel/decel time 3( F1-04, F1-05)
0 1 1 Accel/decel time 4( F1-06, F1-07)
1 0 0 Accel/decel time 5( F1-08, F1-09)
1 0 1 Accel/decel time 6( F1-10, F1-11)
1 j 1 0 Accel/decel time 7( F1-12, F1-13)
1 j 1 1 Accel/decel time 8( F1-14, F1-15)

Note: the function of accel/decel time select is invalid in simple PLC operation, jog operation or emergency
stop.

12: External fault input. This signal sends the error or fault information about the peripherals into the
inverter, causing the inverter to stop and giving the external fault alarm. This fault can not be reset
automatically; it must be reset manually. If you need a normally-closed input, you can negate the digital input
terminal by means of F4-09 or F4-10. The external fault can be indicated by the digital output 10(refer to
Section 6.6).

13: Fault reset. The rising edge of this signal resets the fault. It has the same function as the key (] on
the keypad.

14~15: Jog forward/reverse. Refer to page 62 for details.

16: Emergency stop. When this signal is valid, the inverter will stop according to the time set by F1-18.
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17: Inverter run disabled. When this signal is valid, the inverter is prohibited to run or coasts to a stop if
it is running.

18: Coast stop. If this signal is valid when the inverter is running, the inverter will block the output and
the motor will coast to a stop.

19~21: UP/DOWN increase, decrease and clear. Refer to F4-12~F4-16.

22~24: PLC control disable, operation pause and standby state reset. Refer to Section 6.9.
25~31: PLC mode select 1~7. Refer to Section 6.9.

32: Auxiliary reference disabled. When this signal is valid, the auxiliary reference is invalid.

33: Operation interrupted. If this signal is valid when the inverter is running, the inverter will block the
output; after this signal is canceled, the inverter will restart according to the mode set by Fb-25. This signal can
be indicated by the digital input 16.

34: DC braking(at stop). During stop, if this signal is valid when the operating frequency is less than
F1-26 and F1-25=2, the DC braking is introduced until the braking time exceeds F1-28 and this signal is
canceled.

35: Process PID disabled. This signal invalidates the PID operation. Only when it is invalid and there is
no operation mode with a higher priority than PID, can the PID operation begin.

36: PID parameter 2. If this signal is valid when F7-11=0, the second set of PID
parameters(F7-08~F7-10) will be selected, otherwise the first set be selected(F7-05~F7-07).

37~39: 3-wire stop command, internal virtual FWD and REV terminals. Refer to F4-08.

40: Analog reference frequency hold. If this signal is valid when the reference frequency comes from
the analog input, the reference frequency will not change with the analog input, otherwise it will. This
function is quite useful in applications where the analog input is vulnerable to the electromagnetic disturbance.
Refer to the diagram below.

Analog input

|
| |
| | Time
| |
Digital input 40 | |

Analog reference frequency hold
Time

| |
Reference ! ,
frequency t !
| |
| | Time
L L -

41: Accel/decel disabled. When this signal is valid, the accel/decel process will stop, otherwise the
accel/decel process will resume.

42: Run command source switched to terminal/keypad. This signal, in conjuction with F0-02, can
switch the command source from one to another, as shown in the following table.

F0-02 State of digital input 42 Command source selected
Invalid Keypad
0: Keypad . "
Valid Terminal
. Invalid Terminal
1: Terminal s
Valid Keypad
2: Communication Invalid Communication
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Valid Keypad

43: Reference frequency switched to Al1l. When this signal is valid, the frequency setting channel will
be forcibly switched to All, otherwise the frequency setting channel will be restored. If the priority is higher
than digital input 44, the frequency setting channel will be switched to arithmetic unit 1.

44: Reference frequency switched to arithmetic unit 1. When this signal is valid, the frequency setting
channel will be forcibly switched to arithmetic unit 1, otherwise the frequency setting channel will be restored.
If the priority is lower than digital input 43, the frequency setting channgel will be switched to Al1.

45: Speed/torque control select. This signal switches the control mode between torque control and speed
control. If it is valid, the control mode is speed control, otherwise the torque control.

46~48: Multi-PID select 1~3. The combination of multi-PID select 1, 2 and 3 determines which PID
reference is selected, as shown in the table below.

Multi-PID select 3 Multi-PID select 2 Multi-PID select 1 PID reference selected
0 0 0 F7-01
0 0 1 F7-22
0 1 0 F7-23
0 1 1 F7-24
1 0 0 F7-25
1 0 1 F7-26
1 | 1 0 F7-27
1 | 1 1 F7-28

49: Zero-servo command. Refer to F9-20~F9-23.
50, 51: Counter preset and clear. Refer to page 89.

52: Meter-counter clear. Refer to the description of meter counter functions in page 94 and counter 2 in
page 96.

53, 54: Wobble frequency injection and wobble state reset. Refer to page 103.
55: Total run time reset of air blower. Refer to page 123.

56: PFI position reverse. When determining PFI position, the signal is valid, which makes the position
negative. Refer to page 96.

57, 58: Rated current 1 and 2 of motor. For motor overload protection. Refer to Page 124.

F4-08 FWD/REV run mode | Default | 1 | Change | x
Settin 0: 1-wire mode(start/stop) 1: 2-wire mode 1(FWD, REV)
ran eg 2: 2-wire mode 2(start/stop, direction) 3: 2-wire mode 3(start, stop)

4 4: 3-wire mode 1(FWD, REV, stop) 5: 3-wire mode 2(run, direction, stop)

1) Related digital inputs include 37, 38 and 39.

L The logic and illustration for each mode are listed in the following table, where S indicats “level is valid”,
while B indicates “edge is valid”.

[ Fa-08 ] Mode \ Logic | Diagram
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F4-08 Mode Logic Diagram
S:  Run switch. When it is valid, the motor
0 1-wire mode runs.
(start/stop) Note: The run direction is determined by Internal virtual
the direction of the reference frequency.
S2(REV) S1(FWD) Result
Invalid Invalid Stop
2-wire mode 1 ; ; Internal virtual
Invalid Valid FWD ermina
. (FWD, REV) : : e
Valid Invalid REV REV. terminal
Valid Valid Stop
F4-08 Mode Logic Diagram
S2(direction) | Sl(start/stop) Result
i de 2 Invalid Invalid Stop
-wire mode H H Internal virtual
2 (start/stop, direction) Inva.lld Va"(_j FWD o tormnal
Valid Invalid Stop "RV torninal
Valid Valid REV
B1: Run button(normally-open)
3 2-wire mode 3 B2: Stop button(normally-closed) Internal virtual
(start, stop) Note: The run direction is determined by the oy torminel
direction of the reference frequency. REV terminal
3-wire mode 1 B1: Stop button(normally-closed)
(FWD, REYV, stop) : J st0p comand
4 Digital input 37 B2: FWD button(normally-open) (e ot
needed B3: REV button(normally-open) I '::t‘
(ix\l': rz ir;?:fif)ﬁ B1: Stop button(normally-closed)
5 ’sto ) ' B2: Run button(normally-open) e stop command
Digital iﬁput 37 S: Direction switch. When it is valid, the et vl FWD
needed motor runs reverse. Internal virtual REV terminal
6 (sizr;V\II:ere LT?:ed:t: it B1: FWD button(normally-open) el vl D
gle p ' B2: REV button(normally-open) e
stop) Internal virtual REV

terminal

o

[ In 1-wire mode or 2-wire mode 1 and 2 under the terminal control mode, if the stop command comes
from other sources and causes the inverter to stop, then the stop command must be given before the run
command in order to restart the inverter.

[ In 3-wire mode 3 and 3-wire mode, the run button is invalid if the normally-closed stop button is open.

B

Even if the run direction has been determined, it is still restricted by FO-09(direction lock)

3 If the terminal command doesn’t contain the direction information, the run direction will be determined
by the polarity of the reference frequency channel.
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Danger: When the run signal exists and Fb-26=1 (default value), the inverter will self start.

F4-09 Input terminal logic 1(positive & negative) ’ Default ‘ 00000 Change x
Ten thoudands digit: X5 Thoudands digit: X4 Hundreds digit: X3
Setting Tens digit: X2 Units digit: X1
range 0: Positive logic, valid when circuit is closed and invalid when circuit is open.
1: Negative logic, invalid when circuit is closed and valid when circuit is open.
F4-10 Input terminal logic 2(positive & negative) ‘ Default ‘ 000 | Change | x
Settin Hundreds digit: REV Tens digit: FWD Units digit: X6
ran eg 0: Positive logic, valid when circuit is closed and invalid when circuit is open.
4 1: Negative logic, invalid when circuit is closed and valid when circuit is open.
F4-11 Digital input terminal anti-jittering time { Default { 10ms l Change I o
Setting "
range 0~2000ms

L This parameter determines the anti-jittering time for the digital input signal. Those signals with their
duration less than the anti-jittering time will be ignored.

F4-12 UP/DOWN regulation mode { Default I 0 I Change I o
Setting 0: Level type(terminal) 1: Pulse type(terminal)
range 2: Level type(keypad) 3: Pulse type(keypad)
F4-13 UP/DOWN speed/step ’ Default | 1.00 | Change | o

srzﬁ'g”eg 0.01~100.00. Minimum unit: 0.01%/s(level type), 0.01% (pulse type)

F4-14 UP/DOWN memory select ‘ Default | 0 | Change | o
0: Stored on power loss

Srztzmeg 1: Cleared on power loss
g 2: Cleared at stop or on power loss
F4-15 UP/DOWN upper limit ’ Default | 100.0% | Change | o
Setting
range 0.0~100.0%
F4-16 UP/DOWN lower limit | Default | 00% | Change | o
Setting Ano
range -100.0~0.0%

) The UP/DOWN function allows the continuous regulation in the switching mode. The regulated value
can be used as the frequency reference or PID reference.

L F4-12=0: When the digital input 19 or 20 is valid, FU-20(UP/DOWN value) increases or decreases at
the speed set by F4-13; when the digital inputs 19 and 20 are valid or invalid at the same time, FU-20
remains unchanged.

F4-12=1: When the digital input 19 or 20 is valid, FU-20 increases or decreases a step set by F4-13.

F4-12=2 or 3: Similar to F4-12=0 or 1 respectively, except that the digital inputs 19 and 20 are

replaced by keys [ and (¥) on the keypad. () and (¥) can be used for regulation only when
the value of FU-20 is displayed.

B

The two types of UP/DOWN regulation mode are shown as the following diagrams:
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UPIDOWN regulation UPIDOWN regulation value
value I
; ! Time I_I. .I_ Time
«UPIDOWN increase ] ' I i inctease 1 T | i
. — : ] Time -IUP/DOWNlncrease nn I Time
I
]UP/DOWN decrease [ ! Time T UPIDOWN decrease n Time
UPIDOWN electrical level type regulation UPIDOWN pulse regulation
L) The rising edge of the digital input 21 clears FU-20.
F4-17 Multi-speed select mode Default 0 Change x
Setting 0: Binary code 1: Direct select
range 2: Sum 3: Number
F4-18
= Multistep frequency 1~48 Default E‘OOHZ Change o
(n=1~48)
F4-65
0.00~650.00Hz
Setting Note: Multistep frequencies 32~48 are only used for the simple PLC operation. Each
range multistep frequency’s default setting is its respective serial number, for example, the default

setting of the multistep frequency 3 is 3.00Hz.

F4-17=0: The multistep frequency is selected by the combination of the binary codes for the multistep
frequency selects 1~5(see Section 6.5), for example, if X1~X5 are set to multistep frequency selects 1~5
respectively, the frequency selecting table will be as follows, where “0” means invalid and “1” means valid.

X5 | X4 | X3 | X2 | X1 | Resultofselection | X5 [ X4 | X3 | X2 | X1 | Result of selection
0 0 0 0 0 Reg;?ﬁg :rgg:;r:%/nfor 1 0 0 0 0 Multiste(p}): E:%%L;ency 16
0 0 0 0 1 Multist?'gfleg)uency 1 1 0 0 0 1 Multiste(p'):jtlzgit;ency 17
0 0 0 1 0 Multist?';:)irleg)uency 2 1 0 0 1 0 Multiste(r')zzr_%cg;ency 18
0 0 0 1 1 Multist?';:)irzeg)uency 3 1 0 0 1 1 Multiste(r')zzr_%cg;ency 19
0 0 1 0 0 Multist?';:)irzef;ency 4 1 0 1 0 0 Multiste(r')zzr_%c;gency 20
0 0 1 0 1 Multist?';:)irzeg;ency 5 1 0 1 0 1 Multiste(r')zzr_%%gency 21
0 0 1 1 0 Multist?';:)irzeg;ency 6 1 0 1 1 0 Multiste(r')zzr_%%gency 22
0 0 1 1 1 Multist?';:)irzeg;ency 7 1 0 1 1 1 Multiste(r')zir_i%gency 23
0 ‘ 1 0 0 0 Multist?'gfzeg)uency 8 1 1 0 0 0 Multiste(?::‘tr_iclt;ency 24
0 ‘ 1 0 0 1 Multistep frequency 9 1 1 0 0 1 Multistep frequency 25
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‘ (F4-26) (F4-42)
0 ‘ 1 0 1 0 Multiste(;'):‘flr-ezq;)lency 10 1 1 0 1 0 Multiste(;'J:‘ftr_iqgl;ency 26
0 ‘ 1 0 1 1 Multiste(;'J:‘flr-Z%l;ency 1 1 1 0 1 1 Multiste(;'J:‘ftr_iil;ency 27
ﬂ 1 1 0 0 Multiste(;'):‘flr-ez%L)JenCy 12 1 1 1 0 0 Multiste(;'J:‘ftr_i%l;ency 28
ﬂ 1 1 0 1 Multiste(;'):‘flr-g%L)JenCy 13 1 1 1 0 1 Multiste(;'J:‘ftr_i%l;ency 29
ﬂ 1 1 1 0 MUItiSte(F;ZquL;ency 14 1 1 1 1 0 Multiste(;'J:‘ftr_iL;l;ency 30
0 ‘ 1 1 1 1 Multiste(;'):‘flr-ngL)JenCy 15 1 1 1 1 1 Multiste(;'J:‘ftr_i%l;ency 31

F4-17=1: The multistep frequency selects 1~8(see Section 6.5) directly correspond to the multistep
frequencies 1~8 respectively, for example, if X1~X8 are set to multistep frequency selects 1~8, the frequency
selecting table will be as follows, where “0” indicates invalid, <1 indicates valid and “-” indicates any state.

X8 X7 X6 X5 X4 X3 X2 X1 Result of selection
Reference frequency for
0 0 0 0 0 0 0 0 common operation
- - - ) ) ) ) 1 Multistep frequency 1
(F4-18)
- - - } 3 ) 1 0 Multistep frequency 2
(F4-19)
R R - Multistep frequency 3
: - ! 0 0 (F4-20)
- - - } Multistep frequency 4
! 0 0 0 (Fa-21)
R R - Multistep frequency 5
1 0 0 0 0 (F4-22)
- - 1 Multistep frequency 6
0 0 0 0 0 (F4-23)
- 1 0 Multistep frequency 7
0 0 0 0 0 (F4-24)
1 0 0 Multistep frequency 8
0 0 0 0 0 (F4-25)

F4-17=2: The reference frequency equals the sum of all the multistep frequencies selected, but it is still
restricted by the upper- and lower-limit frequencies.

Example: if only “multistep frequency select 17, “multistep frequency select 2” and “multistep frequency
select 4” are valid, then

Reference frequency= multistep frequency 1+ multistep frequency 3+multistep frequency 4

F4-17=3: The number of the valid signal(s) among multistep frequency selects 1~8 determines which
multistep frequency is used as the reference, for example, if any three of them are valid, then reference
frequency=multistep frequency 3.

6.6 F5: Digital output and relay outputs

F5-00 [ Y1 terminal Default 1 Change

F5-01 | Y2 terminal Default 2 Change
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F5-02 T1 relay output Default 5 Change
F5-03 T2 relay output Default 13 Change
Sr:[r?gr:eg 0~73. Refer to the table of digital output functions below.

M m Related monitored parameter: FU-42.

L0 1 Table of digital output functions

25:
26:
27:
0: Inverter ready 28:
1: Inverter running 29:
2:  Frequency reach 30:
3:  Frequency reach detection signal
1 31
4:  Frequency reach detection signal 32:
2 33
5:  Fault output
6: Holding brake signal 34:
7:  Motor load overweight
8. Motor overload 35:
9:  Undervoltage lockout
10: External fault trip 36:
11: Fault auto-reset )
12: Restart after momentary power 3
failure 38
13:  Alarm output ’
14: Reverse running 39
15:  Stopping
16: Run interruption 40:
17:  Keypad control 41:
18:  Torque limit 42:
19:  Frequency upper limit 43:
20:  Frequency lower limit 44:
21: Running in generating state 45
22: Running at zero speed
23:  Zero-servo finished 46:
24: PLC operation
47:
48:
49:

PLC operation pause
PLC stage finished
PLC cycle finished
PC digital 1
PC digital 2
Wobble
upper/lower limit
Setpoint count reach
Designated count reach
Meter-counter  setpoint
length reach
X1(after positive & negative
logic)
X2(after positive & negative
logic)
X3(after positive & negative
logic)
X4(after positive & negative
logic)
Xb5(after positive & negative
logic)
X6(after positive & negative
logic)
X7(expansion terminal)
X8(expansion terminal)
X9(expansion terminal)
X10(expansion terminal)
X11(expansion terminal)
FWD(after positive &
negative logic)
REV (after
negative logic)
Comparator 1 output
Comparator 2 output
Logic unit 1 output

frequency

positive &

p

blow
73:

Logic unit 2 output
Logic unit 3 output
Logic unit 4 output
Timer 1 output

Timer 2 output

Timer 3 output

Timer 4 output

Encoder A channel
Encoder B channel

PFI terminal status

Virtual revolution-counting

ulse

PLC mode 0 indication
PLC mode 1 indication
PLC mode 2 indication
PLC mode 3 indication
PLC mode 4 indication
PLC mode 5 indication
PLC mode 6 indication
PLC mode 7 indication
Designated count 2 reach
Logic unit 5 output
Logic unit 6 output
Expected service life of air
er reached

Process PID sleeping

L Detailed description of digital output functions:

0:

Inverter ready. The inverter is ready to run.

1: Inverter running. The inverter is in operation.

2: Frequency reach. This signal is valid when the inverter operating frequency falls in the range

between reference frequency minus F5-05 and reference frequency plus F5-05. Refer to F5-05.

3~4:
5:
6:

Frequency reach detection signals 1 & 2. Refer to F5-06~F5-09.

Fault output. It’s valid if any failure occurs.

Holding brake signal. Refer to F1-25.
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7: Motor load overweight. Refer to Fb-03~Fb-05.
8: Motor overload. Refer to page 112.
9:  Undervoltage lockout. This signal is valid when DC bus undervoltage causes trip.

10: External fault trip. This signal is valid when an external fault causes trip and becomes invalid after
fault reset.

11: Fault auto-reset. This signal is valid when fault auto-reset is in process. Refer to page 115.
12: Restart after momentary power failure. Refer to 115.

13:  Alarm output. This signal is valid when the inverter gives an alarm.

14: Reverse running. This signal is valid when the inverter is running reverse.

15:  Stopping. This signal is valid when the inverter is in the process of slowdown stop.

16: Run interruption. This signal is valid when the inverter’s running is interrupted.

17:  Keypad control. This signal is valid when the keypad is used as the command source.

18: Torque limit. This signal is valid when the torque reached the limit value.

19:  Frgeuncy upper limit. This signal is valid when reference frequency =upper-limit frequency and
the operating frequency rises to the upper-limit frequency.

20: Frequency lower limit. This signal is valid when reference frequency<:lower-limit frequency and
the operating frequency falls to the lower-limit frequency.

21: Running in generating state. This signal is valid when the inverter is running in the generating
state.

22: Running at zero speed. This signal is valid when the motor speed is lower than F9-21.

23:  Zero-servo finished. This signal is valid when the zero-servo position error is less than the
zero-servo ending value.

24: PLC operation. This signal is valid when the inverter is in the simple PLC operation mode.

25: PLC operation pause. This signal is valid when the digital input 23 is valid.

