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Preface

Preface

Thank you for selecting Senlan SB200 frequency inverter series. SB200 series integrate the
optimized high-performance space vector control VVVF algorithm which supports
numerous advanced functions, e.g. auto torque boost, slip compensation, oscillation
suppression, tracking startup, stall prevention, precise deadband compensation, auto voltage
stabilization, process identification and auto carrier frequency adjustment. With inbuilt
constant pressure water supply and clock modules, the series are suitable for most industrial
control applications.

This manual provides the user with a guide on installation & wiring, parameter setting, daily
maintenance, fault diagnosis and troubleshooting. The user is required to peruse the whole
content of the manual carefully and be familiarized with the relevant know-how and notes

on inverter safety before any attempts of installation, setting, operation and maintenance.

The technical specifications applied to this product or the content of this manual may be
subject to any change without prior notifying.

This manual is required to be kept properly until the inverter is out of its service life.

Items to Be Checked on Opening the Packing Case
The user is required to carefully check and confirm the following items on opening the
packing case. If you have any problem, don’t hesitate to contact us or your supplier for a

solution.

What to Confirm How to Confirm

Is the inverter identical with the | Check if the nameplate inscriptions on the side of the
product you’ve ordered? S B2Q Etex qobyplywithfthe requirements in your order

If there is any damages on the | Check the| overall appearance of the product to see if
pr dulcﬁlai‘verrt“f:‘i(rl\ufncfy || there are any damages duigjprg fipgudtransportation
Iny el%@tﬁﬁloﬁépﬁ%%rip}ﬁﬁw Three Phase

SB200-15 T 4

‘ Slanvert Frequency
Inverter SB200 Series

400V Class
‘ Rated Capacity : 15kW } ﬁhree Phas%




Preface

Inverter Nameplate Inscriptions (Instance: SB200-15T4)

/ SENLAN INVERTER MADE IN CHINA \

Model: SB200-15T4 Applicable Standard: GB/T12668.2
Rated Input: 3phase 380v 50/60Hz Product No.: 1234567
Rated Output: 3phase 0~380v 0~650Hz +--------------------- -

Rated Current: 30A E Bar Code E
Rated Power: 15kw e e e 1

y 4
k- S LAN VE R T Hope Senlan Science & Technology Holding Corp., Itd /

Definition of Safety ID Markings

Any safety-specific content of this manual may use the following markings for identification.

The user is required to follow the instructions of the content identified with safety markings.
5 CAUTION: Any wrong operation or against the instructions may cause inverter
damage or personal injury/fatality.

1" CAUTION: Any noncompliant operation may cause abnormal system operation

which, in serious cases, may induce inverter damage or mechanical damage.




Notes on Safety

1. Notes on Safety

1.1. Notes on Safety

(1) Installation

B The inverter must not be installed at places with combustibles or in the vicinity
of combustibles; otherwise there may cause fire.

B The inverter must not be installed in an environment exposed to flammable gases;
otherwise There may cause explosion.

(2) Wiring

B Confirm that the HV indicator lamp is thoroughly extinguished and the
positive/negative busbar voltage is below 36V; otherwise there may be a risk of
electric shock.

B Confirm that no wiring operation is permitted unless the power supply is
thoroughly disconnected; otherwise there may be an electric shock hazard.

B Don’t try to connect the DC terminals (P+/N-) directly with a dynamic braking
resistor; otherwise there may be a fire hazard.

B The terminal voltage of the power supply must not exceed the rated voltage;
otherwise there may be inverter damage.

B The earth terminal of the inverter must be properly and reliably earthed in
compliance with the applicable national technical specifications; otherwise there
may be an electric shock hazard;

(3) Inspection Prior to Connection to Power Supply

B Prior to connection to the power supply, remember to check that proper wiring is
provided for the electrical peripherals, especially electrical circuits related to the
safety of air circuit breakers and fault alarm devices.

B Prior to connection to the power supply, remember to close the cover of the
inverter; otherwise there may be an electrical shock or explosion.

B The inverter provides control for high-speed operation of electric motors. If you
intend to apply the inverter to a frequency above the rated motor frequency, you
must confirm that the motor and the electrical parts can support high-speed
operation.

(4) Notes on Connection to Power Supply and Operation

B Prior to a trial operation, check that all parameters are correctly set.
B The front cover must not be opened when the power supply is available, for the
high voltage within may cause an electrical shock.




Notes on Safety

Do not try to operate an inverter with wet hands; otherwise there may be an
electrical shock.

Factory settings for inverter self-start must be configured as “ALLOWED”. If
terminal control is available and operation signals are effective, the inverter will
self-start upon connection to the power supply.

Do not try to start up or shut down the inverter by direct disconnection from the
power supply.

Reconfigure the relevant parameters after the execution parameters are
initialized.

After the restart function is selected (as in the event of a fault self-reset or a
restart after instantaneous power failure), do not approach the electric motor or
mechanical load while the inverter is ready for a startup.

(5) Notes on Transportation and Packaging

Do not pile more inverters than allowed by the packing cases.

Do not put weights on inverters.

Do not leave the cover open while the inverters are in transit.

Do not apply forces to the control panel or the cover while the inverters are
being handled; otherwise personal injuries or property damage may occur.

(6) Disposal on Expiration of Service Life

B Dispose of the inverter as industrial waste.
B Explosions may occur if the electrolytic capacitor within the inverter is being
burnt.
B Toxic gases may be emitted when the plastic parts of the inverter are burnt.
1.2. Caution:
(1) Ambient Conditions

B An SB200 inverter must be used in an environment conforming to the product

specification; otherwise there may be a fault or shortened product life.

(2) Motor and Electrical Load

B Comparison with Line Frequency Operation

The SB200 series are PWM voltage inverters with a certain level of harmonics in

output voltage. Compared with a line frequency power supply, the voltage loss,

temperature rise and noise generated by a working motor are slightly higher.

If the voltage of the power supply is relatively high or the wiring of the motor extends a

long distance, insulation strength of the cables and the motor must be taken into

consideration.
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B Constant-Torque Low-Speed Operation
When a conventional motor driven by an inverter is in prolonged low-speed
operation, the motor temperature will rise because the heat dissipation effect of the
motor becomes poorer. If a prolonged constant-torque low-speed operation is
required, a variable-frequency motor must be selected, or forced air cooling be
provided.

B Motor Overload Protection

When an adapted motor is used, the inverter can provide overload protection for the
motor. If the motor does not match the rated inverter capacity, adjust the parameters

for protection, or take any other protection measure to ensure safe motor operation.
B Operation at a Frequency above the Rated Motor Frequency

If the motor runs at a frequency above the rated frequency, the user must confirm that
the speed range of the motor bearing and mechanical parts supports the operation, in
addition to motor vibration and noise increase.

B Lubrication of Mechanical Devices

Mechanical devices requiring lubrication, such as the gearbox and gears, may be
damaged by deteriorating lubrication caused by prolonged low-speed operation.
Confirm that prior to lubrication.

B Regenerated Torque Load

On such occasions as load elevation, there are frequent cases of regenerative torque,
which may cause inverter shutdowns for overvoltage protection. Therefore, the user
must consider selecting specific braking units of a proper specification.

B Mechanical Resonance Points of Load-Carrying Devices

Load-carrying devices may have mechanical resonance points that respond to the
inverter in a specified output frequency range. The resonance effect may be dampened
by installing vibration-resistant rubber pads under the base plate of the motor or
avoided by configuring the avoidance frequency of the inverter.

B Motor Insulation Check Prior to Connection to the Inverter

The motor must be checked for insulation before a commissioning or operation after a
longtime shutdown to prevent an inverter damage caused by deteriorated winding
insulation. The insulation test must be aided with a 500V voltage-type megger. The
measured insulation resistance must be at least SMQ. Do not use motors with poor
insulation ratings. As the inverter provides power supply to the motor in a PWM
mode, a poor insulation rating motor is susceptible to insulation damage.
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(3) Inverter
B Capacitors or Pressure-Sensitive Elements to Improve Power Factor
As the output voltage of the inverter is PWM voltage, any installation of power
factor-improving capacitors or lightning protection pressure-sensitive resistors at the
output terminal may induce inverter trip or element damage. Uninstall any such
capacitor or resistor.
B Contactor, etc. Installed at the Output Terminal of the Inverter
If installation of contactors, etc. is required between the output terminal and the
motor, please ensure that make-break operations are conducted when the inverter has
no power output; otherwise the inverter may be damaged.
B Frequent Startup/Shutdown Operations
Control terminals are recommended for the startup/shutdown of the inverter. The user
is absolutely not permitted to directly shut down or start up the inverter via such
circuit-breakers as a contactor on the input terminal of the inverter.
B Application beyond the Rated Voltage
It is inadvisable to apply the SB200 inverter series to ranges beyond the permitted
input voltage. If the user needs to apply the inverter to ranges beyond the rated voltage,
please use a step-up or step-down transformer for transformation.
B Switching from 3-Phase Input to Single Phase Input
The change from 3-phase input to single phase input will augment the voltage/current
ripples of the busbar. Ripples affect the service life of capacitors in the main circuit
and deteriorate the performance of the inverter as well.
It is not recommended to switch to single-phase input. If a single-phase power supply is
necessitated, the user must cancel phase-failure protection and reduce the ratings to a max of
60%. If a 30kW inverter or above requires to be changed to single phase input, ensure that
the single-phase input terminal is connected to Terminals R and S, otherwise the inverter
will fail to work.
B Lightning Surge Protection
The inverter has an inbuilt lightning overvoltage protector capable of self-protection
against induced lightning shocks.
B [eakage Protector
Quick startups or shutdowns during inverter operation necessarily induce
high-frequency leakage currents, which may sometimes cause misoperations of the
leakage protection circuit. In the event of the aforesaid problems, reduce the carrier
frequency and the length of the lead-in wire appropriately; besides, the leakage
protector must be correctly installed.
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Keep the following points in mind when installing a leakage protector:

1) It is more proper to install the protector at the input terminal of the inverter and
behind the air circuit-breaker (not a fuse circuit-breaker).