26: PLC stage finished. A 500ms pulse is sent out each time a stage of PLC operation is completed.
27: PLC cycle finished. A500ms pulse is sent out each time a cycle of PLC operation is completed.
28~29: PCdigitals 1 & 2. Can be used by the programmable unit. Refer to page 116.

30: Wobble frequency upper/lower limit. Refer to Section 6.10.

31,32,69: Setpoint count reach, designated count 1 & 2 reach. Refer to Section 6.10.

33:  Meter-counter setpoint length reach. Refer to section 6.10.

34~39: X1~X6(after positive & negative logic). These are digital input signals which have undergone
positive & negative logic operation and anti-jittering treatment. They can be used by the programmable unit.

40~44: X7~X11(expansion terminals). These are expansion digital input signals which have undergone
anti-jittering treatment and can be used by the programmable unit.

45, 46: FWD and REV (after positive & negative logic). These are digital input signals which have
undergone positive & negative logic operation and anti-jittering treatment. They can be used by the
programmable unit.

47,48: Comparator 1 & 2 outputs. Can be used by the programmable unit.

87



6 Parameter Description

49~52, 70, 71: Logic unit 1~6 outputs. Can be used by the programmable unit.
53~56: Timer 1~4 outputs. Can be used by the programmable unit.

57, 58: Encoder A & B channels. Can be used as the high-speed input of the counter and
meter-counter.

59: PFI terminal status. Can be used as the high-speed input of the counter and meter-counter.

60: Virtual revolution-counting pulse. It is a pulse signal with a duty ratio of 50%. It can be connected
to the counter for the calculation of the winding diameter in winding control.

61~68: PLC mode 0~7 indication. Used to indicate the serial number of current PLC mode
72: Expected service life of air blower reached. Refer to page 123.

73:  Process PID sleeping. Refer to page 123.

F5-04 Y output logic(positive & negative) ’ Default 00 Change <
Settin Tens digit: Y2 Units digit: Y1
rangeg 0: Positive logic, valid when closed and invalid when open

1: Negative logic, valid when open and invalid when closed

L This parameter can negate the Y1 and Y2 signals and output them.

F5-05 Frequency reach detection band Default 2.50Hz Change o

Setting

range 0.00~650.00Hz

L0 The frequency reach signal is sent out when the inverter operating frequency is in the range between
reference frequency minus F5-05 and reference frequency plus F5-05, as shown below.

L Frequency reaches inspection width F5-05
Rated frequency | __ _ ; ________

Operating
frequency

Time

Frequenc
r%acheé

Time

F5-06 Frequency reach detection level 1 Default 50.00Hz Change o

F5-07 Frequency reach detection hysteresis 1 Default 1.00Hz Change o

F5-08 Frequency reach detection level 2 Default 25.00Hz Change o

F5-09 Frequency reach detection hysteresis 2 Default 1.00Hz Change o
in

Srztr: ; 9| 0.00-650.00Hz

L The digital output 3 or 4(frequency reach detection signal) is valid when the operating frequency is
greater than the F5-06 or F5-08. It becomes invalid when the operating frequency is less than “frequency
reach detection level-frequency reach detection hysteresis”. Refer to the diagram below.
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L Lagged value for frequeggi/eglxgerl
Frequency level dete&éilgg I R, _ _Xg .
I I
! AN
l | Time
I | -
I [ o
Frequency level dstgicéi#ari ]
Time
F5-10 Y1 terminal closing delay Default 0.00s Change o
E5-11" Y1 terminal opening delay Default 0.00s Change o
F5-12 Y2 terminal closing delay Default 0.00s Change o
F5-13 Y2 terminal opening delay Default 0.00s Change o
F5-14 T1 terminal closing delay Default 0.00s Change o
E5-15 T1 terminal opening delay Default 0.00s Change o
F5-16 T2 terminal closing delay Default 0.00s Change o
E5-17 T2 terminal opening delay Default 0.00s Change o
Setting "
range 0.00~650.00s
[ The digital output delay is illustrated as follows.
Signal before delay
| | _
Signal after delay | | Time
| |
| Delayed close | | Detayed 1 -
time. disjunction time Time
6.7 F6: Analog and pulse frequency terminals
F6-00 All input type ‘ Default ‘ 0 Change o
0: 0~10V or 0~20mA(corresponding to 0~100%)
1: 10~0V or 20~OmA(corresponding to 0~100%)
2:  2~10V or 4~20mA(corresponding to 0~100%)
3:  10~2V or 20~4mA(corresponding to 0~100%)
Setting 4: -10~10V or -20~20mA(corresponding to -100~100%)
range 5:  10~-10V or 20~-20mA(corresponding to -100~100%)
6: 0~10V or 0~20mA(corresponding to -100~100%, with 5V or 10mA at the center)
7: 10~0V or 20~OmA(corresponding to -100~100 %, with 5V or 10mA at the center)
Note: The jumper on the control board chooses whether the input is a voltage-type or
current-type input.
F6-01 Al gain | Default | 100.0% | Change | o
Setting _ 0
range 0.0~1000.0%
F6-02 Al bias | Default | 000% | Change | o
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Setting _

range -99.99~99.99% (10V or 20mA=100%)

F6-03 Al1 filtering time { Default { 0.100s { Change { o
Setting |5 990~10.000s

range

F6-04 Al1 zero-point threshold [ Default [ 0.0% [ Change [ o
Setting

range 0.0~50.0%

F6-05 Al1 zero-point hysteresis error [ Default [ 0.0% [ Change [ o
Setting

range 0.0~50.0%

F6-06 Al1 disconnection threshold [ Default [ 0.0% [ Change [ o

0.0~20.0%(10V or 20mA=100%)
Setting Note: For 2~10V/ 4~20mA or 10~2V/20~4mA, the internal disconnection threshold is
range fixed at 10%; for -10~10V/-20~20mA or 10~-10V/20~-20mA, the disconnection test is not

performed.

F6-07 Al2 input type Default 0 Change o
F6-08 Al2 gain Default 100.0% Change o
F6-09 Al2 bias Default 0.00% Change o
F6-10 A2 filtering time Default 0.100s Change o
F6-11 Al2 zero-point threshold Default 0.0% Change o
F6-12 Al2 zero-point hysteresis error Default 0.0% Change o
F6-13 Al2 disconnection threshold Default 0.0% Change o
Srztrt];neg All settings for Al2 are the same as those for Al1.

L The table below lists the calculation formulas, characteristic curves and regulation diagrams for analog
inputs(dotted lines represent factory settings while the solid ones represent regulated settings).

Calculation formula for

. e o T [
output Basic curve Bias=10.00% Gain=200.0%

Input

0~10V or 0~20mA

(corresponding to Output=gain>{input-bias)

(result confined to 0~100%)

0~100%)
10~0V or Output=gain>{-(input-bia
20~0mA s)]+100%
(corresponding to (result confined to
0~100%) 0~100%)

0 10V/20mA 0 10V/20mA 0 10v/20mh
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Input

Calculation formula for
output

Basic curve

Bias=10.00%

Gain=200.0%

0~10Vv
(corresponding to
-100~100%, with 5V
at the center)

Output=gain>2x
[(input-bias) -50%]
(result confined to -100~100%)

A100%

4100%
U

10~0V
(corresponding to
-100~100%, with 5V
at the center)

Output=gain>{-2)x
[(input-bias)-50%]
(result confined to -100~100%)

L L\
-100% -100%
_ _4100% _ _A100%
~ r
-10~10V or | | | // |
-20~20mA Output=gain>{input-bias) -10v [ Hov L/
(corresponding to | (result confined to -100~100%) | 10V | // 10V
-100~100%) \ \ I, \
[ A
-100% -100%
__A100% __A100%
7 "
10~-10V or \ \ (AN \
20~-20mA Output=gain>{-(input-bias)] | 10Vl | L 10v]
(corresponding to | (result confined to -100~100%) =10V | [ N |
-100~100%) | \ \ N
I [ [ [
-100% -100%
A100%

2~10V or 4~20mA
(corresponding to
0~100%)

Output=gain>{5/4x
(input-bias) -25%]
(result confined to 0~100%)

2V/4mA  10V/20mA

2V/4mA

10V/20mA

2V/4mA  10V/20mA

10~2V or 20~4mA
(corresponding to
0~100%)

Output=gain>{-5/4x
(input-bias)+125%]
(result confined to 0~100%)

A100%

2V/4mA_ 10V/20mA

2V/4mA

10V/20mA

A4100%

2V/4mA 10V/20mA

L1 “Zero-point threshold” and “zero-point hysteresis error” prevent the analog input signal fluctuating
around the zero point. For example, setting the former to 10.0% and the latter to 5.0% can bring the
hysteresis effect shown in the following diagram.
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100%
After treatment

153

L3 Increasing the filtering time slows down the response, but strengthens the immunity to the disturbance.
Reducing the filtering time speed up the response, but weakens the immunity.

L1 Analog input is considered to be disconnected if it is lower than the disconnection threshold. The action
after the disconnection is determined by Fb-09.

F6-14 AO1 function { Default { 0 { Change { o
Setting See the table of analog output functions below.

range

F6-15 AOL1 type ‘ Default ‘ 0 ‘ Change ‘ o
Setting 0: 0~10V or 0~20mA 1: 2~10V or 4~20mA 2: 5V or 10mA at the center
range

F6-16 AO1 gain ‘ Default ‘ 100.0% ‘ Change ‘ o
Setting _

range 0.0~1000.0%

F6-17 AOL1 bias | Default | 000% | Change | o
Setting _

range -99.99~99.99% (10V or 20mA=100%)

F6-18 AO2 function Default 2 Change o
F6-19 AO2 type Default 0 Change o
F6-20 AO2 gain Default 100.0% Change o
F6-21 AO2 bias Default 0.00% Change o
Sr(;tr:;neg All settings for AO2 are the same as those for AO1L.

L Table of analog output functions:
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0: Operating frequency (Max.
frequency= full-scale value)

1: Reference frequency (Max.
frequency =full-scale value)

2:  Output current (2 times inverter
rated current=full-scale value)

3: Output voltage (1.5 times
inverter rated voltage=full-scale
value)

4: Output capacity (2 times motor
rated capacity=full-scale value)

5:  Output torque (2.5 times motor
rated torque=full-scale value)

6: Reference torque (2.5 times
motor rated torque=full-scale
value)

7:  PID feedback value

8: PID reference value

9: PID output value

13: UP/DOWN value 29: Comparator 2 digital setting
14: DC link  voltage 30:  Arithmetic unit 1 digital
(1000V=full-scale value) setting
15: Reference frequency after 31:  Arithmetic unit 2 digital
accel/decel (Max. setting
frequency=full-scale value) 32:  Arithmetic unit 3 digital
16: PG detection frequency (Max. setting
frequency=full-scale value) 33:  Arithmetic unit 4 digital
17: Counter error  (setpoint setting
count=full-scale value) 34:  Arithmetic unit 5 digitall
18:  Count percentage (setpoint setting
count=full-scale value) 35:  Arithmetic unit 6 digitall
19:  Arithmetic unit 1 output setting
20:  Arithmetic unit 2 output 36: PCanalog 1
21:  Arithmetic unit 3 output 37: PCanalog 2
22:  Avrithmetic unit 4 output 38: Factory output 1
23:  Avrithmetic unit 5 output 39: Factory output 2
24:  Arithmetic unit 6 output 40: Output  frequency(for|

Low-pass filter 1 output

factory use)

10: Al 26: Low-pass filter 2 output 41: Keypad POT value(POT]

11: AI2 27:  Analog multiple switching potentiometer)

12: PFI output 42: Count value of counter 243

28: Comparator 1 digital setting ~ Temperature of radiator 1

44: Temperature of radiator 2
43, 44: Full amplitude based on
100°C

L) Option 43 and 44 are effective to the models in parallel only in the table of analog output definition.

(8]

Analog output
10V/20mA_

| output

| quantity

2V/4mA

Analog output has the following three types:

Analog output
10V/20mA_

| output
quantity

Analog output

10V./20mA

Output
quantity

0 100%
0~10V or 0~20mA

) Adjusting the gain and bias can change the measuring range and correct the zero point.

0

100%
2~10V or 4~20mA

-100%¢

0 100%
Based on 5V or 10mA

The calculation

formula is: Y=X>gain+bias(X is any item in the table of analog output functions).

F6-22 PFI frequency corresponding to 100% Default 10000Hz Change o
F6-23 PFI frequency corresponding to 0% Default OHz Change o
Setting | 50000Hz

range

F6-24 PFI filtering time Default 0.100s Change o
Srztr:;"eg 0.000~10.000s

L The PFI function converts the input pulse frequency to a percentage value and filters it, as shown below.
PFI can be used as the frequency reference for cascade synchronous control, or as the PID feedback for

constant line speed control.
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o By —_—— == fu-is v
S =
o FEET 3 Filtering fime — - ie

F6-25 PFO function ‘ Default ‘ 0 ‘ Change ‘ o
Setting See the table of analog output functions.

range

F6-26 PFO output pulse modulation method ‘ Default ‘ 0 ‘ Change ‘ o
Setting 0: Frequency modulation 1: Duty-ratio modulation

range

F6-27 PFO frequency corresponding to 100% { Default { 10000Hz { Change [ o
Srgtr:gneg 0~50000Hz(also used as the duty-ratio modulation frequency)

F6-28 PFO frequency corresponding to 0% [ Default [ OHz [ Change [ o
Setting 0~50000Hz

range

F6-29 PFO duty ratio corresponding to 100% Default 100.0% Change o
F6-30 PFO duty ratio corresponding to 0% Default 0.0% Change o
Setting

range 0.0~100.0%

L PFO function outputs the internal percentage signal in the format of pulse frequency or duty ratio, as
shown below.

PFO frequency « = ¢ | I PFO duty ratio R

[ In frequency modulation, the duty ratio is fixed at 50%. In duty-ratio modulation, the pulse frequency is
fixed at F6-27.

6.8  F7:Process PID parameters

F7-00 PID control select ’ Default | 0 Change x

0: PID control disabled

1: PID control enabled (PID output: max. frequency=100%)

2: PID corrects reference frequency prior to accel/decal (PID output: max.
frequency=100%)

3:  PID corrects reference frequency after accel/decal (PID output: max. frequency=100%)

4:  PID corrects torque (PID output: 2.5 times motor rated torque=100%)

5:  Free PID function

Setting
range

1 Process PID can be used for the control of process variables such as tension, pressure, flowrate,
liquid level and temperature. The proportional (P) element can reduce the error. The integral (I)
element can eliminate the static error. The longer the integral time, the weaker the integral action;
the shorter the integral time, the stronger the integral action. The differential (D) element can
increase the response speed of the control. The structure of process PID is as follows.
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PID differential
limit

PID upper limit
Differe I‘ PP
ntial —
PID output

Integrator P/W_D_E;wer
limit

Preset
Integral selec Valte

Ref
PID reference eterence
channel select 1

Feedback

PID feedback
channel select

L Process PID has three types of correction mode: reference frequency correction prior to accel/decel,
reference frequency correction after accel/decel, and torque correction. These correction modes make it
convenient to use the inverter in master-slave synchronous control and tension control.

Reference frequency correction prior to accel/decel: PID output is added to the reference frequency
prior to accel/decel.

SB70 inverter

: " Reference
Linear velocity +'requer\cy

Tension reference

Tension detection

Drive roller Driven roller

Reference frequency correction after accel/decel: PID output is added to the reference frequency after
accel/decel. Unlike the previous correction mode, this mode can also perform the correction during
accel/decel.

Torque correction: PID output is added to the reference torque. This correction mode is only valid for

torque control. As this correction mode has the fastest response, it can be used for synchronous control of a
rigidly-connected system.

Torque reference 1 Reference torque after correction

Reference value +
v

“ Torque allowance
Feedback value A_

L Free PID function: PID acts as a programmable module. Its input and output can be defined
separately. PID output can be connected to the analog output.

L For position control, process PID can be used as an annular position regulator. Refer to Page 96 for
the operation of process PID or frequency correction method.

F7-01 PID reference channel ’ Default ’ 0 ’ Change [ x
Settin 0: F7-04 1. All 2: Al2
ran eg 3. PFI 4:  UP/DOWN value 5:  Arithmetic unit 1
g 6:  Arithmetic unit 2 7:  Arithmetic unit 3 8: Arithmetic unit 4
F7-02 PID feedback channel ‘ Default ‘ 0 ‘ Change ‘ x
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0: All 1:

AR 2: PFI 3 AlLAI 4 AI+AI2
setting | 5. Ay 6 JAiZ 7 1A 8: A+ Az
range . . . . . . .. 11:  Arithmetic unit .. - R

9:  Avrithmetic unit 10: Arithmetic unit 2 3 12:  Arithmetic unit 4
1
F7-03 PID display coefficient ‘ Default ‘ 1.000 ‘ Change ‘ o
Seting |4 110~10.000(only affects FU-13 and FU-14)
range
F7-04 PID digital reference ‘ Default ‘ 0.0% ‘ Change ‘ o
Setting _ o
range -100.0~100.0%

L1 PID process adopts normalized input and output, that is, both the input and output range are between
-100%-~+100%. The input scaling is related to feedback channel, sensor characteristics and analog input
setting. The output scaling takes the maximum frequency as 100% for frequency control.

L There is a filtering section for the PID reference channel and feedback channel, for example, the filtering
time for All is F6-03. These filtering sections have influence on the control performance and can be set
according to the actual needs.

L In some machines (such as centrifuges), the square root of the inlet pressure has a linear relationship with
the flowrate, therefore, the square root feedback can be used to control the flowrate.

L F7-03 is used to scale FU-13 and FU-14, making them match the real physical units. It has no influence
on the control.

F7-05 Proportional gain 1 ’ Default ‘ 0.20 ‘ Change ‘ o
Setting | 4 00~100.00

range

F7-06 Integral time 1 ‘ Default ‘ 20.00s ‘ Change ‘ o
Setting _

range 0.01~100.00s

F7-07 Differential time 1 ’ Default ‘ 0.00s ‘ Change ‘ o
Setting _

range 0.01~10.00s

F7-08 Proportional gain 2 ’ Default ‘ 0.20 ‘ Change ‘ o
Setting | 4 50~100.00

range

F7-09 Integral time 2 ‘ Default ‘ 20.00s ‘ Change ‘ o
Setting N

range 0.01~100.00s

F7-10 Differential time 2 ‘ Default ‘ 0.00s ‘ Change ‘ o
Setting N

range 0.01~10.00s

F7-11 PID parameter switching ’ Default ‘ 0 ‘ Change ‘ x
Setting 0: By digital input 36 frtaueAniglordmg to operatlng2: |Arithmetic unit 1]
range 3:  |Arithmetic unit 2| 4: |Arithmetic unit 3| 5:  |Arithmetic unit 4|

L) Hope800 has two sets of PID parameters: PID parameter 1(F7-05, F7-06, F7-07) and PID parameter
2(F7-08, F7-09, F7-10). They can be switched mutually by the digital input 36. They can also be

96



6 Parameter Description

smoothly switched according to the operating frequency or the arithmetic unit output, particularly
suitable for the winding control where the winding diameter changes greatly.

PID parameter 2| — — — — — — — PID parameter2 | _ . _
| |
| |
| |

PID parameter 1 PID parameter 1

I operating | Avithmetic unit output
| frequency ‘

0 Maximum frequency 0 100%

L0 Principle of PID parameter regulation: first raise the proportional gain from a smaller value(e.g. 0.20)
until the feedback signal starts oscillating, then lower it by 40~60% to stabilize the feedback signal;
reduce the integral time from a larger value(e.g. 20.00s) until the feedback signal starts oscillating, then
raise it by 10~50% to stabilize the feedback signal. Differential action can be introduced if there is a high
requirement for overshoot and dynamic error.