2) The selected leakage protector must be insensitive to higher harmonics (sensitivity:
Above 30mA) or specially suited for inverter applications. If a common leakage
protector is selected, it must have sensitivity above 200mA and an action time above
0.1s.

B [nverter Derating
1) When the ambient temperature exceeds 40°C, the inverter must be derated by 5% for
every increment of one degree Celsius. Also, forced external heat dissipation must be

provided.

2) At 1,000m above sea level, the thinner air will deteriorate the heat dissipation effect
of the inverter. Therefore, the inverter must be derated by 1% for every increment
of 100m.

3) When the set carrier frequency exceeds the factory settings, the inverter must

be derated by 5% for every increment of 1kHz.




Product Specification

2. Product Specification

2.1. Universal Technical Specification of SB200 Inverter Series

Item

Description

Rated Voltage/Frequency

3-phase, 380V; 50/60Hz

Input Range Voltage: 320-420V; voltage unbalance:<3 % ;
frequency: 47-63Hz
Output Voltage 3-phase; Ov-input voltage; error: below 5%
Output Frequency 0.00-650.00Hz
Overload Capacity 110% of rated current; 1 minute
Frequency Resolution Digital setting: 0.01Hz; analog setting: 0.1% of
max frequency
Analog setting: +0.2 % of max frequency
Output Frequency Accuracy
(25£10°C); digital setting: 0.01Hz (-10—+40°C)
Command Execution Settings may be gonﬁgured via .the. control
Channel panel, control terminal or communication port.
Switching is enabled via the terminal
Frequency Setting | Control panel, communication port, UP/DOWN
Channel adjustment, All, AI2, AI3 or PFI
. . Flexible auxiliary frequency micro-adjustment
Auxiliary Frequency Setting and frequency setting synthesis
Torque Elevation Auto/manual torque elevation
Customizable V/F curves, linear V/F curves and
V/F Curve . e
5 torque reduction characteristic curves
Output | Jooein Jogging frequency range: 0.10-50.00Hz; jogging
geing acceleration/deceleration time: 0.1-60.0s
Auto Energy Saving Load-based auto V/F optimization, capable of
auto energy saving
When the grid voltage fluctuates within a
AVR specified range, the inverter can automatically

maintain a constant output voltage

Auto Carrier Regulation

Auto carrier regulation based on load

characteristics and ambient temperature

Random PWM

Tone adjustment for an operating motor

Instantaneous Power Failure
Solution

Uninterrupted operation via busbar voltage
regulation in the event of an instantaneous
power failure

DC Braki Braking time: 0.0-60.0s; braking current:
C Braking 0.0-100.0% ofrated current
PFI Max input frequency: S0kHz

Connector open circuit-type pulse square wave
PFO .

signal output; programmable
Analog Input 3-channel analog signal input; options for

8




Product Specification

Item Description

voltage/current modes; capable of
positive/negative input
2-channel analog signal output; options for

Analog Output 0/4-20mA or O/Z—gIOV;g programlinable b

Digital Input 8-channel multifunctional digital input

Digital Output 2-channel multifunctiqnal cqllector open-circuit
output; 5-channel multifunctional relay output
Inbuilt RS48S  communication interface

Communication supporting Modbus  protocol and USS

commands

Process Identification

Two PID parameter systems and multiple
correction modes

Water Supply Mode

Feature

Multiple water supply modes: fire water control,
water injection control, clean water pool
inspection, wastewater pool inspection, drainage
pump control, sleeping, pump change at regular
intervals and pump overhaul

Custom Menu

30 user parameters can be customized

Change  of  Parameter
Display

Parameter display different from the factroy
settings is supported

KWH Meter

Convenient for adjustment of the optimized
energy saving schemes

Protection

Protection is available for overcurrent,
overvoltage, undervoltage, input/output phase
lack, output short-circuit, overheat, motor
overload, external fault, analog input
disconnection, stall prevention, etc.

Fittings

Braking units, extension cords for control panel,
remote control box, digital I/O extension boards,
relay extension boards, control panel capable of
parameter copying (SB-PU70E) and LCD-
display control panel (SB-PU200)

Application

Indoors; an elevation below 1,000m; away from
exposure to direct sunlight, dust, corrosive
gases, combustible gases, oil mist, water vapor,
drippings and saline mist

Environment [~ Ambient Temperat-

-10 - +40°C/<90%RH; no condensate or dew

ure/Humidity
Storage Temperature -20 - +60°C
Vibration Below 5.9m/s” (0.6g)
IP Rating 1P20
Structure Cooling Mode Force air cooling with fan control
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2.2. Specification of the Inverter Series

Refer to the following table for the ratings of the SB200 inverter series:

Common Application

(110%ly every 10 minutes on

Heavy Load Application
(150%I,,q every 10 minutes

Rateq every minute) on every minute)
Lo C?(;;e/l[c;ty Rated Adapted Rated Adapted
( ) Output Motor Output Motor
Current (A) (kW) Current (A) (kW)
SB200-1.5T4 2.4 3.7 1.5 3 1.1
SB200-2.2T4 3.6 5.5 2.2 3.7 1.5
SB200-4T4 6.4 9.7 4 5.5 2.2
SB200-5.5T4 8.5 13 5.5 9.7 4
SB200-7.5T4 12 18 7.5 13 5.5
SB200-11T4 16 24 11 18 7.5
SB200-15T4 20 30 15 24 11
SB200-18.5T4 25 38 18.5 30 15
SB200-22T4 30 45 22 38 18.5
SB200-30T4 40 60 30 45 22
SB200-37T4 49 75 37 60 30
SB200-45T4 60 91 45 75 37
SB200-55T4 74 112 55 91 45
SB200-75T4 99 150 75 112 55
SB200-90T4 116 176 90 150 75
SB200-110T4 138 210 110 176 90
SB200-132T4 167 253 132 210 110
SB200-160T4 200 304 160 253 132
SB200-200T4 248 377 200 304 160
SB200-220T4 273 415 220 377 200
SB200-250T4 310 475 250 415 220
SB200-280T4 342 520 280 475 250
SB200-315T4 389 590 315 520 280
SB200-375T4 460 705 375 590 315
SB200-400T4 490 760 400 705 375

10
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An Outline Drawing of the Inverter Series (SB200-1.5T4—5.5T4) (Installable with a
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An Outline Drawing of the Inverter Series (SB200-7.5T4—22T4)
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An Outline Drawing of the Inverter Series (SB200-30T4 and above)
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Refer to the following table for the overall dimension and weight of the SB200 inverter
series:

Model No w L L1 H A B D |Weight
i (mm) | (mm) | (mm) (mm) (mm)  (mm) (mm) (kg)

SB200-1.5T4

100 180 105 157 87.5 170 D45 |2
SB200-2.2T4
SB200-4T4

135 240 140 170 125 230 ®4.5 |3
SB200-5.5T4
SB200-7.5T4

150 300 - 195 138 288 ®5.5 |7
SB200-11T4
SB200-15T4
SB200-18.5T4 200 380 - 225 185 367 o7 |10
SB200-22T4
SB200-30T4

275 470 440 256 200 455 D8
SB200-37T4
SB200-45T4

280 570 520 290 200 550 P10
SB200-55T4
SB200-75T4

310 680 630 330 220 660 10
SB200-90T4

SB200-110T4

350 800 750 330 220 780 P12
SB200-132T4

SB200-160T4

410 940 884 318 300 920 P12
SB200-200T4

SB200-220T4

SB200-250T4 500 1060 1000 355 320 1038 | @12

SB200-280T4

SB200-315T4 650 1180 1110 | 360 540 1152 | @13

SB200-375T4

650 1250 1180 | 360 540 1222 | ©13
SB200-400T4

13




Installation and Wiring

3. Installation and Wiring

3.1. Inverter Installation

1. The installation of the inverter may only be carried out by trained
professionals.

2. Do not try to install a inverter if it is damaged or incomplete with
any part; otherwise there may be hazards of fire or personal
injuries.

CAUTION 3. Install the inverter where there is sufficient support for the inverter
weight; otherwise there may be hazards of personal injuries or
property damage in the event of a fall.

4. Do not apply forces to the control panel or the cover when handling
the inverter; otherwise there may be hazards of personal injuries

or property damage.

The inverter must be installed in a room with sound ventilation. Keep the following points in
mind when choosing a place of installation:

(1) The ambient temperature must be controlled between -10°C and 40°C. As theinverter life
is affected by the ambient temperature to a great extent, the user must ensure that the
ambient temperature is within the tolerable range. When the temperature exceeds 40°C,

the inverter must be derated by 5% for every increment of 1 degree Celsius. Besides,
forced external heat dissipation must be provided.

(2) At 1,000m above sea level, the thinner air will deteriorate the heat dissipation effect of
the inverter. Therefore, it is necessary to derate the inverter by 1% for every increment of
100m.

(3) The humidity must be lower than 90%RH and there must not be condensates or dews.
(4) The inverter must be installed at a place where the vibration is less than 5.9m/s%(0.6g).
(5) The inverter must be installed at a place away from exposure to direct sunlight.

(6) The inverter must not be installed at a very dusty place or a place fraught with metal
dust.

(7) The user must not install the inverter at a place exposed to corrosive or combustible
gases.

14
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(8) The inverter must be installed in a vertical way. Do not install it in an upside-down,
slanted or horizontal way. Use proper screws to fix it onto a firm structure. Please refer to
the following drawings for the requirements on the spacing and distance (if two inverters
are installed in a vertically aligned way, a baffle plate must be installed in between to
keep them apart).
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3.2. Uninstallation/Installation of Inverter Components

3.2.1. Uninstallation/Installation of Cover and Control Panel

3.2.2. Uninstallation/Installation of Control Panel

Uninstallation: Stick a finger into the hemispheric depression above the control panel,
press the elastic flap on top of the panel and pull the panel out. Refer to the following

drawing.

15
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Installation: Fit the fixing bayonet at the bottom of the panel into the dog at the
bottom of the installation slot of the panel, press the upper side forward with a finger
and release the finger after the panel is in place. Refer to the following drawings:

Press the spring piece and pull out Installation of keypad

Stopper

3.2.3. Installation of Control Panel on Cabinet Panel

The user may remove the control panel from the SB200 inverter series and install it on
the cabinet panel. The control panel and the inverter may be connected by an extension
cord. The user may choose from the following two installation methods:

€ Method 1: Direct Installation:
@ Drill holes and openings on the cabinet panel as per the following drawing:
®@ Remove the control panel and then the two screws on the diagonal line of the panel.
Then fix the panel onto the cabinet panel with the complimentary M3x14 screws.

® Insert the socket at one end of the extension cord into the control panel and fix it
with the complimentary fasteners. The other end of the cord should be plugged firmly
into the corresponding socket on the circuit board of the inverter. Take care to cover

the inverter.

Hole drilling for installing the

control panel onto the cabinet
Rectangular hole The complimentary T/SL-23

for the cord fastener is used to prevent the
plug of the extension cord from
coming off the control panel

The thickness of
the cabinet panel
is less than 3mm

Screw Hole

Two M33; M w

screws are needed [ 1
E=—J=]
o=yl
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€ Method 2: Installation into the Mounting box:
(® Make an opening in the cabinet panel as per the following drawing.
® Install the mounting box (optional) of the control panel onto the cabinet panel.
® Install the control panel into the box.

@ Plug the socket at one end of the extension cord into the control panel; plug the
other end firmly into the corresponding socket on the circuit board of the inverter.
Cover the inverter.

Mounting box of Opening dimensions
the control panel Cabinet thickness: 1-1.5mm

A F
1

=

110

U - 67
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Installation and Wiring

3.3 Wiring of Inverter

! CAUTION

1. Wiring operations for the inverter must be conducted by trained professionals.

2. The cover of the inverter must not be opened until five minutes after the power
supply for the inverter is reliably disconnected and all indicator lamps on the control
panel are extinguished

3. Internal wiring operations must not commence until the high voltage indicator lamp
inside the inverter is extinguished, or the voltage between the main loop terminals (P +
and N - ) measured with a voltmeter is below 36V.

4. The enclosure of the inverter must be securely earthed; otherwise there may be an
electric shock or fire.

5. Terminals P+ and N- must not be connected with a jumper; otherwise there may be
hazards of fire or property damage.

6. The power cord must not be connected to Terminal U, V or W.

7. The inverter must be put through a withstand voltage test prior to ex-factory
delivery. It is required that no more withstand voltage tests has to be conducted;
otherwise, there may be a damage to the inverter;

8. Prior to connection to the power supply, verify that the rated input voltage of the
inverter conforms to the voltage rating of the AC power supply; otherwise there may
be a personal injury or equipment damage.

9. The main loop terminal must be securely connected to the cold-pressed terminal of
the conductor.

10. Output Terminals U, V and W must be wired in strict compliance with the phase
sequence.

11. It is forbidden to connect capacitors or pressure-sensitive resistors to the output
terminal of the inverter with an attempt to absorb surges.
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Installation and Wiring

3.3.1. Wiring and Configuration of Main Loop Terminal
Refer to the following drawing for the connection between the inverter and the peripherals:

Power
SUPPlY 1 | Air Circuit-Break
2 . Ir Circuit-Breaker
—\— Air cwcwt-breajeri Cuts off power supply quickly in the event of an
overcurrent of any i
Electromagnetic Electromagnetic Contactor
\’ N\ ‘\\ contactor Control the on/off of the power supply for the inverter
Input AC Reactor
Improves input power factor of the inverter,
‘ ‘ ‘ Input AC minimizes input current harmonics, alleviates current
; reactor i by of voltage between
phases of the power supply and control surges

Input EMI Filter

" —

] InPUt EMI filter Controls the electromagnetic interference

= conducted by the inverter to the main power cord
External

DC braking unit

I External Braking Unit + Braking
Resistor (30kW and above)
Braking Resistor (22kW and below)

|

|

|

| Increases braking torque and adapts to large-inertia
| loads and frequent braking or quick deceleration
a

Braking resistor | DC Reactor

Improves the input power factor of the inverter,
reduces input current crest value and minimizes
Output heat dissipation of the inverter

Output EMI Filter

Controls surge voltage and higher harmonics
interference generated by the inverter and reduces
the common mode interference at the output

Output terminal and motor bearing current
e ‘ ‘ ‘ AC reacto———— Qutput AC Reactor
= Reduces output harmonics and the radio wave

interference generated by the inverter and
minimizes the common mode interference at the
output terminal and motor bearing current

3-phase
AC motor
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Installation and Wiring

Refer to the following table for selecting the capacitance of the air circuit-breaker and the
cross section of the copper-core insulated conductor:

Ci?cllll'i ‘- Main Circuit Air Cl\i/{'?uni ¢
Model No. Wiring Model No. Circuit-Br . .