F7-12 Sampling period { Default 0.010s Change o
Setting N
range 0.001~10.000s

[ 1t should be generally set to a value five to ten times smaller than the response time of the controlled

object.
F7-13 Error limit Default 0.0% Change o
Setting " o L
range 0.0~20.0% (PID setpoint=100%)

L When the error of the setpoint and feedback is less than the error limit, PID stops its regulation and the
output remains constant. This function eliminates frequent actions during the control. See the following

diagram.
A Deviation limit ¢
T T f \
|\T/| Reference
| Feedback Time
& Operating l l
frequency | |
Closed loop Il
! regulation ! Time
F7-14 Setpoint up/down time ‘ Default | 0.00s Change o
Setting
range 0.00~20.00s

L This parameter enables the setpoint to increase and decrease smoothly, thus reducing the impact
generated at the moment PID is introduced.

F7-15 PID regulation characteristic Default 0 Change x
Setting 0: Positive 1: Negative
range

L “Positive” means when the setpoint is increased the speed is required to be increase, for example, in
heating control; while “negative” means when the setpoint is increased the speed is required to be
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lowered, for example, in cooling control.

F7-16 Integral regulation ’ Default | 1 | Change x
Setting | 0. pidabled 1: Enabled
range
F7-17 PID upper limit | Default | 1000% | Change | o
Setting
range F7-18~100.0%
F7-18 PID lower limit | Default | 00% | Change | o
Setting
range -100.0%~F7-17
F7-19 PID differential limit { Default l 5.0% l Change o
Srztrtlgneg 0.0~100.0% (limits the max. and min. value of differential component)

L Moderate limitation of PID can reduce overshoot. Excessive limitation should be avoided.
F7-20 PID preset ’ Default | 0.0% | Change )
Seting | g7 18-F7.17
range
F7-21 PID preset holding time { Default I 0.0s I Change x
Setting "
range 0.0~3600.0s

L PID preset: the PID output remains as the preset value within the preset holding time; this is equivalent
to an open-loop control. At the end of the preset, the initial value of the PID integrator is assigned the
preset value and the PID close-loop control begins. See the diagram below.

y
PIDpreset| . __ __ —,/\—/w\

Time

PID preset holding time

[ If F7-21=0, PID control is performed with the preset value being the integrator initial value. This can
speed up the response at the start.

F7-22 ‘ Multi-PID setpoint 1 Default 1.0% Change o
F7-23 | Multi-PID setpoint 2 Default 2.0% Change | o
F7-24 | Multi-P1D setpoint 3 Default 3.0% Change | o
F7-25 j Multi-PID setpoint 4 Default 4.0% Change o
F7-26 j Multi-P1D setpoint 5 Default 5.0% Change o
F7-27 | Multi-P1D setpoint 6 Default 6.0% Change | o
F7-28 Multi-P1D setpoint 7 Default 7.0% Change o
Setting
range -100.0~100.0%

1) Used for multi-P1D control. Refer to digital inputs 46~48 in page 78.

6.9 F8: Simple PLC

| F8-00 ] PLC operation setting Default | 0000 | Change | x |
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Units digit: PLC cycle mode
0: PLC operation disabled
1: N cycles(cycle number decided by F8-02)+stop
2: N cycles+final stage speed (cycle number decided by F8-02)
3: Continuous cycle

Tens digit: PLC restart mode

SrG;tr:ineg 0: Restart from the first stage
9 1: Restart from the frequency of the interrupted stage
2: Restart from the operating frequency at the moment of interruption
Hundreds digit: Whether to save PLC status parameters after power-off
0: Not store 1. Store
Thousands digit:  Unit of time for each stage
0: Second 1. Minute
F8-01 PLC mode Default | 00 | Change x
Units digit:  PLC mode/stage number
0: 1>48, 1 mode(mode 0), 48 stages
1: 224, 2 modes(mode 0~1), 24 stages for each mode
2: 316, 3 modes(mode 0~2), 16 stages for each mode
. 3:  4x12, 4 modes(mode 0~3), 12 stages for each mode
Setting 4: 68, 6 modes(mode 0~5), 8 stages for each mode
range 5: 86, 8 modes(mode 0~7), 6 stages for each mode
Tens digit: PLC mode select
0: Binary code select 1: Direct select 2: Mode 0 3: Mode 1 4:
Mode 2 5: Mode 3 6: Mode 4 7: Mode 5 8: Mode 6 9:
Mode 7
F8-02 PLC cycle number Default | 1 | Change x
Setting | 4 _ger35
range
F8-03~
F8-97
Stage 1 setting and accel/decel setting Default 00 Change o
Setting
range
Units digit:  Direction
0: Forward 1: Reverse
Tens digit:  Accel/decel time select
0: Accel/decel1 | 1: Accel/decel 2 2: Accel/decel 3 | 3: Accel/decel 4
4: Accel/decel 5 | 5: Accel/decel 6 6: Accel/decel 7 | 7: Accel/decel 8
F8-04~ ;
F8-97 Stage 1 time Default 0.0 Change o

Setting range: 0.0~6500.0 (second or minute). The time unit is determined by the
thousands digit of F8-00.

) The settings for stages 2~48 are similar to that for stage 1. The default value of the multistep frequency n
equals its respective stage number. Refer to the following table.

n 1 2 3 4 5 6 7 8
Stage n setting F8-03 F8-05 F8-07 F8-09 F8-11 F8-13 F8-15 F8-17
Stage n time F8-04 F8-06 F8-08 F8-10 F8-12 F8-14 F8-16 F8-18

Multistep frequency n| F4-18 F4-19 F4-20 F4-21 F4-22 F4-23 F4-24 F4-25

n

5 10 11 12 13 14 15 16
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Stage n setting F8-19 F8-21 F8-23 F8-25 F8-27 F8-29 F8-31 F8-33

Stage n time F8-20 F8-22 F8-24 F8-26 F8-28 F8-30 F8-32 F8-34

Multistep frequency n| F4-26 F4-27 F4-28 F4-29 F4-30 F4-31 F4-32 F4-33
n 17 18 19 20 21 22 23 24

Stage n setting F8-35 F8-37 F8-39 F8-41 F8-43 F8-45 F8-47 F8-49

Stage n time F8-36 F8-38 F8-40 F8-42 F8-44 F8-46 F8-48 F8-50

Multistep frequency n| F4-34 F4-35 F4-36 F4-37 F4-38 F4-39 F4-40 F4-41
n 25 26 27 28 29 30 31 32

Stage n setting F8-51 F8-53 F8-55 F8-57 F8-59 F8-61 F8-63 F8-65

Stage n time F8-52 F8-54 F8-56 F8-58 F8-60 F8-62 F8-64 F8-66

Multistep frequency n| F4-42 F4-43 F4-44 F4-45 F4-46 F4-47 F4-48 F4-49
n 33 34 35 36 37 38 59 40

Stage n setting F8-67 F8-69 F8-71 F8-73 F8-75 F8-77 F8-79 F8-81

Stage n time F8-68 F8-70 F8-72 F8-74 F8-76 F8-78 F8-80 F8-82

Multistep frequency n| F4-50 F4-51 F4-52 F4-53 F4-54 F4-55 F4-56 F4-57
n 41 42 43 44 45 46 47 48

Stage n setting F8-83 F8-85 F8-87 F8-89 F8-91 F8-93 F8-95 F8-97

Stage n time F8-84 F8-86 F8-88 F8-90 F8-92 F8-94 F8-96 F8-98

Multistep frequency n| F4-58 F4-59 F4-60 F4-61 F4-62 F4-63 F4-64 F4-65

[ The simple PLC function allows the automatic switching of reference frequencies according to the preset
run time, thus realizing the automation of the production process.

L) PLC restart mode is determined by the tens digit of F8-00. When PLC operation is interrupted (failure or
stop), it can restart from the first stage, from the frequency of the interrupted stage, or from the operating
frequency at the moment of interruption. Refer to the following diagrams. The start mode is determined
by F1-19.

L0 In all diagrams in this section, fn represents stage n’s multistep frequency n, an and dn represent stage
n’s accel and decel time respectively, and Tn stands for stage n’s time. n=1~48.

f2

al Unceasingly operation based on the
£l 43 frequency atinterruption time -,

Frequency

ad,
F3

=3 Time
Time of stage 1 | Time of stage 2 Operg{;ogvéme at \| oy | stage3 | Time of stage 4
| Remaining
time
Run command
| Time
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f2

Frequency

1

Unceasingly operation based on the
d3 frequency at interruption time 24

\
- Ton ti T N

Time of stage 1~ Time of stage 2 Oper;;;g:lgrétéme at I [P,if,’i’,}g
T

Stage 3 } Time of stage 4
Remaining |
time

Run command

Time

L PLC status can be stored when power is off, so that it can continue running from the stop status. For
example, the unfinished operation of the previous day can be continued when you turn on the power the
next day.

L PLC status will be automatically reset when F8-00, F8-01 or F8-02 is modified.

L Hope800’s multiple PLC modes can be used to control the manufacture of different product models. For
example, if a cement plant manufactures cement columns of six sizes, and each size needs an eight-stage
of PLC operation, then the units digit of F8-01 can be set to 4(6 modes, 8 stages for each mode).

L) Switching PLC modes during running will takes effect after the stop. The maximum mode number
available is determined by the units digit of F8-01.

[ The PLC modes and the stage number for each mode are listed in the table below.

1 mode>48 stages Mode 0
Stages contained in each mode Stage 1~48

2 modes>24 stages Mode 0 Mode 1
Stages contained in each mode 1~24 25~48

3 modes 16 stages Mode 0 Mode 1 Mode 2
Stages contained in each mode 1~16 17~32 33~48

4 modes>12 stages Mode 0 Mode 1 Mode 2 Mode 3
Stages contained in each mode 1~12 13~24 25~36 37~48

6 modes>8 stages Mode 0 Mode 1 Mode 2 Mode 3 Mode 4 Mode 5
Stages contained in each mode 1~8 9~16 17~24 25~32 33~40 41~48

8 modes>6 stages Mode 0 | Mode 1 | Mode 2 | Mode 3 | Mode 4 | Mode 5 | Mode 6 | Mode 7
Stages contained in each mode| 1~6 7~12 | 13~18 | 19~24 | 25~30 | 31~36 | 37~42 | 43~48

1) Select PLC mode by binary codes according to the following table:

Digital input 27 Digital input 26 Digital input 25
(PLC mode select 3) | (PLC mode select 2) | (PLC mode select 2) P el s
0 0 0 Mode 0
0 0 1 Mode 1
0 1 0 Mode 2
0 1 1 Mode 3
1 0 0 Mode 4
1 0 1 Mode 5
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1 ‘ 1 ‘ 0 Mode 6

1 ‘ 1 ‘ 1 Mode 7

) Select PLC mode directly according to the following table, where X1~X7 are set to PLC mode select
1~7(see digital input 25~31) respectively.

X7 X6 X5 X4 X3 X2 X1 PLC mode selected
0 0 0 0 0 0 0 Mode 0
- - - - - 1 Mode 1
- - - - 1 0 Mode 2
- - - 1 0 0 Mode 3
- - 1 0 0 0 Mode 4

X7 X6 X5 X4 X3 X2 X1 PLC mode selected
- 1 0 0 0 0 Mode 5
1 0 0 0 0 0 Mode 6
1 0 0 0 0 0 0 Mode 7

[ Each stage of PLC operation has its own multistep frequency (acting as the reference), run time, run
direction and accel/decel time. If you don’t want a certain stage, set the run time of that stage to zero.

O The following diagram illustrates the operation process of mode 0 (units digit of F8-01 equals zero).

Frequency 3 £15 FE.00 it igit=2

alb Reserve final value after cycle
£14 \d16
a3 d4 | Y

f2

f12
al2 |
d13 414
22/ s atter | /4 ! \! 2
= 5 am”"/—rr 13 | N\
3 ag f9 } \d16 Continue cycle
d6 N )
adl | 3 Time
! |
| akﬁ’ ]
| 7 pe | FB00units
| igit=
| i } Stop a%er cycle
L 12 173 1 T4 T5 6 17078 179 1T10 | T11 IT121T131T14 | T15 | T16
T
|
Digital output |
26 of !
operation !
completion at ‘
i 4n o O 0 O N

Digital output 27 >
of PLC cycle Each pulse: 500ms
completion “‘ Time

L When the digital input 23 is valid, PLC operation pauses; when it is invalid, PLC operation restarts from
the stage before the pause (start mode is determined by F1-19), as shown below.
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(8]

(8]

(A
(A

Frequency
f1

i3 i3
a3

at

4

Time of stage 1 Time of stage 2 Operation time of stage 3 Suspension period Stage 3

Time of stage 4

i Non-timing 1 Remaining t
Digital input 23 g emaining time

PLC will be temporarily stopped

When digital input 22 is valid, the inverter enters the runs mode with a lower priority(refer to FO-01);
when it is invalid, PLC operation resumes.

If digital input 24 is valid in the standby state, then parameters concerning the PLC run stage, cycled
number and run timing are reset.

Related digital outputs: digital output 24, 25, 26, 27, and 61~68.

Related monitored parameters: FU-21~FU23.

6.10 F9: Wobble frequency, counter, meter-counter and zero-servo

F9-00 Wobble frequency injection mode ] Default | 0 | Change | <
Setting 0: Disabled 1: Auto injection 2: Manual injection

range

F9-01 Wobble amplitude control ’ Default | 0 | Change | x
srztr:'gneg 0: Center frequency=100% 1: Max. frequency=100%

F9-02 Preset wobble frequency ’ Default | 0.00Hz | Change | o
Setting 5

range F0-08~F0-07

F9-03 Preset wobble frequency waiting time ‘ Default | 0.0s | Change | o
Setting _

range 0.0~3600.0s

F9-04 Wobble frequency amplitude [ Default | 0.0% | Change | o
Setting 0.0~50.0% (center or Max. frequency=100%)

range

F9-05 Sudden jump frequency ‘ Default | 0.0% | Change | o
S;:'g”eg 0.0~50.0% (actual wobble frequency amplitude=100%)

F9-06 Sudden jump time ‘ Default | 0ms | Change | o
Setting "

range 0~50ms

F9-07 Wobble period | Default | 100s | Change | o
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Setting | 4 11000.0s

range

F9-08 Rising time [ Default | 50.0% | Change | o

Setting _

range 0.0~100.0% (F9-07=100%)

F9-09 Wobble randomness [ Default | 0.0% | Change | o

Setting N o PP,

range 0.0~50.0% (F9-07=100%)

F9-10 Wobble restart and power-off setting ‘ Default | 00 | Change | <
Units digit:  Wobble restart mode after stop

Setting 0: Smooth restart 1: Restart from zero

range Tens digit: Whether to save the wobble frequency status after power-off
0: Save 1: Not save

L Wobble function: the process of forming spindle is superimposed by two independent movements,

(1]

(1]

including constant-speed rotation movement and reciprocating movement. Superimposed by these two
independent movements, yarn will form a rhombic net track. If speed of these two movements is
constant, bumps will be formed at the intersection of yarns. To disorganize the intersection of each layer,
speed of reciprocating movement shall be changed constantly. Wobble function is specially designed for
winding yarns; it ensures that the yarns are wound around the spindle smoothly and evenly.

Wobble function is only valid for V//F control. It becomes invalid automatically in vector control, jog and
PID closed-loop operation.

The typical wobble operation is shown in the diagram below.

Ffequency  Sudden jun‘;&frequency F9-05
X

Center
frequencyl™

ecelerate as
per deceleration time

Preset wobble frequgficy
waiting time F9-

Preset wobble I

frequency F9-027 — ~— i

Rising time F9-08
Sudden jump time Fﬁ—oe "

alhrate as “o L Wobble period F9-p7

il )
per acceleration time I I

Operation 4 Time

command

Time

When F9-00=1, the inverter first accelerates to F9-02, waits for a period of time (F9-03)(or waits until
the digital input 53 becomes valid if F9-00=2), and then reaches the center frequency. After that, it
begins the wobble operation according to the settings of F9-04~F9-08 and keeps running until receiving
the stop command.

The source of the center frequency is the reference frequency for common operation, multi-speed
operation and PLC operation.

F9-04 should not set too high. That will cause motor overheating. F9-04 is normally set to 0.5~2Hz.

F9-05 is use to to overcome the actual speed lag caused by the inertia. It is only used when there is a
relatively large inertia of the grooved drum.
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F9-06 sets the time the sudden jump frequency spends.
F9-07 sets the time for a complete wobble cycle.

F9-08 sets the time for the rising edge. Actual rising time=wobble peroid>rising time. Actual falling
time=wobble period>(1-rising time).

When F9-09 is not equal to zero, the actual rising time will vary randomly within a certain range, while
the wobble period remain unchanged. The function of random wobble can prevent the stacking of some
high-elasticity fibers when they are wound.

F9-10 selects the wobble restart mode.

Digital input 54: If F9-00=1, the inverter runs at the preset frequency; if F9-00=2, the wobble
frequency is disabled and the inverter runs at the center frequency.

Digital output 30: If the center frequency or wobble amplitude is set too high and the wobble frequency
goes beyond the upper- or lower-limit frequency, the wobble amplitude will be reduced automatically to
make the wobble frequency fall within the range between upper- and lower-limit frequency, as shown
below.

y Output frequency

Upper—limit
frequency

Center
frequency

Lower—limit
frequency [T — — T T T T T T =

|
0 i
|

digital output 30

Time

L) The wobble frequency is only valid in stable operation. If the center frequency changed during the wobble

operation, the wobble frequency becomes invalid automatically until the stable operation resumes.

L When swing frequency function is recommended, F2-09 (vibration damping) should be set to 0.

F9-11 Counter UP command select ‘ Default | 57 | Change | o
Srztr:;neg Refer to the table of digital output functions in Section 6.6.

F9-12 Counter DOWN command select [ Default I 58 I Change l o
Srztr:'gneg Refer to the table of digital output functions in Section 6.6.

F9-13 Counter preset value [ Default I 0 I Change I o
Setting 0~65535

range

F9-14 Setpoint count | Default | 10000 | Change | o
Seting | kg 1565535

range

E9-15 Designated count ‘ Default | 0 | Change | o
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Setting "

range 0~F9-14

F9-16 Counter frequency-dividing coefficient Default 1 Change o
Setting 1~65535

range

L) HopeB00’s counter can conduct high-speed UP/DOWN counting, with the highest frequency reaching
300kH if an encoder interface is adopted, 50kHz if a PFI terminal is adopted and 500Hz if a common
terminal is used.

L The value in the counter can be stored after power-off and is used as the initial value for the next

counting.
L Digital inputs 50 and 51 can preset or clear the counter. For the function of the counter, see the following
diagram.
F9-11
FU-15
g UP command »>
Digital outputs 0773 - a— 7 ]
o Frequency
F9-12 divider Count unit F9-14
DOWN command
Digital outputs 0“735 S Digital output 31
[¢)

Compar ison

F9-16 Digital output 32 or 69
—————»
Digital input 50 — B F9-13
Digital input 51 — plClear F9-15 or Fd-20

Note: In quadrature counting mode (Fd-19=1), encoder channels A and B are fixed as the UP and DOWN
command channels.

[ F9-11, F9-12:

When digital outputs 34~36 are selected, the input signal is affected by F4-11;

Selecting the digital outputs 57 and 58 can realize high-speed counting, with the highest input
frequency reaching 300kHz;

Selecting the digital output 59 can also realize high-speed counting, with the highest input
frequency reaching 50kHz;

When other digital outputs are selected, the sampling time is 1ms.

L F9-13 is used for calculation of FU-34 and for presetting the counter when the digital input 50 is valid.

L When the count reaches F9-14, the digital output 31 becomes valid, and when the next UP count pulse
arrives, the digital output 31 becomes invalid.

) When the count reaches F9-15, the digital output 32 becomes valid, and when the pulse number reaches
F9-14+1, the digital output 32 becomes invalid.

Example: If F9-11=34(X1), F9-14=9, F9-15=4, and Fd-20=6, then the digital outputs 32, 69 and 31
become valid when the input pulse number of X1 reaches 4, 6 and 9 respectively. When the next pulse arrives,
digital output 31, 32 and 69 becomes invalid simultaneously. Refer to the following diagram.
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X1 Counter UP command |1 2 3 4 5 6 7 8 9 10 11

|
|
32 Designated count reach ‘ |
\
t
|

69 Designated count 2 reach

31 Setpoint count reach

LI F9-16: count after combining input pulse and combine one count pulse via F9-16 pulse.

L1 Related monitored parameters include FU-15, FU-34 and related analog outputs include 17 and 18. They
can be connected to the analog output, arithmetic unit and PID feedback. Their functions are shown as

below.
FU-15 - Analog output 18: Count percentage .
Counter count L
Setp:ign_t]tount FU-34 Counter error
+
- Analog output 17:
Counter error
F9-13 F9-14
Counter preset value Setpoint count
F9-17 Meter-counter input command select ’ Default ‘ 0 | Change | o
Srl;tr:;neg Refer to the table of digital output functions in Section 6.6.
F9-18 Meter-counter setpoint length ’ Default ‘ 1000m | Change | o
Seting | o_g5535m
range
F9-19 Meter-counter pulse number per meter ‘ Default ‘ 100.0 | Change | o
Setting
range 0.1~6553.5
L Fo-17:

] When digital outputs 34~46 are selected, the input signal is affected by F4-11.

] Selecting digital outputs 57 and 58 can realize high-speed meter counting, with the highest input
frequency reaching 300kHz.

] Selecting the digital output 59 can also realize high-speed meter counting, with the highest input
frequency reaching 50kHz.

[ ] The sampling time is 1ms when other digital outputs are selected.
L When FU-16 reaches F9-18, the digital output 33 becomes valid.
L When the digital input 52 is valid, FU-16 is cleared.

F9-20 Zero-servo control Default 0 Change | x |
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Setting

range 0: Invalid 1:  Always valid 2: Conditionally valid(selected by digital input 49)

F9-21 Zero-speed level { Default { 30r/min I Change I x

Setting

0~120r/min
range

F9-22 Zero-servo ending level ’ Default ‘ 10 | Change | o

Setting

range 1~10000 pulse(s)

F9-23 Zero-servo control gain ‘ Default ‘ 1.00 | Change | <

Setting

0.00~50.00
range

L) Zero-servo is only valid for PG vector control.
L) Zero-servo is enabled when F9-20=1 or 2 and the digital input 49 is valid.

L With zero-servo being enabled, when the reference frequency equals zero and the motor decelerates to
F9-21, zero-servo position control begins.

L When the zero-servo position error is less than F9-22, the digital output 23 is valid, otherwise it’s invalid.
Refer to the following diagram for zero-servo control sequence.

Reference frequency

Operating frequency

Zero—speed level

Zero-speed level

L Zero-servo ending leveld |~ — /TN T T T T T
Position error = _ "~ " " "
Zero-servo ending level S

Zero-servo end signa

Speed control | Zero—servo position control | Speed control
| | -]

L Zero-servo can only adopt the quadrature encoder. The pulse number set by F9-22 refers to the total
number of edges (both rising and falling) of the quadrature encoder’s A and B signals.

L The response characteristic of zero-servo control can be adjusted by F9-23. Note: adjust the performance
of the ASR speed loop first and then the zero-servo control gain.

F9-24 Position control number giving Default 0 ‘ Change | O

Setting

range -32768~32767

1) Position control is achieved mainly based on a 32-digit bipolar counter 2 and process PID as shown is the
figure below:
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400%
PFI feedforward PRI -2

| -
|

0 Hz JQ

Digital input 52 Count value high word of FU-53 counter 2

~ Reset meter counter and counter 2 Count value low word of FU-54 counter 2
PFI Electronic gear Arithmetic unit
Digital reference ‘ PID reference

Communication
reference

\
counter 2 ‘ ‘ o0 i ~

FU-50 encoder position high word PID fe[;dhack
= FU-51 encoder position low word Digital input 53
(it can be mapped to communication state Process PID prohibited

variable 3212H and 3213H)

Velocity
Measurement

Orthogonal
counter

Count value of counter

Reset digital input 51 counter

. Three ways of position setting: pulse signal (input pulse sequence of the PFI terminal), digital setting
(F9-24) and communication setting (analog quantity 1 of the upper computer), the latter two are only
read once at the moment of starting, namely, change of the two settings will not take effect during
operation and it will works when restarted.

. When selecting pulse sequence for the position setting, the input of the meter counter must be "59: PFI
terminal state”, namely, F9-17=59; besides, the feedforward gain of position setting and filtering
adjustment can be achieved by the PFI gain and filtering time. It should be noted that the frequency
setting should select the frequency correction mode when the PFI and PID work at front/back of the
slope.

. When selecting PFI for the position setting, the position setting direction can be determined by the
multifunctional digital input “56: reverse direction of the PFI position setting”.

. Range of the digital and communication settings: -32768~32767. Directly use the process PID control to
form position loop and take the PID output connected by an arithmetic unit as the speed given, then form
a speed closed loop together with speed feedback, making double closed loops.

[ Three settings are in the form of accumulation internally and when one is used, the other two should be
guaranteed to be 0.

1) The electronic gear can amplify or shrink the position setting without truncation error. See the page 107
for details.

. The counter 2 is an up-and-down counter. In its interior, the increment count input is fixed to the position
setting after handing of the electronic gear and the decrement count input is fixed to 4 times of the
frequency quadrature count value of the quadrature encoder, which is the position feedback. At the
instant of the converter starting, the converter reads out the position setting and adds it to the counter 2
(PFI is added to the counter 2 in real time). Then the feedback will carry out decrement to the counter 2
and the count value of the counter 2 is the positional deviation.

L) When applying to the communication position setting, the three processes that are transmitted to the
converter by an upper computer are: master control word (3200H), frequency setting (3201H) and
position setting (3202H, namely, analog quantity 1 of the upper computer and see the page 106 for
details); the return content includes: major status word (3210H), operation frequency (3211H), encoder
position high word (3212H) and encoder position low word (3213H), with the latter two mapped by
arithmetic unit 1 and 2. See the page 113 and page 116 for details.
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1) The frequency converter is controlled by a PG vector. If there is PG V/F control meeting requirements, the
latter is preferred.

.[E3 When the digital input, "51: counter-reset", is effective. Reset the FU-15 “count value of the counter" and
the position feedback, that's to say, the FU-50 “"encoder position high word" and FU-51 “encoder
position low word" are reset at the same time. See the page 122 for details.

.[E3 When the digital input, "52: meter counter and counter 2 reset", is effective. Reset the meter counter and
counter 2 at the same time, that's to say, the FU-53 "high word of counter 2 count value" and FU-54 "low
word of the counter 2 count value" are reset at the same time. See the page 122 for details.

6.11 FA: Motor parameters

FA-00 Auto-tuning Default 00 Change X
Sritrt]'gneg 11: Standstill auto-tuning 22:  No-load auto-tuning

FA-01 Motor rated power Default Depends Change X

on
model

Setting | 40~1100.00kW/0.4~1200. OKW

range

FA-02 Pole number Default 4 Change X
Setting 2-48

range

Depends

FA-03 Motor rated current Default e Change X
Setting N

range 0.5~1200.0A

FA-04 Motor rated frequency Default 50.00Hz Change X
Setting _

range 1.00~650.00Hz

Depends

FA-05 Motor rated speed Default i Change X
Setting N .

range 125~40000r/min

FA-06 Motor rated voltage Default 380V | Change [ X
Setting 150~500V, default 380V

range

LI Be sure to input the motor nameplate parameters FA-01~FA-06 befor running the inverter.

L3 FA-00=11: The stator resistance, leakage inductance and rotor resistance are measured. It is
recommended to input the no-load current before auto-tuning.

FA-00=22: Besides the parameter measured in standstill auto-tuning, mutual inductance, no-load
current and iron core saturation coefficient are measured. The beginning of the no-load auto-tuning
process comprises the standstill auto-tuning process.

L Attentions on auto-tuning:
1. The motor nameplate parameters must be set before auto-tuning, or the motor may be damaged.

2. The capacity level of the motor should match that of the inverter, and the rated current of the motor
should not be less than 1/4 of that of the inverter.
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When the motor rated capacity is changed, the motor parameters determined by the model will restore
to the factory settings.

Auto-tuning must be conducted again when the motor or output cable is replaced.
To perform the auto-tuning, the keypad needs to be set as the command source.

Verify the following items before the no-load auto-tuning: the motor is disconnected from its
mechanical load; the motor can accelerate to 80% of the base frequency; the mechanical braking
device is released; and in the case where an elevator is used, the mechnacial load is disconnected from
the motor.

Tips on auto-tuning operation:

The motor nameplate parameters (FA-01~FA-06) must be input correctly, particularly when vector
control is adopted, or the control performance of the inverter will be affected.

Before the no-load auto-tuning, set F2-12 and F2-13 correctly and choose the appropriate accel/decel
time so that no overcurrent/overvoltage occurs during acceleration and deceleration.

Confirm the motor is in standstill, set FA-00 correctly, and press [1] to run the motor.

The motor stops after the auto-tuning is completed. The results of the measurement are recorded in
corresponding motor parameters and the value of FA-00 becomes 00 automatically.

L The motor may turn slightly during the standstill auto-tuning.

Depends
FA-07 Motor no-load current Default e — Change x
Setting | 1 A~FA-03
range '

. Depends

FA-08 Motor stator resistance Default . —— Change o
Setting _ o
range 0.00~50.00%

Depends
FA-09 Motor leakage reactance Default . —— Change o
Setting _ o
range 0.00~50.00%

. Depends

FA-10 Motor rotor resistance Default i — Change o
Setting " o
range 0.00~50.00%

Depends
FA-11 Motor mutual reactance Default o —— Change o
Setting » o
range 0.0~2000.0%
FA-12 Motor core saturation coefficient 1 ‘ Default | 1.300 ‘ Change ‘ x
Srztr:;g 1.000~1.500(saturation coefficient corresponding to 50% of flux)
FA-13 Motor core saturation coefficient 2 ‘ Default | 1.100 ‘ Change ‘ x
Srztr:g;g 1.000~FA-12(saturation coefficient corresponding to 75% of flux)
FA-14 Motor core saturation coefficient 3 ‘ Default | 0.900 ‘ Change ‘ x
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Srztr:g:ag FA-15~1.000(saturation coefficient corresponding to 125% of flux)
FA-15 Motor core saturation coefficient 4 Default I 0.700 { Change x
Srztr:lgr:eg 0.500~1.000(saturation coefficient corresponding to 150% of flux)

L If the motor auto-tuning can not be conducted or the precise motor parameters are known, the motor

parameters can be calculated and input manually. The calculation formula for the percentage values of
motor parameters are as follows:

resis tan ceorinductan ce(2)

ratedvoltage (V)
(\/g x ratedcurrent (A))

Note: The reactance refers to the reactance at the motor rated frequency. It is calculated based on:
reactance=2nxfrequency>inductance.

Re sis tan ceorinductan ce( percentagevalue) = x100%

L The parameters adopted by the inverter are parameters of induction motor’s T-I-type equivalent circuit

(see the following diagram). The conversion relation between the common T-type and T-I-type
equivalent circuit is as follows:

Stator resistance(T - | - typecircuit) =R,  Rotor resistance(T - | - typecircuit) = (Lm/Lr )2 Rr

Leakageinductanc€T - I - typecircuit) = (L /Ly )2 L, Mutualinductance(T -1 - typecircuit) = L%, /L,

2
Rs Los Lor Rr Rs Lo (t—T) Rr

L 1-s Lm
m s Rr (?) Lm

T-type equivalent circuit T-1-type equivalent circuit

6.12 Fb: Protection functions and advanced settings

Fb-00 Motor cooling condition ’ Default ‘ 0 | Change | o
Setting 0: Common motor

range 1: Inverter-controlled motor or common motor with separate cooling fan

Fb-01 Motor overload protection level ‘ Default ‘ 100.0% | Change | o
Setting 50.0~150.0% (motor rated current=100%)

range

Fb-02 Motor overload action ‘ Default ‘ 2 | Change | x
Setting 0: No action 1: Continue running with an alarm

range 2:  Coast to a stop due to fault

L Fb-00: The motor cooling condition depends on the type of the motor connected to the inverter. When a
common motor runs at low speeds, the cooling effect of the self-cooling fan becomes poorer and the
inverter overload protection level becomes lower accordingly. See the diagram below.

L Fb-01 is used to adjust the motor overload protection curve. Suppose the motor is running at the rated
speed and Fb-01=100%, if the motor suddenly runs at 150% of its rated current, then the overload
protection function will take effect one minute later, as shown in the following diagrams.
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Cold start

50% 100%  150% 200% Wotor current

LI When the motor overload protection takes effect, the motor can continue to run only after it is cooled.

Caution: The motor overload protection function is only applicable to applications where one inverter drives

one motor. For applications where one inverter controls more than one motor, please install a
thermal protector on each motor.

Fb-03 Motor load overweight protection Default 00 Change x
Units digit: Overweight detection mode
. 0: Always detect 1: Detect only in constant-speed operation
Setting — - :
range Tens digit: Action to overweight
0: No action 1: Continue running with an alarm 2: Coast to a stop due to
fault
Fb-04 Motor load overweight detection level [ Default [ 130.0% I Change I x
Setting 20.0~200.0% (motor rated current=100%)
range
Fb-05 Motor load overweight detection time ’ Default ‘ 5.0s | Change | <
Setting 0.0~30.05
range ' ’

[ When the motor current exceeds Fb-04 and lasts for a period of time longer than Fb-05, the motor acts
according to the setting of Fb-03. This function is used to detect whether the mechanical load is
abnormal and causes an excessively large current.

Fb-06 Inverter underload protection ’ Default ‘ 0 | Change | x
Setting 0: No action 1: Continue running with an alarm 2: Coast to a stop due to
range fault

Fb-07 Inverter underload protection level ‘ Default ‘ 30.0% | Change | x
Setting 0.0~100.0% (inverter rated current=100%)

range

Fb-08 underload protection detection time ‘ Default ‘ 1.0s | Change | x
Setting _

range 0.0~100.0s

L When the output current is lower than Fb-07 and lasts for a period of time longer than Fb-08, the inverter
acts according to the setting of Fb-06. This function can timely detect such faults as no-load turning or
water pump, breaking of conveying belt and opening of contactor on the motor side.

L Do not enable this protection function during the inverter no-load test.

Fb-09 Analog input disconnection action Default 0 Change x
0: No action
Setting 1: Run at the average frequency within 10s before disconnection, with an AL.Aco alarm
range 2:  Run at the frequency set by Fb-10, with an AL.Aco alarm
3:

Coast to a stop, with an Er.Aco alarm
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Fb-10 Frequency after analog input disconnection Default 0.00Hz Change o
Seting | 4 hoHz~F0-06
range

L The analog input is considered to be disconnected when the inverter detects that the analog input signal
is lower than the disconnection threshold.

L Related parameters: F6-06 and F6-13.

Fb-11 Other protection actions Default 0022 Change <
Units digit: inverter input phase loss protection
0: No action

1: Continue running with an alarm
2: Coast to a stop due to fault

Tens digit: inverter output phase loss protection
0: No action

. 1: Continue running with an alarm

Setting 2: Coast to a stop due to fault

fange Hundreds digit: keypad disconnection protection
0: No action

1: Continue running with an alarm

2: Coast to a stop due to fault

Thousands digit: parameter store failure protection
0: Continue running with an alarm
1: Coast to a stop due to fault

L Inverter input phase loss is judged by the DC link voltage ripples it causes. In no-load or slight-load
operation, the input phase loss may not be able to be detected. When there is great imbalance among the
three input phases or great oscillation with the output, input phase loss will also be detected.

[ When the inverter has the fault of output phase loss, the motor will run in single phase, which will lead
to both a greater current and torque pulsation. Output phase loss protection prevents the motor and its
mechanical load being damaged.

[ When the output frequency or current is very low, the output phase loss protection will be invalid.

Fb-12 Accel overcurrent stall prevention ’ Default | 1 ‘ Change ‘ x
Setting . - . ;

range 0: Invalid 1: Valid

Fb-13 Accel overcurrent stall point ’ Default | 150.0% ‘ Change ‘ x
Setting 10.0~150.0% (inverter rated current=100%)

range

Fb-14 Constant-speed overcurrent stall prevention ‘ Default | 1 ‘ Change ‘ x
Setting 0: Invalid 1: Valid

range

Fb-15 Constant-speed overcurrent stall point ’ Default | 150.0% ‘ Change ‘ x
Setting 10.0~150.0% (inverter rated current=100%)

range

Fb-16 Overvoltage stall prevention ’ Default | 1 ‘ Change ‘ x
Setting 0: Invalid 1: Valid

range
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350V
Fb-17 Overvoltage stall point Default 700V Change x
1212V
Settin 220v class: 325~375V, default 350V
ran eg 380v class: 650~750V, default 700V
9 690v class: 1125~1300V, default 1212V

L During acceleration, when Fb-12 is valid and the output current is greater than Fb-13, the acceleration
stops temporarily. After the current drops the motor continues to accelerate. See diagram (a) below.

L During constant-speed running, when Fb-14 is valid and the output current is greater than Fb-15, the
motor decelerates. Afther the current drops the motor reaccelerates to the original operating frequency.
See diagram(b) below.

L0 During deceleration, when Fb-16 is valid and the DC link voltage is greater than Fb-17, the deceleration
stops temporarily. After the DC link voltage drops to the normal level the motor continues to decelerate.
See diagram (c) below.

Output current Output current DC bus voltage
Overcurrent stall Overcurrent stall Overvoltage
point (accel) point (constant stall point
speed)

Time Time Time
Frequency Frequency Frequency

Time Time Time

@ (b) ©

L) If stall holding time exceeds 1min during actual operation, the inverter will show “Er.Abb abnormal
shutdown failure", which can be shielded by selecting "2: valid with unlimited time".

Fb-18 DC link undervoltage action | Default | 0 | Change | x
0: Coast to a stop and report the undervoltage fault(Er.dcL)
1: Coast to a stop, and restart if the voltage resumes within the time set by Fb-20 or report the
Settin undervoltage fault(Er.dcL) if undervoltage time exceeds the time set by Fb-20
ran eg 2: Coast to a stop, and restart if CPU is still working and detects that the voltage resumes,
g without reporting the undervoltage fault
3:  Decelerate, and accelerate to the reference frequency if CPU is still working and detects
that the voltage resumes, without reporting the undervoltage fault.
Fb-19 DC link undervoltage point [ Default | 400V | Change | x
Setting 370~480V, default 400V
range
Fb-20 Allowable time I;)irhrlr;gmentary power Default 0.1s Change %
Setting ~
range 0.0730.0s
Fb-21 Momentary power failure decel time Default | 0.0s | Change | X
S:;tr:;neg 0.0~200.0s (if Fb-21=0.0, the current decel time is used)

L The detection of momentary power failure is completed by detecting the DC link voltage. When DC link
voltage is less than Fb-19,

if Fb-18=0: The motor coasts to a stop, and the fault of DC link undervoltage is reported;
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if Fb-18=1: The motor restarts if the voltage resumes within the time set by Fb-20(refer to Fh-25 for
start mode), or the undervoltage fault is reported if undervoltage time exceeds the time set by Fb-20;

if Fb-18=2: The motor restarts (refer to Fb-25 for start mode) if CPU is still working and detects that the
voltage resumes;

if Fb-18=3: The motor first decelerates according to the Fb-21 time or current decel time, then
accelerates to the reference frequency if the voltage resumes.

L Fb-18=1 or 2 or 3 can prevent undervoltage stop caused by momentary power failure for large-inertia
loads like fans and centrifuges.

L Fb-20 is used only when Fb-18=1.

If undervoltage occurs during running, the motors coasts to a stop and the undervoltage fault (Er.dcL) is
reported. If undervoltage occurs in standby state, only the alarm of AL.dcL is given.

Fb-22 Auto reset times ‘ Default | 0 ‘ Change ‘ x

Setting _

range 0-10

Fb-23 Auto reset interval { Default I 5.0s { Change { x

Setting "

range 1.0~30.0s

Fb-24 Fault output during auto reset [ Default I 0 [ Change [ x

Setting . .

range 0: No output 1: Output

Fb-25 Restart after momentary stop, auto reset or Default 1 Change <
pause

Setting 0: Restart according to the preset starting mode

range 1: Restart smoothly

[ Auto reset function: when a fault occurs during running, the fault is reset automatically according to the
settings of Fb-22 and Fb-23, thus avoiding trip due to misoperation, instantaneous power supply
overvoltage and external non-repeated impact.