Breaker (mmz) caker (A) erng

(A) (mm’)
SB200-1.5T4 16 2.5 SB200-75T4—90T4 315 60
SB200-2.2T4—4T4 20 4 SB200-110T4—132T4 400 90
SB200-5.5T4—7.5T4 40 6 SB200-160T4 500 120
SB200-11 T4—15 T4 63 8 SB200-200T4 630 180
SB200-18.5T4—22T4 100 10 SB200-220T4 630 210
SB200-30T4 125 16 SB200-250T4—280T4 850 240
SB200-37T4 160 25 SB200-315T4 1000 300
SB200-45T4—55T4 200 35 SB200-375T4—400T4 1500 400

Refer to the following drawing for fundamental wiring required for operation

R
3-phase input | |
380V 50/60Hz i g

indui jeybip jeuonounyyniy

Potentiometer

Transducer

W

Applied to and a
only; The installation of a DC
reactor requires the removal
of the jumper between P1

and P+

Braking
resistor

DC reactor'-{- - - - - -

B

RS-485 (H485+
interface %485-

inverter series

Applied to 22KW and U
below only
High-voltage
®7# indication

SB200

Multifunctional
relay output

Multifunctional collector
open-circuit output

Pulse frequency output

Multifunctional analog output
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Note: Copper-core conductors of Imm? are recommended for connecting wires of the
control terminal.

Main Circuit terminal function notes:

Terminal . e
Code Terminal Name Description
R/S/T | Power supply terminal Connected to the 3-phase 380V power supply
U/V/W | Inverter output terminal Connected to the 3-phase motor
PLP + DC reactor terminal Connected to thf'l ex.ternal DC r'ea.ctor (A jumper is
used for connection if a reactor is inapplicable)
P+/N - DC output terminal Used for connection to a braking unit
DB Braking output terminal | A braking resistor connects P+ to DB
PE Earth terminal The earth terminal on the inverter enclosure must be
earthed

The control cable, power cable and motor cable must be kept apart in order to prevent

intercoupling interference. The three types of cable must be spaced at a sufficiently wide

distance, especially when they are installed parallel to each other and run for a relatively

long distance. Whenever the signal cable has to cross over the power cable, they must be

vertical to each other. Refer to the following drawings:

Motor cable

>30cm
Power cable

>50cm

>20cm

Signal/control cable

Power/motor cable
Ll

ajqed josyuodjjeubis

The bigger the length and the cross section of the motor cable, the bigger the capacitance to

carth and the interference caused by intercoupling. Therefore, cables of a specified cross

section and of an appropriately minimized length are recommended.

The following drawings specify earthing modes recommended for the wiring:

Other
equipment

Inverter

Separately earthed
(Preferred)

Other
equipment

Inverter

Jointly earthed
(Acceptable)
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The following earthing modes are not allowed:

Inverter

3.3.2. Terminal, Jumper and Wiring of Control Panel

Other Other

equipment equipment ‘ Inverter

Refer to the following table for the functions of jumpers on the control panel:

Factory

Code | Name | Function and Configuration .
Setting

CJl | All Input Type Options: V: Voltage mode; mA: Current mode | V

Cl2 | A2 Input Type Options: V: Voltage mode; mA: Current mode | mA

Cl3 | AI3 Input Type Options: V: Voltage mode; mA: Current mode | V

Input Type Options: V: 0-10V (voltage signal); mA:
0/4-20mA (current signal)

Cl4 | AO1

Input Type Options: V: 0-10V (voltage signal); mA:
0/4-20mA (current signal)

CJ5 | AO2

Refer to the following tables for the layout of terminals on the control panel:

CICIECIECICIECICICICICIS

POPPODDPODDDD

@ @ @ @ @ @ @ @ @ @ @ ITA [ITC [ITB [2TA [2TC [ 2TB[3TA[3TB [4TA [4TB [STA [ STB

485+] 485- [GND] AO2] AO1] 24V [REV [FWD[GND[v2/PFq Y1
+10V[ AI3 [ AI2 [ All [GNDX6/PF X5 | X4 [ X3 | X2 [ X1

Terminals of 22kW series and below

CISISICICICICICICICICENICICLS DD

DODPODDDDDD| | DB D CICAS)

485+ 485- |GND] AO2 | AO1 | 24V | REV [FWD]|GND[Y2PFq_Y1 2TA [ 2TC | 2TB 3TB | 4TB | 5TB

+10V] AI3 | A2 | Al [GND|X6/PF] X5 | X4 | X3 | X2 | X1 ITA [ ITC [ ITB 3TA | 4TA [ 5TA

Terminals of 30kW series and above
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Refer to the following table for the functions of terminals on the control panel:

Terminal | Terminal Name |Function and Description Technical Specification
Code
Positive _terminal
485+ of 485 differential c bl 32
signal RS485 communication R(S)Té%a?atien to T
Negative terminal | interface Input impedance: > 10kQ
485— of 485 differential P P ’
signal
Analog and digital input/output, PFI, PFO, communication
GND Ground (Earth) and +10V/24V earth terminals
" 10 | ded +(%0\//§ Max output current:
Reference power |+10V power supply provided | 50m
+10v supply: HOB for the user éloc}ltage accuracy: Above
0
Pulse frequency - 0—50 kHz
Y2/PFO | Output (when the g:fglrneigr tlﬁ%_fgsct%?tlgﬁtpﬁf Collector open-circuit
terminal is use for function options output
PFO) P Specification: 24V/50mA
Pulse frequency ?—50. kHZél L5K0
nput . nput impedance: 1.
X6/PFI | (when the | Refer to_ the description of | fo fevel: > 6v
terminal is Low level: <3V
applied to PFI) Max input voltage: 30V
AO1 Multifunctional | Function options: Refer to the
Analog Output 1 |description of Parameters | Current mode: 0—20mA,;
F6-27 and F6-31 load: <500Q
Multifunctional - 0—10V:
AO2 Select the voltage/current | Voltage mode: 0—10V;
Analog Output 2 ou(tiput modes via Jumpers CJ4 | output: 10mA
and CJ5
24V power supply | 24V power supply provided .
24V terml%al for the user Max output current: 30mA
All Analog Input 1 Function option: Refer to the InIput voltage range: -10—
description of Parameters | +10V
A2 Analog Input 2 -00— 1112put current range: -20—
Sel hi Itage/ Tt d )\
elect the voltage/current | Input impedance: Voltage
AI3 Analog Input3 input modes via Jumpers CJ1, | input: 110kQ
CJ2 and CJ3 Current input: 250Q
X1 Digital Input
Terminal X1 Input impedance: >3kQ
X2 Digital Input Input voltage range: <30V
Terminal X2 ]S)arélpling period: 1 1185
Digital Input | Refer to Menu F4 for function | fyoa0 s neing time: 10ms
X3 : . : High level: > 10V
Te'rI'nlnal X3 options and settings Low level: <4V
X4 Digital Input E%uivalent to high level
Terminal X4 when dlscorllnected from the
Digital Input power supply
X5 Terminal X5
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Terminal | Terminal Name |Function and Description Technical Specification
Code
Digital Input
Terminal 6
X6/PFI (when the
terminal is used
for X6)
Digital Input
REV Terminal REV
Digital Input
FWD Terminal FWD
Y1 g}%lltiilal YlOutput Collector open-circuit
— ) output:
gi‘%ﬁti'glal Out[ﬁ){ut Refer to N([ienu F5 for function Snecification: 24Vde/50mA
options and settings pecification: ¢/50m
Y2/PFO | (when the Output action frequency: <
terminal  applies 500Hz
to Y2)
ITA Output ¢ inal
utput  terminal
ITB of Relay 1
ITC
2TA .
>TB Output Terminal
of Relay 2 TA-TB: Constantly open
Refer o M 5 for o] 15-1C Consaniy s
3TA Output Terminal | options and settings 250V AC/3A ’
3TB of Relay 3 24V DC/5A
4TA Output  Terminal
4TB of Relay 4
5TA Output  Terminal
STB of Relay 5

(1) Wiring of Analog Input Terminal

@

In a remote operation supported by analog signals, the control cable between the
operation device and the inverter must be less than 30m. As analog signals are very
vulnerable to interference, the analog control cables must be separately installed away
from the strong current loop, relay loop and contactor loop. The wiring must have a
sufficiently short distance and the connecting wires must be STP (shielded twisted pair)
with one end connected to the GND terminal of the inverter.

Wiring of Multifunctional Digital Output Terminal (Y) and Relay Output Terminals
(TA, TB and TC)

If the inverter is used to drive inductive loads (e.g. electromagnetic relays, contactors
and electromagnetic brakes), a surge voltage absorption circuit, pressure-sensitive
resistor or freewheeling diode (used for a DC electromagnetic loop; pay attention to
polarity in the course of installation) must be installed. The elements of the absorption
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circuit must be installed close by (at the two ends of the coil of the relay or the
contactor). Refer to the following drawings:

l
Inverter

|
|
|
L - -4

Wiring of Terminal Y L

_ o Pressure- _
Diode [ ~ Diode [ - sensitive [ - RC Absorber
Inverter Inverter " Inverter
| | | | resistor | |
+
| | |
Vde | W Vde | ac | ac
| |

L___2 L___2 }
Wiring of Relay Terminal

3.4. Electromagnetic Interference Control Methods

The mechanism of the inverter necessarily involves the emission of interferences which
may cause electromagnetic compatibility problems to the equipment or the system
(EMC). As an electronic device, the inverter is also exposed to external electromagnetic
interference sources. The following paragraphs list some of the installation/design
methods complying with the EMC codes. The user may refer to the information when

installing or providing wiring for a inverter.

(1) Refer to the following table for electromagnetic interference control methods:

Communication
Interference Solution to Interference Reduction
Sources

In cases where the peripherals form a closed loop via the wiring of the

Leakage inverter, the leakage current from the earth wire of the inverter will

Current/Earthed . . . . .

Loop cause a.mlsoperatlon.of the equipment. If the equipment is not earthed,
there will be fewer misoperations.