[ Auto reset process: when a fault occurs during running, it is reset automatically after a period of time
(Fb-23). If the fault disappears, the motor restarts according to the mode set by Fb-25; if the fault still
exists and the reset times is less than Fb-22, auto reset is continued being retried, otherwise an alarm is
reported and the motor stops.

L Fb-22 is cleared in any of the following cases: no fault occurs for continuous ten minutes after the fault
reset; fault is manually reset after it is detected; power supply resumes after the momentary power
failure.

L Fb-24 selects whether the digital output 5 is valid during auto reset.
L Faults of “power device protection” (Er.FoP) and “external fault” (Er.EEF) are not reset automatically.

Danger: Be extremely careful while using the auto reset function, for it may cause injury to people or damage
to equipment.

Danger: Be extremely careful while using the auto reset function, for it may cause injury to people or damage
to equipment.

Fb-26 Power-on auto restart Default 1 Change o
Setting 0: Disabled 1: Enabled
range
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) When terminal is the command source and F4-08=0, 1 or 2, if the run command is valid after power-on,
then Fb-26 can be used to select whether to start the system immediately.

Fb-27 Built-in braking unit working threshold Default 680V Change o

Setting 620~720V
range

L3 Using the braking unit can consume the energy on the braking resister and make the motor stop quickly.
When the DC link voltage exceeds Fb-27, the braking uint will begin working automatically.

Fb-28 Modulation mode Default 0 { Change { o
Setting 0:  Auto(automatically switching between continuous and discontinuous modulation)
range 1: Continuous

[ The discontinuous modulation in the auto mode has a lower switching loss but greater harmonics
compared with the continuous one.

Fb-29 Carrier frequency Default zegq‘ﬁ; Change o
S e K 11k-80kHz,  Default: 25kHz

9 1.1k~5.0 kHz, Default: 2.0kHz
Fb-30 Random PWM setting [ Default | 0% [ Change [ o
Setting 0~30%
range
Fb-31 Carrier frequency auto adjustment ‘ Default | 1 ‘ Change ‘ o
Setting 0: Disabled 1: Enabled

[ Increasing the carrier frequency can lower the motor noise, harmonic current and the heat generated by the
motor, but raise the common-mode current, disturbance and the heat generated by the inverter, and
decreasing the carrier frequency will lead to the opposite. Therefore, when a silent run is required, you
can moderately raise the carrier frequency. If the carrier frequency is higher than the factory setting, the
inverter should be derated by 5% for every increment of 1kHz.

L) Fb-30 disperses the spectrum of the carrier frequency and improves the acoustic quality. Lowering this
parameter can make the noise less harsh. Fb-30=0% means the carrier frequency is fixed.

1) Fb-31 can automatically regulate the carrier frequency according to the heat sink temperature, output
current and output frequency, preventing the inverter from failing due to overheating. The carrier
frequency falls automatically if the heat sink temperature and the low-frequency current are too high.

Fb-32 Deadband compensation Default 1 Change x
Setting 0: Disabled 1: Enabled
range

L) Deadband compensation can reduce output harmonics and torque ripples; however, it must be disabled
when the inverter is used as a power supply.

Fb-33 Space vector angle stop save Default 0 Change x
Setting 0: Not save 1: Save
range

L 1t is used to maintain synchronization after the synchronous motor stops and restarts, only valid for V/F

117



6 Parameter Description

control.
Fb-34 Overmodulation Default 1 Change x
Setting 0: Disabled 1: Enabled
range

L Overmodulation enables the inverter to have a high output voltage which can be near or greater than the
power supply voltage, but also causes high torque ripples of the motor. Disabling overmodulation can
eliminate the torque ripples and improve the control of such load as grinding machines.

Fb-35 Cooling fan control Default 0 Change o

Setting  |0: Stop after standby state lasts 3 minutes
range 1: Keep running

L1 In applications where the motor starts/stops frequently, setting Fb-35 to 1 can prevent frequent start/stop
of the cooling fan.

Fb-36 Jump frequency 1 { Default I 0.00Hz { Change { o
Setting "

range 0.00~625.00Hz

Fb-37 Jumping width 1 { Default I 0.00Hz { Change { o
Setting ~

range 0.00~20.00Hz

Fb-38 Jump frequency 2 ‘ Default | 0.00Hz ‘ Change ‘ o
Setting | 5 00~625.00Hz

range

Fb-39 Jumping width 2 ‘ Default | 0.00Hz ‘ Change ‘ o
Setting _

range 0.00~20.00Hz

Fb-40 Jump frequency 3 ‘ Default | 0.00Hz ‘ Change ‘ o
Setting _

range 0.00~625.00Hz

Fb-41 Jumping width 3 ‘ Default | 0.00Hz ‘ Change ‘ o
Setting | 4 00~20.00Hz

range

L Jump frequency prevents the inverter running at the mechanical resonant points.

) During acceleration or deceleration, the inverter can run through the jump frequency smoothly (i.e. jump
frequency becomes invalid), but can not keep steady-state operation within the jumping width.

A

Reference frequency
after processing

Jumping width

‘ Reference frequency

>

Jump frequency

118



6 Parameter Description

6.13 FC: Keypad operation and display settings

FC-00 Display parameter select ‘ Default | 0 Change o
Setting  |0:  All menus 1: User-selected parameters
range 2: Parameters different from factory settings

L FC-00=1: Only parameters selected by FC-15~FC-46 are displayed. User password is invalid for these
parameters. But changing FC-00 needs the user password.

L FC-00=2: Only parameters that have different settings from the factory settings are displayed. This
facilitates the test and maintenance.

FC-01 Key function and auto lockup { Default 0000 Change x
Units digit:  determines which keys are locked.
0: None locked 1:  All locked
2. Alllocked but [o] 3: All locked but
4: Al locked but [o] and
5. All locked but [1] and [o]
Tens digit: determines the function of [o]
0: Valid only when keypad is the command source
. 1: Valid when keypad, terminal or communication is the command source. Stops the motor
Srztrglgneg according to preset stop mode.

2: Stops the motor according to preset stop mode when keypad is the command source;
makes the motor coast to a stop and give an Er.Abb alarm when any other command source is
selected.

Hundreds digit: determines the function of (only when keypad is command source)
0: Invalid
1: Valid only in standby state
2: Valid

Thousands digit: determines the function of (1] (only when keypad is command source)
0:  Common run 1: Jog

1) Keys are locked up automatically if no key is pressed within one minute. In monitoring state, pressing
+ will lock the keys, and pressing @ + @ and holding for three seconds will

unlock them.

FC-02 Monitored parameter 1 (in run and standby) Default 1 Change o
FC-03 Monitored parameter 2 (in run and standby) Default =l Change o
FC-04 Monitored parameter 3 (in run and standby) Default -1 Change o
FC-05 Monitored parameter 4 (in run and standby) Default -1 Change o
FC-06 Monitored parameter 5 (in run and standby) Default =l Change o
FC-07 Monitored parameter 6 (in run and standby) Default -1 Change o
FC-08 Monitored parameter 7 (in run and standby) Default =l Change o
FC-09 Monitored parameter 1 (in run) Default 0 Change o
FC-10 Monitored parameter 2 (in run) Default 2 Change o
FC-11 Monitored parameter 3 (in run) Default 4 Change o
FC-12 Monitored parameter 4 (in run) Default -1 Change o
Setting | %% _ o

range Note: -1 l_ndlcates null and 0~59 represent FU-00~FU-59 respectively. The minimum value

of FC-02 is 0.

119




6 Parameter Description

LI FC-02~FC-08 select(from the FU menu) the parameters to be monitored in both running and standby
states.

L FC-09~FC-12 select(from the FU menu) the parameters to be monitored only in running state.

FC-13 Speed display coefficient Default 1.000 Change o

0.001~10.000
FU-05=120>operating frequency-pole number>~C-13
FU-06=120>reference frequency-=pole number>+C-13

Setting
range

L Only used for speed conversion and has no influence on actual speed and motor control.

FC-14 Line speed display coefficient Default 0.01 Change o
Settin 0.01~100.00

4 FU-11=operating frequency>FC-14
range

FU-12=reference frequency>FC-14

L Only used for line speed conversion and has no influence on actual line speed and motor control.

FC-15

= User parameters 1~30 Default -00.01 Change o
FC-44
Settin -00.01~FU.59(excluding factory parameters Fn)
ran eg Note: -00.01 indicates null and others represent parameter numbers respectively, for

9 example, F0.01 represents FO-01.

FC-45 User parameter 31 Default FC.00 Change A
FC-46 User parameter 32 Default F0.10 Change | A

[ User parameters 1~30 select the parameters the user uses often or concerns about. When FC-00=1, these
parameters are displayed.

[ User parameters 31 and 32 are fixed to be FC-00 and FO-10 respectively; they can not be modified.

L Example: F0.01 in FC-15 refers to that the first function of user parameters is FO-01 and then FC-00
should be set as 1. In this way, when entering menu under monitoring state, only F0-01, FC-00 and
F0-10 can be seen.

6.14 Fd: Expansion options and functions

Fd-00 Parameter copying ’ Default 00 Change x

11: Upload parameters from inverter to keypad

22: Download parameters from keypad to inverter

33: Confirm the consistency of keypad parameters with inverter parameters
44: Clear parameters stored in keypad

The value of this parameter becomes 00 after the operation.

Setting
range

L This function is very useful in applications where multiple inverters have the same settings.
L 1t is not recommended to use the download function between inverters with different capacity classes.

LI This function is only valid for keypads (SB-PU70E) with parameter copying function.

Fd-01 PG pulse number per revolution ‘ Default | 1024 ‘ Change ‘ x
Setting 1~8192

range

Fd-02 PG type ‘ Default | 0 ‘ Change ‘ x
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Setting 0: Quadrature encoder 1: Single-channel encoder

range

Fd-03 PG direction { Default l 0 { Change x
Setting 0: Positive(direction is positive if phase A of quadrature encoder leads phase B)

range 1: Negative(direction is positive if phase B of quadrature encoder leads phase A)

Fd-04 PG disconnection action { Default l 2 { Change x
Setting 0: No action 1: Alarm (AL.PGo displayed)

range 2: Coast to a stop due to fault(Er.PGo displayed)

Fd-05 PG disconnection detection time ‘ Default | 1.0s ‘ Change <
Setting 0.1~10.0s

range

Fd-06 PG speed ratio denominator Default 1 Change
Fd-07 PG speed ratio numerator Default 1 Change
Setting 1~1000

range

Fd-08 PG speed test filtering time { Default I 0.005s Change o
Setting _

range 0.000~2.000s

L To use the encoder a encoder interface card (such as SL-PGO) is needed. The wiring of the card is
described in detail in Chapter 9.

L Fd-02: If single-channel encoder is selected, the signal must enter from channel A. Single-channel
encoder is not applicable to low-speed operations and operations with both forward and reverse
directions.

[ Fd-03: For a single-channel encoder, if positive direction is selected, then FU-35 is always positive,
otherwise always negative.

[ PG disconnection: PG is regarded to be disconnected if the reference frequency of the speed regulator
is greater than 0.5Hz and the encoder fails to generate a pulse within the time set by Fd-05. The motor
act according to the setting of Fd-04. PG disconnection detection is performed only for PG V/F control
and PG vector control.

[ In application where the encoder is connected to the motor shaft via speed changing devices such as
gears, Fd-06 and Fd-07 must be correctly set. The relationship between the encoder speed and motor
speed is: Motor speed=encoder speed>Fd-07-d-06.

L Fd-08 should not be too large if a high dynamic performance is required.

3 Related monitored parameter: FU-35.

L Method of verifying the encoder setting: Adopt PG V/F control mode and run the motor in the

direction and at the frequency which are allowed by the load, check to see if the direction of FU-35 is
consistent with the direction displayed on the keypad, and if the value of FU-35 is close to the reference
frequency.

Danger: PG parameters must be set correctly in control modes with PG, otherwise injury to people and

damage to equipment may occur. The setting of the encoder direction must be rechecked after
the motor cables are rewired.

Fd-09 Expansion digital input terminal X7 Default 0 Change x
Fd-10 Expansion digital input terminal X8 Default 0 Change
Fd-11 Expansion digital input terminal X9 Default 0 Change
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Fd-12 Expansion digital input terminal X10 Default 0 Change x
Fd-13 Expansion digital input terminal X11 Default 0 Change x
Sr(;tr:'gneg Refer to the table of digital input functions in Section 6.5.

L The expansion digital input terminals X7~X11 are located on the expansion board. See Section 9.5.

L The expansion digital input terminal signals are processed by F4-11, too.

L Related monitored parameter:  FU-43.
Fd-14 Expansion digital output terminal Y3 Default 0 Change x
Fd-15 Expansion digital output terminal Y4 Default 0 Change x
Fd-16 Expansion digital output terminal Y5 Default 0 Change <
Fd-17 Expansion digital output terminal Y6 Default 0 Change x
Fd-18 Expansion digital output terminal Y7 Default 0 Change x
S;;tr:lgneg Refer to the table of digital output functions in Section 6.6.

O The expansion digital output terminals Y3~Y?7 are located on the expansion board. See Section 9.5.

[ Related monitored parameter: FU-44
Fd-19 Counting method { Default 0 Change <
Setting 0: Common counting 1: Quadrature counting
range

[ Using the quadrature counting method can make the UP/DOWN count for quadrature encoder’s channels
Aand B (count up if A leads B and count down if B leads A). Fd-03 can swap channel A with B.

Fd-20 Designated count 2 ’ Default 0 Change o
Setting 0~F9-14
range

L The function of Fd-20 is the same as that of F9-15.

1) Digital output 69 is identical to digital out 32 in function.
Fd-21 ‘ Logic unit 5 input 1 Default 0 Change o
Fd-22 j Logic unit 5 input 2 Default 0 Change o
Fd-23 j Logic unit 5 config Default 9 Change o
Fd-24 | Logic unit 5 output Default 0 Change | o
Fd-25 j Logic unit 6 input 1 Default 0 Change o
Fd-26 | Logic unit 6 input 2 Default 0 Change | o
Fd-27 j Logic unit 6 config Default 9 Change o
Fd-28 Logic unit 6 output Default 0 Change o
Srztr:g;g All settings for logic units 5 and 6 are the same as that for logic unit 1

LI Related digital outputs: 70 and 71.
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Fd-29 Electronic gear member settings Default 1 Change | O
Fd-30 Electronic gear denominator settings Default 1 Change | O
Setting 165535

range

1) Please correctly set the parameter to prevent the motor revolving speed from significant change and see
the page 96 for details.

Fd-31 Air Blower Life Expectancy Settings 3::33" 40000h Change ><
Setting | 1 _g5000h
range

. When the accumulated operation time reaches the air blower life expectancy setting, the digital output
terminal function of “72: air blower life expectancy is reached” will be effective. It is suggested to
replace an air blower with same model. After replacement, make use of external terminal input of "55:
reset the air blower accumulated operation time” to realize zero clearing of the accumulated time of the
air blower, besides, the "72:  air blower life expectancy is reached" will be invalid.

. Relevant parameters: digital input terminal function 55: reset the air blower accumulated operation

time;
Digital output terminal function:  72: the air blower life expectancy is reached;
Monitoring parameters:  FU-60 “air blower accumulated operation time”.
Fd-32 Sleeping Frequency ?f;ﬁ;gt 40.00Hz Change o
Setting "
range 0.00~650.00Hz
Fd-33 Sleeping waiting time I?Ie;ﬁ:::t 60.0s Change o
Setting |5 -3600.0s
range
L Default
Fd-34 Wake-up deviation e 100.00% Change o
sritr?gneg 0.00~100.00% note: the sleeping function will not work when it is 100%
Fd-35 Rouse delay time ?/e;ﬁj‘g‘ 0500s | Change | o
Setting N
range 0.000~60.000s

) When applying to the process PID, such as the constant-pressure water supply situation, the sleeping
function can be used. When the water consumption decreases, the operation frequency is lower than the
Fd-32 “sleeping frequency” and the sustainable time is more than Fd-33 "sleeping waiting time", the
process PID enters into sleeping state and the digital input of "73: process PID is in sleeping state"is
available; when the feedback quantity is less than the difference value of the PID setting and Fd-34
“wake-up deviation” and the sustainable time is more than Fd-35 “wake-up delay time", the process PID
is waked up and it enters into normal working state. As shown in figure below:

. ) When the process PID sleeping is waked up, the starting method is determined by the Fb-25" restart from
instantaneous stop, self-reset and outage" and F1-19 "starting method". It is suggested to start from the
starting frequency in occasions not allowing reversal.
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1) Relevant digital output function “73: process PID is in sleeping state”, which is applied to start other

small-power pumps during sleeping state.

Voltage Rouse deviation

Reference voltage T
Rouse value [ — _| ——t R —
| |

Operating frequency

g~ fOperating frequency of mair pump

il

Upper limiting |
frequency |~ Operatirlg frequency | Operating fre ==
Sleeping frequency of mgin pump sppettTameter puhp e ———
| -

Time

In sleeping operation

Sleeping operation time

Time

Sleeping waiting time

Rouse delay time

Fd-36 Motor rate current 1 BT 8.8A Change o
value

Fd-37 Motor rated current 2 iU 8.8A Change o
value

Setting 1 5 5-1200.0a

range

) By utilizing “motor rated current 1”and “motor rated current 2” and FA-03 “motor rated current” of
general machines, overload protection can be conducted to multiple different motors. The used one is
chosen via the multifunctional digital input terminals and sees the table below for choice:

57: Choose 1 for the Motor Rated 58: Choose 2 for the Motor Rated Motor Rated Current Value
Current Current
Invalid Invalid FA-03 . ‘motor rated
current’
Invalid valid ;51—37 ‘motor rated current
Valid x l]:’lii—36 ‘motor rated current

.3 Relevant digital input function: “57: choose 1 for the motor rated current” and “58: choose 2 for the

motor rated current”, the latter has a higher priority.

6.15 FE: Programmable unit

FE-00 Comparator 1 in-phase input select ‘ Default | 0 | Change ‘ o
Srztrg;g See the table of analog output functions in Section 6.7.
FE-01 Comparator 1 opposite-phase input select ‘ Default | 0 | Change ‘ o
Srztrg;g See the table of analog output functions in Section 6.7.
FE-02 Comparator 1 config ‘ Default | 005 | Change ‘ o
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Units digit:  sets the functions
0: If in-phase input>opposite-phase input, the comparator outputs 1, otherwise outputs 0
1: Ifin-phase input<opposite-phase input, the comparator outputs 1, otherwise outputs 0
2: If in-phase input=opposite-phase input(Jin-phase input-opposite-phase input|<error
band/2), the comparator outputs 1, otherwise outputs 0
3: If in-phase input#opposite-phase input(Jin-phase input-opposite-phase input|<error
Setting band/2), the comparator outputs 1, otherwise outputs 0
range 4: Comparison is invalid, and the output is constant 1
5: Comparison is invalid, and the output is constant 0
Tens digit: determines whether to take the absolute value
0: No 1: Yes
Hundreds digit:  selects the protection function for comparator output
0: No action 1: The motor continues running with an alarm
2:  The inverter coasts to a stop due to fault(Er.Col or Er.Co2 displayed)
FE-03 Comparator 1 digital setting ‘ Default | 50.0% | Change ‘ o
Sreat;g]eg -100.0~100.0% (corresponding to analog output 28)
FE-04 Comparator 1 error band ‘ Default | 5.0% | Change ‘ o
Setting _ o
range 0.0~100.0%
FE-05 Comparator 1 output select ‘ Default | 0 | Change ‘ o
Srztr:gneg Refer to the table of digital input functions in Section 6.5
FE-06 Comparator 2 in-phase input select Default 0 Change o
FE-07 Comparator 2 opposite-phase input select Default 0 Change o
FE-08 Comparator 2 config Default 005 Change o
y Comparator 2 digital setting(corresponding to o
FE-09 analog output 29) Default 50.0% Change o
FE-10 Comparator 2 error band Default 5.0% Change o
FE-11 Comparator 2 output select Default 0 Change o
Srl;tr:;neg All settings for comparator 2 are identical to that for comparator 1

L) The structure of the comparator is as the following diagram.

UiLitan vuLput 4 s o
Comparator output

0 »

Q
Analog output
0~44

In-phase
input select

Whether input is
absolute value or not

Digital input
0~58
0
Comparator

0 0
Opposite-phase : function setting
input select

Comparator
output select

Q
Analog output
0~44

L3 The functions of the comparator are shown in the following diagrams.
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In-phase input

In-phase input

,,,,,,,,,,,,,,, ~Opposite-phase input

Time

Joma
,E”,D,r ba"d'”,,,ﬁi 7777777 Error band/2
}7/ d Opposite-phase input | g7
v/ £

Time

output outpul

Time

T
CompamtoT In-phase input >Opposite-phase input ComparFtor I)-phase input

N A—

= Opposite-phase input

Time

! ! T
Comparatop In-phhse input <Opposite-phase inputCompargtor |nlonace input
output outpu
Time

#0pposite-phase input

Time

L The result of comparison between two signals can be used as the trigger signal of inverter protection
actions. Required protection actions can be selected according to hundred digit of “comparator

configuration”.

FE-12 Logic unit 1 input 1 select ’ Default ‘ 0 ‘ Change ‘ o
Srztr:gneg Refer to the table of digital output functions in Section 6.6.

FE-13 Logic unit 1 input 2 select { Default { 0 { Change { o
Srztrgg]eg Refer to the table of digital output functions in Section 6.6.

FE-14 Logic unit 1 config { Default { 9 { Change { o

0: AND 1: OR 2:  NAND 3:  NOR 4: XOR(#) 5:
Setting | XNOR(=)
range 6: Output=input 1 ~ 7: Output= ~input 1 8: Output=1 9: Output=0 10: R-S
FE-15  |trigger
Logic unit 1 output select

Setting Refer to the table of digital input functions in

range Section 6.5.

FE-16 Logic unit 2 input 1 select

FE-17 Logic unit 2 input 2 select Default 0 Change o
FE-18 Logic unit 2 config Default 9 Change o
FE-19 Logic unit 2 output select Default 0 Change o
FE-20 Logic unit 3 input 1 select Default 0 Change o
FE-21 Logic unit 3 input 2 select Default 0 Change o
FE-22 Logic unit 3 config Default 9 Change o
FE-23 Logic unit 3 output select Default 0 Change o
FE-24 Logic unit 4 input 1 select Default 0 Change o
FE-25 Logic unit 4 input 2 select Default 0 Change o
FE-26 Logic unit 4 config Default 9 Change o
FE-27 Logic unit 4 output select Default 0 Change o
Setting All settings for logic units 2~4 are identical to

range that for logic unit 1

L1 The structure of the logic unit is as the following diagram.
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Digital output 2
0~73
Input 1 select

Input 2 select

Digital output <
0~713

Logic unit
config Logic unit

output select

nigital input
0~58

o Digital output 49~52, 70, 71
Logic unit output

FE-28 Timer 1 input select { Default { 0 { Change { o
Setting
range Same as F5-00
FE-29 Timer 1 config { Default { 300 { Change { o
Units digit:  type of timer

0: Rising edge delay 1: Falling edge delay

2: Rising and Falling edge delay 3:  Pulse function
Setting | Tens digit: magnification of set time
range 0: 1 1. 10 2: 100 3: 1000 4. 10000 5: 100000

Hundreds digit:  output signal setting
0: Output=input 1: Output=~input 2: Output=1 3: Output=0
4: AND 5: NAND 6: OR 7: NOR

FE-30 Timer 1 set time ‘ Default ‘ Oms ‘ Change ‘ o
Setting _
range 0~40000ms
FE-31 Timer 1 output select ’ Default ‘ 0 ‘ Change ‘ o
Srl;tr:;neg Refer to the table of digital input functions in Section 6.5.
FE-32 Timer 2 input select Default 0 Change o
FE-33 Timers 2 config Default 300 Change o
FE-34 Timer 2 set time Default Oms Change o
FE-35 Timer 2 output select Default 0 Change o
FE-36 Timer 3 input select Default 0 Change o
FE-37 Timer 3 config Default 300 Change o
FE-38 Timer 3 set time Default Oms Change o
FE-39 Timer 3 output select Default 0 Change o
FE-40 Timer 4 input select Default 0 Change o
FE-41 Timer 4 config Default 300 Change o
FE-42 Timer 4 set time Default Oms Change o
FE-43 Timer 4 output select Default 0 Change o
Srztrg;neg All settings for timers 2~4 are identical to that for timer 1.

LI The structure of the timer is as the following diagram.
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| Rising edge delay Timer configuration
Timer input Q
select

Timer output
select
Output signal setting

_ [ Falling edge Iay

Digital
output - Digital
073 5 input 0~58

Digital output 53~56
Timer output
LA

Digital output 49~52
Output of logical unit 1~4

_ [ |Pulse function
O

L3 The functions of the timer are shown in the diagrams below.

Input I Input  Input pulse greater than delay time

f T - T -
output | \ Time | Time

Output

| Rising edge delay | P! Pulse function

|

‘

I } - - ‘ -

| Delay time | | Tine elay time Time
Output | ! |

|
Ise | l
Falling edge delay } ‘ Input Input pulse less than delay time
| -
et | Delay time | fine R
utpu
P Rising & falling i ; E—

| edge delay Output IPulse function

| ’—‘—‘

| o R

| Delay time | \uelay time Time | Delay time } Time

—>]

L Using the timer can eliminate the signal jitter. Take the function of “rising edge delay” as an example, if
the input pulse is shorter than the delay time, no signal will be output.

FE-44 Arithmetic unit 1 input 1 select ’ Default | 0 ‘ Change | o
srztr:'gneg Refer to the table of analog output functions in Section 6.7.
FE-45 Arithmetic unit 1 input 2 select ’ Default | 0 Change | o
Srit;;neg Refer to the table of analog output functions in Section 6.7.
FE-46 Arithmetic unit 1 config ‘ Default | 0 ‘ Change | o
0: Input 1+input 2 1: Input 1-input 2
2 Input 1xinput 2 3 Input 1=input 2
Settin 4: Take the smaller one of the two inputs
ran eg 5: Take the larger one of the two inputs
9 |6: |inputlp<nputz  7: [Input 1j<input 2
8: Input 1 is output directly(functions as a connection)
9: High value of coder position 10: Low value of coder position
FE-47 Arithmetic unit 1 digital setting ‘ Default | 0.0% Change o
Srztr:;neg -100.0~100.0% (corresponding to analog output 30)
FE-48 Arithmetic unit 2 input 1 select Default 0 Change o
FE-49 Arithmetic unit 2 input 2 select Default 0 Change o
FE-50 Arithmetic unit 2 config Default 0 Change o
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Arithmetic unit 2 digital

He-Ell setting(corresponding to analog output 31) iy s Gz °
FE-52 Arithmetic unit 3 input 1 select Default 0 Change o
FE-53 Arithmetic unit 3 input 2 select Default 0 Change o
FE-54 Arithmetic unit 3 config Default 0 Change o
=89 setting(cﬁ:rlésgg)ﬁg?n;?:)t:ngllgét?)lutput 32) Rl b Gz °
FE-56 Arithmetic unit 4 input 1 select Default 0 Change o
FE-57 Arithmetic unit 4 input 2 select Default 0 Change o
FE-58 Arithmetic unit 4 config Default 0 Change o
Asas setting(co'?'\:(Ietsr;;rt?r?tt:|liCn;J r:l)t :n(;llglgtz:)lutput 33) Bele B e °
FE-60 Arithmetic unit 5 input 1 select Default 0 Change o
FE-61 Arithmetic unit 5 input 2 select Default 0 Change o
FE-62 Arithmetic unit 5 config Default 0 Change o
=8 setting(cﬁrrrléggt])ﬁgicn;rgcl)taSngllgg?JLtput 34) Rl L Gl °
FE-64 Arithmetic unit 6 input 1 select Default 0 Change o
FE-65 Arithmetic unit 6 input 2 select Default 0 Change o
FE-66 Arithmetic unit 6 config Default 0 Change o
A setting(coérrnlets:)r:::lli%; Qg :ntil%g%lutput 35) Bele B e °
Setting All settings for arithmetic units 2~6 are identical to that for arithmetic unit 1, but the
range configuration scoping of arithmetic units 3~6 is from 0 to 8.

L0 The structure of the arithmetic uint is as the following diagram.

Arithmetic unit
input 1 select

Analog output KL E|
R Bl
Q

Max O
Arithmetic unit
input 2 select 4@—0
Analog output kL ‘H\?
nalog outpu g

0~44 - L] E
O

Q Arithmetic unit config

FU-24~FU-29

Analog outputs 19~24
Arithmetic unit output

Arithmetic unit output

L Arithmetic unit 1 and 2 can map high and low values of FU-50 and 51 coder positions. Refer to page 108.
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FE-68 Low-pass filter 1 input select ’ Default ‘ 0 ‘ Change ‘ o
Srztr:geg Refer to the table of analog output functions in Section 6.7.
FE-69 Low-pass filter 1 filtering time ‘ Default 0.010s ‘ Change o
Setting |5 500~10.000s
range
FE-70 Low-pass filter 2 input select { Default { 0 { Change { o
Srztr:gneg Refer to the table of analog output functions in Section 6.7.
FE-71 Low-pass filter 2 filtering time { Default { 0.010s { Change { o
Setting | 600~10.000s
range
L The structure of the low-pass filter is as the following diagram.
Low-pass filter input select
Analog outputs 25 & 26
Analog output % Low-pass filter output
: S
o i
Low-pass filter filtering time
FE-72 Analog multi-switch input 1 ’ Default ‘ 0 ‘ Change ‘ o
Srl;tr:;neg Refer to the table of analog output functions in Section 6.7.
FE-73 Analog multi-switch input 2 ‘ Default ‘ 0 ‘ Change ‘ o
Srztrt]g'eg Refer to the table of analog output functions in Section 6.7.
FE-74 Analog multi-switch control signal ’ Default ‘ 0 ‘ Change ‘ o
Srztrt]g'eg Refer to the table of digital output functions in Section 6.6.
L The structure of the analog multi-switch is as the following diagram.
FE-72
Analog output Analog‘out;v)ut 27
0~44 Analog multi-switch output
e}
1 FU-32
FE-73 Analog multi-switch output
Analog output M\_’—O
0~44  :
o
FE-74
Digital output .
0~73 :
6.16 FF: Communication parameters
FF-00 Communication protocol ‘ Default | 0 ‘ Change ‘ x
Srztr?gneg 0: Modbus protocol 1: Compatible USS commands 2: CAN bus
FF-01 Data format ‘ Default | 0 ‘ Change ‘ x
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0: 8,N,1 (1 start bit, 8 data bits, no parity check, 1 stop bit)
Setting 1: 8,E,1 (1start bit, 8 data bits, even check, 1 stop bit)
range 2:8,0,1 (1 start bit, 8 data bits, odd check, 1 stop bit)
3:8,N,2 (1 start bit, 8 data bits, no parity check, 2 stop bits)
FF-02 Baud rate { Default I & { Change { <
Settin 0: 1200bps 1: 2400bps 2: 4800bps 3:9600bps 4:19200bps
ran eg 5: 38400bps 6: 57600bps 7:115200bps 8:250000bps  9: 500000bps
g Note: 0~5 for Modbus and USS, while 0~9 for CAN
FF-03 Local address { Default I 1 { Change { x
Setting 0~247
range Note: 1~247 for Modbus, 0~31 for USS, and 0~127 for CAN
FF-04 Overtime detection time ‘ Default | 10.0s ‘ Change ‘ o
Setting |4 1-600.0s
range ' '
FF-05 Response delay ‘ Default | 5ms ‘ Change ‘ o
Seting | o_1000ms
range
FF-06 Overtime action { Default I 0 { Change { x
0: No action 1. Alarm
Settin 2:  Alarm and coast to a stop
ran eg 3:  Alarm and run according to FO-00
g 4:  Alarm and run at upper-limit frequency
5: Alarm and run at lower-limit frequency
FF-07 USS message PZD word number ‘ Default | 2 ‘ Change ‘ x
Setting 04
range
FF-08 Communication reference magnification ‘ Default | 1.000 ‘ Change ‘ o
Sr(;tr:;neg 0.001~30.000. Frequency reference=FF-80 X communication reference frequency

L) Hope800 inverter’s RS485 Modbus protocol comprises three layers:  Physical layer, Data Link layer and

Application layer. The former two layers employ the RS485-based Modbus protocol. The application
layer controls the run/stop of the inverter and the parameter reading and writing and so on.

L Modbus is a master-slave protocol. The communication between the master and slave falls into two types:

master requests, slave responds; master broadcasts, slave doesn’t respond. The master polls the slaves.
Any slave can’t send messages without receiving the command from the master. The master may resend
the command when the communication is not correct. If the master doesn’t get a response within given
time, the slave polled is considered to be lost. The slave sends a piece of error information to the master
if it can not implement a message.

L Communication only changes RAM values. If a parameter in RAM is to be written into EEPROM, the

communication variable “EEP write command” (Modbus address is 3209H) needs to be changed to 1 by
communication.

Method of addressing the inverter parameters: among the 16 bits of the Modbus parameter address, the
upper 8 bits represent the group number of a parameter, and the lower 8 bits represent the serial number
of the same parameter in the group. For example, the address of the parameter F4-17 is 0511H. The
group number is 50(32H) for communication variables (control word, status word, etc.).

Note: Communication variables include inverter parameters which can be accessed to by communication, as

well as communication dedicated command variables and status variables. The menu codes correspond
to the group numbers of parameters according to the following table.
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Menu | Parameter [ Menu | Parameter [ Menu | Parameter Wt G Parameter
code group No. code group No. code group No. group No.
FO 0(00H) F5 5(05H) FA 10(0AH) FF 15(0FH)
F1 1(01H) F6 6(06H) Fb 11(0BH) Fn 16(10H)
F2 2(02H) F7 7(07H) FC 12(0CH) FP 17(11H)
F3 3(03H) F8 8(08H) Fd 13(0DH) FU 18(12H)
F4 4(04H) F9 9(09H) FE | 14(0EH) Cor\"lgr‘;‘argéas“on 50(32H)

L The data transmitted in communication are 16-bit integers. The minimum unit can be seen from the
position of the radix point of the parameter. For example, the minimum unit of FO-00 is 0.01Hz,
therefore, the data 5000 transmitted in communication represents 50.00Hz.

L Table of communication command variables

Name ’;Adiidrzlsjss Change Description
Bit0: ON/OFF1(run on rising edge. 0:  stop)
Bit1: OFF2(0: coast stop)
Bit2: OFF3(0: emergency stop)
Bit 3: Driving lockout(0: driving lockout)
Bit4: Accel/decel enabled(0: accel/decel disabled)
Bit5: Reserved
Bit6: Reserved
. Bit 7:  Fault reset(on rising edge)
Ma'cvg‘r’é‘”o' 3200H O | Bits: Jogforward
Bit9: Jog reverse
Bit 10: Reserved
Bit 11:  Reference reversion(1: reference frequency|
reversed, 0:  not reversed)
Bit 12: PC digital 1(used for programmable unit)
Bit13: UP
Bit 14: DOWN
Bit 15: PC digital 2(used for programmable unit)
Communication Non-negatives (unit: 0.01Hz). Used as the frequency
reference 3201H O reference after multiplied by FF-08.
frequency
PC analog 1 3202H O Range: -32768~32767
Except position control, set other situations within
PC analog 2 3203H O -10000~10000.
Exter:gs?dci)ntrol 3204H o Bits 0~15 correspond to digital inputs 1~16
Exter:gs?dc;ntrol 3205H o Bits 0~15 correspond to digital inputs 17~32
Extewggdcgntrol 3206H o Bits 0~15 correspond to digital inputs 33~48
Extended control 3207H o Bits 0~5 correspond to digital inputs 49~55, other bits arg
word 4 reserved.
Extended control Reserved
word 5 3208H O
EEPROM 3209H o When “1” is written to this address, the parameters in thel
write-in inverter RAM will be written in EEPROM.

Note: Digital inputs 37, 38 and 39 are only used for terminal control. They are invalid in communication
control.
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L Table of communication status variables

Modbus

Name i Change Description
Bit0: Ready(constant 1)
Bit1: Ready for run Bit8: Reserved
Bit2: Running Bit9: Reserved
Bit3: Fault Bit 10: Frequency reach
Bit 4: OFF2 valid(0: detection signal 1
Main status word 3210H A valid) Bit 11: Reserved
Bit 5: OFF3 stopping(0: Bit12: Reserved
valid) Bit 13: Reserved
Bit 6: Charging contactor Bit 14: Running forward
open Bit 15: Reserved
Bit7: Alarm
Operating ] . .
frequency 3211H A Non-negatives(unit:  0.01Hz)
Arithmetic unit 1 3212H A Unit:  0.01%, ) o
output Pulse number should be the unit when it is high and low
Avrithmetic unit 2 word of coder position
output 3213H A
Reference . .
frequency 3214H AN Non-negatives(unit: 0.01Hz)
Output current 3215H A Unit: 0.1A
Output torque 3216H JAN Rated torque with a unit of 0.1%
Output voltage 3217H A Unit: 0.1V
DC link voltage 3218H JAN Unit: 0.1V
Fault code 3219H A See page 123
Alarm word 1 321AH A See page 107
Alarm word 2 321BH AN See page 107
Exte:v%?g sltatus 321CH A Bits 0~15 correspond to digital outputs 0~15
Exte:v%?g sztatus 321DH A Bits 0~15 correspond to digital outputs 16~31
Exte:v%?g Ztatus 321EH A Bits 0~15 correspond to digital outputs 32~47
Exte:v%?g Ztatus 321FH A Bits 0~15 correspond to digital outputs 48~63
EXte:\/%?g ;tatus 3220H A Bits 0~9 correspond to digital outputs 64~73

LX) Hope800 inverter supports the communication on a Modbus network using RTU (Remote Terminal Unit)
mode. The functions it supports include: Function 3(read multiple parameters, with max. word number
of 50), Function 16(write multiple parameters, with max. word number of 10), Function 22(mask write)
and Function 8(read-back test). Among them, Functions 16 and 22 support broadcast (broadcast message
address is 0). In RTU mode, both the starting and ending of the message frame are marked by an interval
of at least 3.5 character times(but 2ms for baud rates of 19200bit/s and 38400bit/s). A typical RTU

message frame is shown below.

Slave address
(1 byte)

Modbus function code Data
(1 byte)

CRC16
(2 bytes)

(multiple bytes)

L Function 3: read multiple parameters. Word number read ranges from 1 to 50. Refer to the following

example for its message format.

Example: read the main status word, operating frequency and arithmetic unit 1 output (three words with
their addresses beginning with 3210H) from the #1 slave.
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Query from master: Response from slave:
Slave address 01H
Modbus function code 03H
Byte number returned 06H
Slave address 01H MSB of 3210H 44H
Modbus function code 03H LSB of 3210H 37H
Start address(MSB) 32H MSB of 3211H 13H
Start address(LSB) 10H LSB of 3211H 88H
Word number read(MSB) 00H MSB of 3212H 00H
Word number read(LSB) 03H LSB of 3212H 00H
CRC(MSB) 0AH CRC(LSB) 5FH
CRC(LSB) B6H CRC(MSB) 5BH

L Function 6: single writing. Word is fixed at 1, and the query from master is consistent with response from
slave. Refer to the following example for its message format.

Example: to make the #1 slave runs forward, you can rewrite the contents of address 3200H into 003FH:

Query from master: Response from slave:
Slave address 01H Slave address 01H
Modbus function code 06H Modbus function code 06H
Start address(MSB) 32H Start address(MSB) 32H
Start address(LSB) 00H Start address(LSB) 00H
Word number read(MSB) 00H Word number read(MSB) 00H
Word number read(LSB) 3FH Word number read(LSB) 3FH
CRC(MSB) C7H CRC(MSB) C7H
CRC(LSB) 62H CRC(LSB) 62H

L Function 16: write multiple parameters. Word number written ranges from 1 to 10. Refer to the following
example for its message format.

Example: to make the #1 slave runs forward at 50.00Hz, you can rewrite the two words with their
addresses beginning with 3200H into 003FH and 1388H.

Query from master: Response from slave:
Slave address 01H
Modbus function code 10H
Start address(MSB) 32H
Start address(LSB) 00H
Word number
written(MSB) 00H
Word number written(LSB) 02H Slave address 01H
Byte number written 04H Modbus function code 10H
MSB of 1st data 00H Start address(MSB) 32H
LSB of 1st data 3FH Start address(LSB) 00H
MSB of 2nd data Word number
13H written(MSB) 00H
LSB of 2nd data Word number
88H written(LSB) 02H
CRC(LSB) 83H CRC(LSB) 4FH
CRC(MSB) 94H CRC(MSB) 70H

Example: to make the #1 slave stop(forward run at 50.00Hz), you can rewrite the two words with their
addresses beginning with 3200H into 003EH and 1388H.

Query from master: Response from slave:
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Slave address 01H
Modbus function code 10H
Start address(MSB) 32H
Start address(LSB) 00H
Word number 00H
written(MSB)
Word number 02H Slave address 01H
written(LSB)

Byte number written 04H Modbus function code 10H
MSB of 1st data 00H Start address(MSB) 32H
LSB of 1st data 3EH Start address(LSB) 00H
MSB of 2nd data 13H Word number 00H

written(MSB)
LSB of 2nd data 88H Word number 02H
written(LSB)
CRC(LSB) D2H CRC(LSB) 4FH
CRC(MSB) 54H CRC(MSB) 70H

L3 Function 22: mask write

This function provides an easy way to modify certain bit(s) of the control word, compared to the
complicated and time-consuming “read-change-write” method. It is only valid for the control word (including
the main control word and extended control word). The operation is as follows:

Result= (operand & AndMask) | (OrMask & (~ AndMask)) , i.e.,
When all bits of OrMask are “0”: clear certain bit(s);

When all bits of OrMask are “1”: set certain bit(s) to “1”;

When all bits of AndMask are “0”: the result is OrMask;

When all bits of AndMask are “1”: the result remains unchanged

Example: set bit 7(digital input 24: process PID disabled) of the address 3205H(extended control word
2) of the #1 slave to 1 and then clear it. The query from the master and the response from the slave are as
follows (the slave echoes the original function code)

Setbit7to 1 Clear bit 7
Slave address 01H Slave address 01H
Modbus function code 16H Modbus function code 16H
MSB of operand address 32H MSB of oprand address 32H
LSB of operand address 05H LSB of oprand address 05H
AndMask MSB FFH AndMask MSB FFH
AndMask LSB 7FH AndMask LSB 7FH
OrMask MSB FFH OrMask MSB 00H
OrMask LSB FFH OrMask LSB 00H
CRC(LSB) 3EH CRC(LSB) 3FH
CRC(MSB) 68H CRC(MSB) D8H

LI Function 8: read-back test. The test code is 0000H. The original frame is required to return.

LI Exception response: if the slave fails to implement the request from the master, it will return an exception
response message.
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Example of read-back test: Example of exception response:
Slave address 1 byte
Response code 1 byte(Modbus function code+80H)

Slave address 01H Exception code 1 byte, with following meanings:
Modbus function code 08H 1: Modbus function codes that can’t
MSB of test function 00H be handled
code 2: illegal data address
LSB of test function code 00H 3: data value beyond the range
MSB of test data 37H 4: operation failed (such as
LSB of test data DAH attempting to write a read-only

parameter, modify an
unchangeable parameter during
running, etc.)

CRC(LSB) 77H CRC(LSB) -
CRC(MSB) AOH CRC(MSB) -

[ Compatibility of USS commands

Hope800 inverter also supports USS commands. By using the host computer(including PC, PLC, etc.)
software that supports the USS protocol, one can control the operation of the inverter, set its reference
frequency and read its operation status parameters such as operating frequency, output current, output voltage
and DC link voltage. Please contact us if you have such requirement.

6.17 FP: Fault history

FP-00 Last fault type Min. unit 1 Change | A

Description | See the fault table below.

FP-01 Cumulated run time at last fault Min. unit 1h Change | A
FP-02 j Operating frequency at last fault Min. unit 0.01Hz Change | A
FP-03 j Reference frequency at last fault Min. unit 0.01Hz Change | A
FP-04 j Output current at last fault Min. unit 0.1A Change | A
FP-05 j Output voltage at last fault Min. unit 0.1V Change | A
FP-06 | Output capacity at last fault Min. unit | 0.1kwW Change | A
FP-07 j DC link voltage at last fault Min. unit 0.1V Change | A
FP-08 j Bridge temperature at last fault Min. unit 0.1°C Change | A
FP-09 Terminal input status 1 at last fault Min. unit 1 Change | A
Descrintion Ten thousands digit: X5 Thousands digit: X4 Hundreds digit: X3
P Tens digit: X2 Units digit: X1 (0: Invalid 1: Valid)
FP-10 Terminal input status 2 at last fault ’ Min. unit | 1 ‘ Change | A
Description Hundreds digit: REV Tens digit: FWD  Units digit: X6(0: Invalid 1: Valid)
FP-11 2nd last fault type Min. unit 1 Change | A
FP-12 j Cumulated run time at 2nd last fault Min. unit 1h Change | A
FP-13 | 3rd last fault type Min. unit 1 Change | A
FP-14 j Cumulated run time at 3rd last fault Min. unit 1h Change | A
FP-15 | 4th last fault type Min. unit 1 Change | A
FP-16 j Cumulated run time at 4th last fault Min. unit 1h Change | A
FP-17 | 5th last fault type Min. unit 1 Change | A
FP-18 j Cumulated run time at 5th last fault Min. unit 1h Change | A
FP-19 j Single-time run time at fault Min. unit 0.1h Change | A
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FP-20 Fault history clear Min. unit 1 Change o
Seting | 11: Clear FP-00~FP-20.

range

FP-21 Voltage of bus 2 during latest fault Min. unit 0.1v Change | A
FP-22 Temperature oll‘;tr;\;ttal;gltbndge 2 during Min. unit 0.1¢C Change A

L The following is the inverter fault table.

0: No fault

1. och:  Momentary overcurrent
at start

2. 0cA: OQvercurrent in accel
3.0cd: Overcurrent in decel

4. ocn:  Overcurrent in
constant-speed run

5. 0uA: Overvoltage in accel
6. oud: Overvoltage in decel

7.o0un: Overvoltage in
constant-speed run

8. OUE: Overvoltage in standoy
state

9.dcL: Undervoltage in run

10. PLI:  Input phase loss

11. PLo: Output phase loss

12. FoP: Power device protection
13. oHI:  Inverter overheating
14. oLI: Inverter overload

15. oLL: Motor overload

16. EEF: External fault

17. oLP: Motor load overweight
18. ULd: Inverter underload

19. Col: Comparator 1

protection signal

output

20. Co2: Comparator 2 output protection

signal

21. EEP: Parameter saving failed

22. CFE: Communication error
23. ccF:  Current check error
24. ArF:  Poor auto-tuning

25. Aco:  Analog input
disconnection

26. PGo: PG disconnection

27. rHo:
open

Thermalsensitive resistor

28. Abb:  Abnormal stop

29.101: Reserved
30. 102: Reserved
31. PnL:  Keypad disconnection

L In the fault table, 32.0c1, 33.0c2, 34.co3, 35.GFF and 36.FoP only work for the model in parallel.

6.18 FU: Data monitoring

FU-00 Operating frequency ‘ Min. unit | 0.01Hz ‘ Change ‘ A
Description |Frequency of the motor speed

FU-01 Reference frequency Min. unit | 0.01Hz ‘ Change ‘ A
Description | The unit indicator blinks

FU-02 Output current Min. unit 0.1A Change | A

FU-03 Load current percentage Min. unit 0.1% Change | A
Description | Inverter rated current=100%

FU-04 Output voltage Min. unit 0.1V Change | A

FU-05 Operating speed Min. unit 1r/min Change | A
Description |[FU-05 = 120>operating frequency-pole number>FC-13

FU-06 Reference speed ‘ Min. unit | 1r/min ‘ Change ‘ A
Description |FU-06 = 120>eference frequency-pole number>C-13. The unit indicator blinks.

FU-07 DC link voltage | Minunit | 01V [Change| a
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FU-08 Output capacity Min. unit 0.1kw Change | A

FU-09 Output torque Min. unit 0.1% Change

FU-10 Reference torque Min. unit 0.1% Change
Description | The unit indicator blinks

FU-11 Operating line speed ‘ Min. unit | 1m/s ‘ Change ‘ A
description |FU-11=operating frequency>C-14

FU-12 Reference line speed ‘ Min. unit | 1m/s ‘ Change ‘ A
Description |FU-12=reference frequency>FC-14. The unit indicator blinks.

FU-13 PID feedback | Minunit | 01% [Change| a
Description |FU-13=PID feedback channel>7-03

FU-14 PID reference [ Min. unit I 0.1% [ Change [ A
Description |FU-14=PID reference channel>~7-03. The unit indicator blinks.

FU-15 Counter count Min. unit 1 Change | A

FU-16 Meter-counter actual length Min. unit im Change | A

FU-17 All Min. unit 0.1% Change | A

FU-18 Al2 Min. unit 0.1% Change | A

FU-19 PFI Min. unit 0.1% Change | A

FU-20 UP/DOWN value Min. unit 0.1% Change | A
Description | The unit indicator blinks

FU-21 PLC current mode and stage Min. unit 1 ‘ Change ‘ A
Description |[Example:  2.03 indicates the 3rd stage of mode 2.

FU-22 PLC cycled number Min. unit 1 Change | A

FU-23 Remaining time of PLC current stage Min. unit 0.1s/min Change | A

FU-24 Arithmetic unit 1 output Min. unit 0.1% Change | A

FU-25 ‘ Arithmetic unit 2 output Min. unit 0.1% Change | A

FU-26 ‘ Arithmetic unit 3 output Min. unit 0.1% Change | A

FU-27 ‘ Arithmetic unit 4 output Min. unit 0.1% Change | A

FU-28 ‘ Arithmetic unit 5 output Min. unit 0.1% Change | A

FU-29 Arithmetic unit 6 output Min. unit 0.1% Change | A

FU-30 Low-pass filter 1 output Min. unit 0.1% Change | A

FU-31 Low-pass filter 2 output Min. unit 0.1% Change | A

FU-32 Analog multi-switch output Min. unit 0.1% Change | A

FU-33 PID output Min. unit 0.1% Change | A

FU-34 Counter error Min. unit 0.01% Change | A
Description [FU-34= (FU-15-F9-13)=F9-14>100%

FU-35 PG detection frequency Min. unit 0.1Hz ‘ Change ‘ A
Description |It is a numerical value with signs and can represent forward or reverse run

FU-36 Heat sink temperature Min. unit 0.1°C Change | A

FU-37 Output power factor Min. unit 0.01 Change

FU-38 Watt-hour meter kWh Min. unit 0.1kWh Change | A
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Description

0.0~6553.5kWh. Pressing (2] and ® concurrently clears this parameter itself and the watt-hour
meter timer.

FU-39 Watt-hour meter timer { Min. unit l 0.01h { Change { A
Setting |0.00~655.35h. Pressing [2] and ® concurrently clears this parameter itself and the watt-hour
range  |meter KWh.
FU-40 Digital input terminal status 1 { Min. unit l 1 { Change { A
Ten thousands digit: X5 Thousands digit: X4
Description |Hundreds digit: X3 Tens digit: X2 Units digit: X1
(0: Open 1: Closed)
FU-41 Digital input terminal status 2 ‘ Min. unit | 1 ‘ Change ‘ A
Description| Hundreds digit: REV Tens digit: FWD Units digit: X6 (0: Open 1: Closed)
FU-42 Digital output terminal status { Min. unit l 1 { Change { A
Description T(hoo:us%\g:ndlglt.l:T2C|OseI(;|)undreds digit: T1 Tens digit: Y2 Units digit: Y1
FU-43 Expansion digital input terminal status { Min. unit I 1 { Change { A
Description Ten thousaqd_s f:ligit: X11 Th(_)u_se.lnds digit: X_lO - . .
Hundreds digit: X9 Tens digit: X8 Units digit: X7 (0:  Open 1: Closed)
FU-44 Expansion digital output terminal status ‘ Min. unit | 1 ‘ Change ‘ A
Ten thousands digit: Y7  Thousands digit: Y6
Description |Hundreds digit: Y5 Tens digit: Y4 Units digit: Y3
(0: Open 1: Closed)
FU-45 Communication error times ‘ Min. unit | 1 ‘ Change ‘ A
Description |0~60000
FU-46 Reference frequency after accel/decel ‘ Min. unit | 0.01Hz ‘ Change ‘ A
Description |Frequency created after acceleration/deceleration
FU-47 Output frequency ‘ Min. unit | 0.01Hz ‘ Change ‘ A
Description |Frequency output by the inverter (used by factory)
FU-50 Coder position high word Min. unit 1 Change | A
FU-51 Coder position low word Min. unit 1 Change | A
Description Actual pos_ition siz_e can be reflected during position _control. Based on 32 bit binary numbers, high word
refers to high 16 bits and low word refers to low 16 bits.
FU-52 Communication poll cycle Min. unit 0.001s Change | A
FU-53 Count value high word of counter 2 Min. unit 1 Change | A
FU-54 Count value low word of counter 2 Min. unit 1 Change | A
Description Qeviation of rated_ position and actual_ positior_1 can be reflected during position c_ontrol. Based on 32 bit
binary numbers, high word refers to high 16 bits and low word refers to low 16 bits.
FU-55 Max. current holding ‘ Min. unit 0.1A ‘ Change ‘ A
Description | It is cleared by pressing (= and (3 concurrently.
FU-60 Total run time of air blower Min. unit 1h Change | A
Others Reserved Min. unit = Change | -

139



7 Troubleshooting

7 Troubleshooting
7.1 Faults and remedies
Fault code Fault type Possible causes Remedies
Inter-phase or grounding short-circuit|Check the motor and wiring
_ inside the motor or between wirings
Crooc o | Overeurentat i e ing module failed Call us
Er.och(1) start - - -
\oltage overhigh at start Check the setting of “torque
boost”
Accel time too short Increase the accel time
VIF curve improper Regulate V/F curve or the setting
of “torque boost”
Running motor restarts Set the start mode as “smooth
start”
Er-arFB Ong‘_me”t Restart the motor after it stops
T uring completel
Er.ocA(2) acceleration - P y
Low power grid voltage Check the input power
Inverter capacity too small Use an inverter with larger
capacity
Auto-tuning not performed for vector |Perform the parameter
control auto-tuning
Decel time too short Increase the decel time
There is potential energy load or|Install an external dynamic
~ Overcurrent | inertial torque of the load is large braking unit
LruL o during Inverter capacity too small Use an inverter with larger
Er.ocd(3) deceleration capacity
Auto-tuning not performed for vector|Perform the parameter
control auto-tuning
Sudden change of load Reduce the sudden change of the
load
Overcurrent load error Check the load
croch during Low power grid voltage Check the input power
Er.ocn(4) constant-speed  [|nyerter capacity too small Use an inverter with larger
operation capacity
Auto-tuning not performed for vector|Perform the parameter
control auto-tuning
Input voltage abnormal Check the input power
Eraub Overvoltage |Running motor restarts Set the start mode as “smooth
T Er A during start”
r.ouA(5) acceleration Restart the motor after it stops
completely
Decel time too short Increase the decel time
There is potential energy load or|Employ a dynamic braking unit
Eraud Ovsrvpltage inertial torque of the load is large
Lr.oud urin,
Er.oud(6) decelera%ion Input voltage abnormal Check the input power
Improper ASR setting Adjust ASR parameter reducing
overshoot
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Fault code Fault type Possible causes Remedies
Overvoltage Input voltage-abnormal Check the input power .
Eraon during Accel/decel time too short Increase the accel/decel time
Er.oun(7) constantt-_speed Input voltage changes irregularly Install an input reactor
operation Large load inertia Employ a dynamic braking unit
E - A E | overvoltage in Input voltage overhigh Check the input power
Er.ouE(8) standby state | Error of DC bus voltage test circuit  |Call us
Fault code Fault type Possible causes Remedies
Input voltage abnormal or power loss|Check input power and wiring
B during running
Erdcil Undervoltage | There is heavy-load impact Check the load
Er.dcL(9) during running - - -
: Charging contactor failed Check and replace it
Input phase loss Input the input power and wiring
R, Sor T phase loss Check the wiring
/_: r. /:’ /_ / Input phase loss Three input phases imbalanced Check input voltage
Er.PLI(10) Serious oscillation of output Adjust parameters to eliminate
the oscillation
E-Pl A o hase | Loss of output (U, V or W) Check the output wiring
: utput phase loss Check the motor and cables
Er.PLo(11)
Output has interphase short-circuit or |Rewire
grounding short-circuit
Wiring of or components on the Check and rewire
control board loose
,':_ . EaF Power device |Wiring of the motor or inverter too | Add output reactor or filter
Er.FoP(12) protection long
Overcurrent of braking unit of 15kW |Check the external braking
inverter or below resistance and wiring
Serious interference or failure of Call us
inverter
Ambient temperature overhigh Lower the ambient temperature
,‘_: roaoHl Inverter Air path blocked or the fan failed Clean air path or replace the fan
Er.oHI(13) overheating (| 5ad too heavy Check the load or select an
high-capacity inverter
Load too heavy Check the load or select an
high-capacity inverter
Inverter temperature too high Check the fan, air path and
ambient temperature
E-All Accel time too short Increase the accel time
LU L Inverter overload
Er.oLI(14) Carrier frequency too high Lower the carrier frequency or

select an inverter with a higher
capacity

V/F curve improper

Regulate V/F curve and torque
boost level
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7 Troubleshooting

Fault code Fault type Possible causes Remedies
Running motor restarted Set the restart mode as “smooth
restart” or “restart after motor
stops”
Input voltage too low Check the input voltage
VIF curve improper Correctly set the V/F curve and
torque boost level
The common motor runs with heavy |Install a separate cooling fan or
[ load at low speed for a long time select a motor designed for
L .o L L | Motoroverload inverter
Er.oLL(15)
Improper setting of nameplate Set FA-03, Fb-00 and Fb-01
parameters or overload protection correctly
Motor stalls or load changes suddenly Check the load
and greatly
- _CCC External fault terminal closed Deal with the external fault
CrrCCi
External fault
Er.EEF(16)
cC_ _1 0O Motor load | Motor current exceeds the load Check the load
Lo overweidht overweight detection level, and the  |Check the setting of load
Er.oLP(17) g detection time is exceeded overweight protection
- Inverter output current is less than the |Check the load
-0 A Inverter - -
Lr.uL o underload underload protection level, and the  |Check the setting of underload
Er.ULd(18) detection time is exceeded protection
_ _ Comparator 1  |Generated by comparator 1 Check the definition of
Erl ol output comparator 1 output
Er.Col1(19) pI'O.tECtIOﬂ
signal
_ _ _ | Comparator2 |Generated by comparator 2 Check the definition of
E-lal’ output comparator 2 output
Er.Co2(20) protection
signal
£ ~ E £ 2 | parameter saving | Filure in writing parameters Rett?ll aﬁe;'zleset_. ?all us if
- - i roblem still exists.
ErEEP(21) failed P
Improper setting of communication  |Check the settings of FF menu
- e o parameters
corLme Comrz;]rr;lrcatlon Serious communication interference |Check the wiring and grounding
Er.CFE(22) of the communication circuit
PC does not work Check PC and wiring
_ B Loose wiring or components inside  |Check and rewire
ErccF Current test | the inverter
Er.ccF(23) error failed current sensor or circuit error  |Call us
Incorrect setting of motor nameplate |Set the parameters according to
parameters the motor nameplate
I = = Poor Motor not connected or motor phase |Check the motor wiring
[ . lost
auto-tunin
Er.ArF(24) 9 Disconnect the motor from the

Motor not in no-load state during
rotary auto-tuning

mechanical load

Oscillation of auto-tuning

Adjust F2-09
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7 Troubleshooting

Fault code Fault type Possible causes Remedies
Wires broken or peripheral devices  |Check external wires and
E-B-nm Analog input | failed peripheral devices
Er.Aco(25) disconnection | Disconnection threshold not set Check the settings of F6-06 and
properly F6-13
E-PLA PG di g Error of connecting wires for encoder |Check the wires
LUy isconnected |j
ErPGo(26) interface board
Encoder interface board jumper not |Check the jumper(refer to
set properly paragraph 9.6)
_ i Fd-05 too short Increase it moderately
= - ~ H = | Thermal resistor - i
= = Encoder failed Check and replace it
Er.rHo(27) open —— -
Thermal resistor disconnected Check the connection of thermal
resistor or call us
E~FPl Input phase  |R: S or T phase loss Check the wiring
Er.PLI(10) loss
Stall state lasts one minute Set the operating parameters
correctly
ErHBEB | ppnormalstop |10 use [0 tostop theinverter |-
Er. Abb(28) P |while keypad is disabled
Overspeed due to reverse connection |Check the connection of PG
of PG
Erdl ol Reserved i i
Er.101(29)
Erl od Reserved i
Er.102(30)
E-FPAl Keypad Keypad lost or disconnected -
Er.PnL(31) disconnection
/‘- Foc | Abnormal Grid voltage is too low Check the power grid
_Er.tl:r:o(57) coniggtrgrlrzgnly Contactor damaged Replace contactor or call us
works for Electricity buffer resistance damaged |Replace buffer resistance or call
hardware test) us
Control loop damaged Call us

7.2 Alarms and remedies

Alarm
Alarm code Alarm name Description Remedies word
Bit
o0 Motor thermal model de_tec?s Refer to above table Word 1
Pl L Motor overload the motor temperature rise is Bit 0
AL.oLL overhigh
Motor current exceeds the|Refer to above table
Al el F . load overweight detection Word 1
LR Sy iy S
AL.OLP Motor load overweight level, and the detection time Bit 1
is exceeded
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Inverter output current is Refer to above table
AL UL d | nverterunderload  |'€5S than the underload Word 1
AL.ULd protection level, and the Bit 2
detection time is exceeded
TR = _ ~ |Keypad lost or disconnected Refer to above table Word 1
LT | Keypad disconnection |(alarm signal is output via Bit 4
AL.PnL the terminal)
T R = - . Analog input signal is lower |Refer to above table Word 1
e Coa
AL.Aco Analog input drop than the drop threshold Bit5
=T =T Lack of input phase or|Refer to above table Word 1
noi-ol Input phase loss  |imbalance among  three Bit 6
AL.PLI phases
[ I R I B Refer to above table Word 1
e L Output phase loss  |Lack of output phase .
AL.PLo putp patp Bit7
o Nl el Refer to above table
fri.t L | Communication error |Communication timeout Word 1
AL.CFE Bit 8
HLEEF Parameter saving Failure in writing Refer tt;z;bove table W;)rd
AL.EEP failed parameters Press | 3% to clear Bit9
It is normal for this alarm
= = - DC link voltage is lower|information to be| Word 1
LN S I B ey A
AL.dcL DC link undervoltage than the threshold displayed when the power| Bit11
is off
51 = ! | Comparator 1 output |Generated by comparator 1 |Check the definition of Word 1
AL.Col protection comparator 1 output Bit 12
H! =52 | Comparator 2 output |Generated by comparator 2 |Check the definition of Word 1
AL.Co2 protection comparator 2 output Bit 13
o oo Refer to above table
e Lo PG disconnected  |No PG signal Word 1
AL.PGo Bit 14
Al P-E Correct parameter
= == ; Word
AL.PCE Parameter check Improper parameter ~ Setting  or  restore 2
error setting factory setting. Press :
t Bit 1
Ji | toclear
Alarm
Alarm code Alarm name Description Remedies word
Bit
gL UPFE Keypad data Parameters  stored in Word
AL.Pdd inconsistent keypad differs from those  press | A& to clear 2
in the inverter Bit 2
Check to see:
1. If the keypad is of
SB-PUT0E type;
a1 10cC Keypad EEP error during 2. If the connecting wire is Word 2
M L. 70 parameter upload failed| Y ; UMY too long; )
AL.UPF P parameter uploading 3. If the interference is too| Bit3
great.
And retry.
Press | 3% | to clear
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7 Troubleshooting

>r=
=

o

m o

Keypad data error

Keypad data check error
during parameter
downloading and comparing

Word 2
Bit 4
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7 Troubleshooting

7.3 Operation faults and remedies

Fault Description Possible causes Remedies
;rhi k(;ey(s) is(are) automatically | ynjock itthem) by pressing —I—
ocke!
for three seconds
One key or all
No key-press | keys have no|Poor contact of the keypad L
response response 0 | connecting wire Check the connecting wire or call us
key pressing
Key(s) damaged Replace the keypad
Chip damaged Call us
Parameters FO-10issetto 1 or 2 Set FO-10to 0
cannot be
o The parameters are read-only
Parameter modified ones Read-only parameters are unchangeable
correction : N
failed Parameters Some parameters are | Modify them in standby state
cannot be | unchangeable during running
modified in
running state
There is fault Troubleshoot and reset it
Inverter stops
automatically | PLC cycle completed Check the PLC parameter setting
without
receiving stop | Run command channel switches | Check the operation and run command
g p
command, and | over channel status
;hf? run LED is Fb-18=3 and the power cut time | Check the DC link undervoltage setting
is too long and input voltage
Unexpected Waiting for the fault auto reset | Check auto reset setting
stop during
running Inverter ~ stops In PLC pause state Check PLC parameter setting
automatically | pyn interruption Check run interruption setting
without

receiving stop
command, and
the run LED is
on

Reference frequency is zero

Check reference frequency

PID positive, feedback >
reference
PID negative, feedback <
reference

Check PID reference and feedback

Inverter start
failed

After receiving
start command,
inverter fails to
start, and the
run LED is off

Digital input 18 is valid

Check terminal “coast stop”

Digital input 17 is valid

Check terminal “inverter run disabled”

The stop key is not closed under
3-wire 1, 2 or 2-wire 3 control
mode

Chek the stop key and its connection

Run command channel error

Change the run command channel

Inverter error

Troubleshoot

Input terminal logic error

Check the setting of F4-09 and F4-10
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7 Troubleshooting

Voltage of the bus of model in
parallel is inconsistent

Check power input
inspection loop, etc.

loop,

voltage
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8 Maintenance and After-sale Service

8 Maintenance and After-sale Service

Danger

1. Only professionally trained persons can disassemble and repair the inverter and
replace its parts.

2. Make sure the power supply of the inverter is cut off, the high-voltage indicator
goes out and the voltage between DC+ and DC- is less than 36V before checking
and repairing the inverter, otherwise there may be a risk of electric shock.

3. Do not leave any metal pieces such as screws and washers in the inverter. That
many destroy the inverter or cause fire.

4. Reset related parameters after replacing the control board, otherwise the inverter
may be destroyed.

8.1 Daily maintenance

Due to factors of dust, humidity, vibration, aging, etc., faults would occur over time. It is necessary to
check the inverter and its working environment regularly in order to extend the lifespan of the inverter.

Check points:

1. If the working eenvironment of the inverter meets the requirement.

2. If the operating parameters of the inverter are set within the specified ranges.
3. If there is any unusual vibration or noise.

4. If there is any unusual odor.

5. If the fans run normally.

6. If the input voltage is within the specified range and voltages of various phases are balanced.
8.2 Periodical maintenance

The periodical maintenance should be performed once every three or six months according to the service
conditions. Check points:

1. If the screws of control terminals are loose.

2. If the main circuit terminals have a poor contact and the copperplate connections have traces of
overheating.

3. If the power and control cables are damaged.
4. If the insulated binding band for the cold-pressed terminals of the power cables comes off.
5. Remove dust on PCBs and wind path thoroughly. It’s better to use a vacuum cleaner.

6. When leaving the inverter unused for a long term, check it for functioning once every two years by
supplying it with electricity for at least five hours with the motor disconnected. Wihle supplying the
power, use a voltage regulator to raise the voltage gradually to the rated value.

Danger: Motor insulation test must be performed with the inverter disconnected,
otherwise the inverter may be destroyed.
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8 Maintenance and After-sale Service

Danger: Do not perform the voltage resistance test or insulation test on the control
circuit. That may destroy the circuit components on it.

8.3 Replacement of parts

€ Cooling fan
Causes of damage: wear of bearings; aging of blades(average life is 30 to 40 thousand hours).
Judging criterion:  crack in blades, etc.; unusual vibration at the start.
Caution:

1. While replacing the fan, use the fan model designated by the factory(with identical rated voltage,
current, speed and air volume).

2. While installing the fan, be careful that the direction marked on the fan must conform to direction in
which the fan supplies wind.

3. Do not forget to install the fan guard.
4 Electrolytic capacitor

Causes of damage: high ambient temperature; frequent and sudden load change which leads to high
pulsating current; aging of electrolyte.

Judging criterion: protrusion of safety valve; measurement of static capacitance; measurement of
insulation resistance.

It is recommended to replace the bus electrolytic capacitor once every four or five years.

8.4 Storage of the inverter
4 Avoid storing the inverter in a place with high-temperature, humidity, dust and metal powder.

4 Leaving the inverter unused for a long period would lead to aging of the electrolytic capacitors. So the
inverter must be supplied with electricity once every two years for at least five hours, and the input
voltage raised gradually through a regulator to the rated value.

8.5 After-sale services

The warranty period is one year from the purchase date. However, the repair cost should be borne by the
user for the following damages even within this term.

1. Damage caused by operation not in accordance with the user’s manual.

2. Damage caused by unauthorized repairs or modifications.

3. Damage caused by using the inverter beyond the standard specifications.

4. Damage caused by falling or an accident during transportation after the purchase.
5. Damage cause by fire, flood, abnormal voltage, lightning strike, etc.

When the inverter works abnormally, it shall be inspected and adjusted according to manual. If there is
fault, please contact the Supplier or local electric company of Slanvert or headquarters of company. Within
guarantee period, our company will repair the fault caused by manufacture and design for free; however, our
company will repair the faults caused beyond guarantee period with payment according to customer's
requirements.
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9 Options
We offer the following options which you can purchase from us as you require.

9.1 Braking unit

It is all right to configure an appropriate braking resistor for an inverter with a built-in braking unit. But
for an inverter without a built-in braking unit, the SZ series braking unit and braking resistor are needed. The
resistance of the braking resistor should not be less than the recommended value, or the inverter may be
damaged. The capacity of the braking resistor must be decided based on the power generation condition
(power generation capacity, frequency of power generation, etc.) of the actual load.

SZ20G series braking units and braking resistor are coordinated to absorb regenerative power energy
generated by motor during braking and avoid inverter overvoltage. Except employing on Slanvert inverter, it is
also can be employed on other inverters. Meanwhile, there are four kinds of braking voltage available, which is
also applicable to parallel connection of multiple equipment to obtain larger braking power. Wiring diagram of
Slanvert SZ series braking unit is as follows:

SZ20G braking unit
P+

08 P+ N- PE Normal ¢ m
[e]lolololo]
i i i TR T8

1T

-
Protection grounding
00+ De-

(@] [@nd
Pr Tinverter "

Braking resistor

Wire between braking unit and inverter and braking resistor shall be within 5m, with minimum
surrounded loop area.

The SZ series braking units are as follow:

okl | Ressane(@ | pueritin | veltage (v
S$Z20G-30 >22 18.5/22 680
S$Z20G-60 >11 30/37 680
SZ20G-85 >8 45/55 680
S$Z20G-130 >5 75/90 680
S$720G-170 >4 110 680
S$Z20G-260 >2.6 132/160 680
S$Z20G-380 >1.8 200/250 680

Note: if resistance value exceeds the recommended data in table above, the braking capacity is weakened.
In general, it shall not be 1.5~2.0 times higher than recommended resistance value.

Caution: braking resistor belongs to heating device, thus cabinet shall be independently installed during
application, otherwise, there will be risks of causing fire.

9.2 Communication component
] Keypad extension line
Length of the extension line can be determined by the user.
] Background monitoring software SbMonitor

It is applicable to an RS485-based network composed of SenLan inverters. It can realize the real-time
monitoring of the inveters and the centrallized management.
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9 JEMC 1

] Profibus-DP PBTOMM module
9.3 AC reactor

Hope800 series model P1 and DC+ with power of 90kw or above is not equipped with short circuit
copper piece and DC reactor shall be used between them. The AC reactor on the input side can suppress the
higher harmonics of the input current and improve the input-side power factor. We suggest you use it in
following cases:

[ ] The power grid capacity is far greater than that of the inverter and the inverter’s power is larger
than 30kW.

[ ] A load of thyristor or power factor compensator (with switch control) shares the same power
supply with the inverter.

u The voltage imbalance of the 3-phase power is greater than 3%.
[ | The input-side power factor needs improving.
The reactor can:
] Reduce the inverter output harmonics.
] Prevent the motor insulation being damaged.

] Lower the output-side common-mode interference and the motor shaft current.

9.4 EMI filter and ferrite chip common-mode filter

The EMI filter is used to suppress the inverter-generated radio interference, external radio interference as
well as the interference of transient shock and surge with the inverter, and the ferrite chip common-mode
filter (magnetic ring) is employed to restrain the inverter-generated radio interference.

Filters should be used in applications where there is a high anti-radio disturbance requirement,
CE/UL/CSA standards must be met, or devices with poor interference immunity are around the inverter.
While installing them, try to minimize the wiring and locate them as close as possible to the inverter.

9.5 Digital 1/0 expansion board
The digital 1/0 expansion board is used to expand the digital input and output terminals.

Installation method: (1) confirm the power of the inverter is turned off.; (2) insert the plastic poles
shipped with the expansion board into the holes on the main control board; (3) align the connector on the
expansion board with the connector on the main control board(J1) and align the two mounting holes on the
expansion board with the plastic poles, and then press down.

Basic wiring diagram:

T SL-3X2Y

The digital 1/0 expansion board provides multi-channel inputs and outputs. The number of the channels
can be decided by the user, for example, 5 channels of digital input (SL-5X), 5 channels of digital output
(SL-5Y) and 3 channels of digital input plus 2 channels of digital output(SL-3X2Y).
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The functions and specifications of the terminals are as follows (take SL-3X2Y as an example):

Symbol Terminal Function Specification
X7  expansion
X digital input ; ;
: Multlpl_e functions, refer Optocoupler isolation Input voltage: <25V
X8 X8 expansion | to Section 6.14. Input impedance: >3.9kQ  Hige level: >10V
digital input Monitored parameter: put Impedar oo g ’
— FU-43 Sampling period:  2ms Low level: <3V
X9 X9 expansion
digital input
P12 12V power offered to the
12V power user Max. output current for 12V power: 80mA
COM 12V power ground
Y3 expansion . . Optocoupler isolation
Y3 digital output {\/Iusltlptl_e fgrﬁtlons, refer Open collector output
. l\(;lo:iiolfer& - arameter: Output action frequency: <<250Hz
Y4 }4. Iexpanswn FU-44 P " | Start-up voltage: <1.0V
igital output 24V DC/50mA

9.6 Encoder interface board(SL-PGO0)

The encoder interface board is used to receive signals from the encoder, so that the inverter can
implement PG V/F control or PG vector control. It is also used in the high-speed counting of numbers or
meters. Moreover, it can be connected to the reference frequency via the analog input 16.

Installation method: (1) confirm the power of the inverter is disconnected; (2) insert the plastic poles
shipped with the interface board into the holes on the main control board; (3) align the connector on the
interface board with the connector on the main control board(J1) and align the two mounting holes on the
expansion board with the plastic poles, and then press down.

The encoder interface board is nearly compatible with all encoders with different types of output: open
collector type (NPN and PNP), voltage type, complementary push-pull type and differential output type. It
offers isolated power supplies of 12V and 5V.

Caution: the input type of the encoder and the power supply must be selected by the jumper. The default
jumper setting is 12V and NPN encoder.

Basic wiring diagram (for 12V, differential output type encoder):

Disconnector

R—— R U
S—= S v
T— T w
Power input HopeSOOG PE
3-phase 380v
sofeor nterface of main
SL-PGO

PNP V/L NPN +12 +5

HiH

S3 52 81 sS4 s

The functions and specifications of the terminals on the encoder interface board are as follows.
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Symbol Terminal Function Specification
A+ 'Er;ri?i?\z At input A+ signal input
- Max. input frequency: 300kHz
A Encoder ~ A- input| ,_ signal input Only channel A is connected for
terminal single-channel encoder.
Encoder B+ input . i Non differential input type must
B+ terminal B+ signal input be connected from A+ or B+,
. while A- and B- are left floating.
Encoder B-  input . .
B- . B- signal input
terminal
Ground of P12 and P5 power
supplies and signals }
COM Power ground Isolated from GND of main
control board
P12 12V power terminal 12V power offered to user Max. output current:  80mA
P5 5V power terminal 5V power offered to user Max. output current:  200mA
Power jumpers of the encoder interface board:
Power 12V 5\
supply
+12 +5 +12 +5
Jumper o o
position o o
S4 S5 S4 S5
Jumpers for encoder output type:
Complementary | Differential
Type NPN type \oltage type push-pull type output type PNP type
Power Power ["”""I-'r Power
© supply supply Supply A/B supply
Output Output Output Cutput Output
structure
Grounding 'Cirounding Grounding A/B O rgunding
PNP V/L NPN PNP V/L NPN PNP V/L NPN
Jumper o o o o o o
POSition 0| o E u] E u] E o | o
S3 S2 $1 S3 S2 $1 S3 S2 $1
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Attention

. The coaxial degree of the mechanical shaft and encoder should

meet the requirement, or torque fluctuation and mechanical
vibration would occur.

. It is recommended to use shielded twisted pair to connect the

encoder and the encoder interface board. The shielded layer of
the twisted pair (near the inverter) must be connected to COM on
the encoder interface board.

. The encoder signal lines must be separated from the power lines,

otherwise the electromagnetic interference would affect the
output signals of the encoder.

. Grounding the encoder case can reduce interference.

9.7 Keypad options

SB-PU70E has the function of parameter copying, which is quite useful to set the same parameters on

multiple inverters.

SB-PUO3 is a keypad with a potentiometer, which facilitates the adjustment of the setting.

SB-PUOS is provided with encoder keypad, which is applicable to the situation that machine tool requires

high precision potentiometer.

SB-PU04 LCD has Chinese/English display and parameter copying functions with software version above

V0.90:

SB-PU04 LCD keypad is applicable to Slanvert Hope800 series inverter, with functions including,
parameter setting, check, operation control, fault display, alarm information, help information and parameter
copying. The keypad is shown below:

Left and right
navigation buttons

operating frequency

50. 00
swing 2y Menu

Running light
Run shift
Fault alarm light Increase/decrease
Stop/reset Help
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Basic hierarchical structure of LCD keypad is as follows:

Right button

Left button

Table of menu structure function:

Left button

Right button

Right button

Left button

Main menu Submenu Functions
Parameter
setting Functional group No. Set Inverter parameter

PID regulator

Set PID parameter setting

1/0 interface
setting

Digital input

Digital output

Analog input

Analog output

Enter relevant parameters

1/0 interface

State of terminal X

State of terminal Y

Display relevant state

selection

state Relay terminal
Analog input terminal
Uploaded to the panel
Downloaded the
Parameters nverter Execute relevant operations
backup Parameters different P
from panel
Clear backup data
Modified Display the parameters that is different
parameters - from default
User parameter list Modify relevant functions
User parameters | Change user
parameters Define user parameter function No.
LCD contrast
adjustment Modify display contrast
Time setting Time setting
Monitoring menu font | Modify dispaly mode of main screen
Switching time of Modify switching time of monitoring
monitoring items items on main screen
LCD setting AV button reference | Define the functions of /\\/ button on

main screen

LCD software version
VXXX

Current software version

LCD monitoring
content selection

Modify the monitoring contents of 6
monitoring items on main screen

Language selection

Language selection (Chinese/English)
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Keyboard lock: (FC-01 is required to be modified) press help button and then press right button to return
to monitoring screen after it is succeeded.

Keyboard unlock: press help button and shift button at the same time (more than 3s).
9.8 keypad mounting box

It is used to install the keypad on the cabinet. Refer to section 3.2.2 for the mounting size.
9.9 Analog input expansion board

Call us if you need it.
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