In cases where the peripherals and the inverter share the same
power supply, the interference generated by the inverter will be
transmitted along the power cable in a reversed direction and cause
misoperations of other equipment in the same system. The following

Power Cable | steps may be taken:
Transmission (1)Install an EMI filter or a ferrite chip common-mode filter (magnetic
core) at the input end of the inverter.
(2) Use an isolation transformer or a power supply filter to isolate the
noise of other equipment.
Motor Radiation In cases where measurement instruments, radio devices,
transducers and other equipment or signal lines emitting feeble signals
P ower Cord | are housed in the same cabinet as the inverter and the different wirings
Radiation are closely arranged, there are more chances of misoperations as a result
Inverter of interference. The following solutions are recommended:
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Radiation

(1) Devices and signal lines susceptible to interference must be installed
at an appropriate max distance from the inverter. The signal lines
must be shielded and the shielding layer must be earthed and the
signal lines must be housed in metal tubes. An appropriate max
distance must be kept between the signal lines and the inverter or
its lead-in/lead-out wires. In cases where a signal line has to cross
over a power cable, they must be vertical to each other.

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

(3) The motor cable must be housed in an enclosure of relatively great
thickness, e.g. tubes of relatively great thickness (above 2mm), or
buried in a cement tub. The power cable must be earthed shielded cable
housed in a metal tube (The motor cables must adopt 4-core cables. One
cable is earthed on the inverter side and the other is connected to the
motor enclosure).

Electrostatic
Induction

Electromagnetic
Induction

(1) Signal lines must not run parallel to or be bound along with power
cables.

(2) Equipment or signal lines susceptible to interference must be at a
max appropriate distance from the inverter and its lead-in/out wires.

(3) Signal lines and power cables must be shielded lines housed in metal
tubes. Metal tubes must be spaced at a min. of 20cm.

(2) Leakage Current and Solution

The existence of earth capacitance/wire-to-wire capacitance of cables on the

input/output side of the inverter and earth capacitance of the motor may induce leakage

current. Leakage current includes earth leakage current and wire-to-wire leakage current, the

intensity of which depends on the numerical value of distributed capacitance and carrier

frequency.

Refer to the following drawing for the path of leakage current:

Wire-to-wire distributed capacitance

Inverter

Earth distributed  Earth disﬁ;uted
capacitance of the capacitance of
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Earth Leakage Current

Leakage currents may leak into not only the inverter system, but also into other devices
via the earth wire. These leakage currents may cause misoperations of the residual current
circuit-breaker, relay or other devices. The higher the carrier frequency of the inverter is, the
larger the leakage current is; the longer the motor cable is, the larger the leakage current is.

Control methods include:

®  Reduction of carrier frequency (although this method may increase motor noise);

®  Reduction of the motor cable length as much as possible;

®  Adoption of residual current circuit-breakers specifically designed for the inverter
system and other systems to minimize higher harmonics and surge leakage current.

Wire-to-Wire Leakage Current

Leakage currents which leak into the wire-to-wire distributed capacitance on the output side
of the inverter generate higher harmonics which may cause misoperations of external
thermal relays, especially a small-capacity inverter. If the wire is very long (50m or above),
there will be a substantial increase of leakage currents which may cause misoperations of
external thermal relays. It is recommended that a temperature transducer be used to monitor
motor temperature directly, or the inverter function of motor overload protection be adopted
to substitute an external thermal relay.

Control methods include:

Reduction of carrier frequency and installation of a reactor are on the output side.
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4. Inverter Operation and Trial Operation

4.1. Inverter Operation and Display

4.1.1. Functions of Control Panel

The control panel is the inverter component that receives a command or displays parameters.
Parameters may be set up or checked via LED control panels, such as SB-PU70 (Standard),
SB-PUO03 and SB-PU70E or LCD control panels (e.g. SB-PU200). Also, a control panel
enables operation control, fault display and alarm emission. SB-PU70E also enables
parameter copying and SB-PU200 enables real-time clock and parameter copying. Refer to
the following drawings

s Wire-to-wire distributed capacitance
X— L 2

<

|
% Inverter | ¥ ,

4
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I
e

Earth distributed  Earth distﬁ)uted
capacitance of the capacitance of
output cable the motor

Refer to the following table for the functions of the keys on the SB-PU70 control
panel:

Name Function

Entry into the inferior menu; parameter storage; alarm info

Icon
MENU/ESC Back to the superior menu; entry into/exit from monitoring
status
{ZRN

PRGM/CONF .
cancellation

Numerical increase; press the key to attain a speed at an

Numerical decrease; press the key to attain a speed at a

DECR decreased rate

ENTE!
@ INCR increased rate
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Selection of digits to be revised; monitoring parameter
SHIFT oo o
switching in a monitoring status
DIR Running direction switching; the direction key to set the
hundreds-digit as 0 is null
EXE Execution of a command
@ STOP/RESET | Shutdown and fault reset

Refer to the following units

of measurement for the combinations of different indicator

lamps:

Display Unit Description

Om—kW == r/mi Q= ri's =O . No unit or non-displayable unit (such

A e % Unavailable as [1, N, rad/s)

z—kw—g—rlmn-HOz—rds—% A Ampere

?—kw—s—r/rhn-'_?z—MS—% \V4 Volt

g_kw_(\?'”m"':z_ms_% Hz Hertz

g_kw_(\?"/m"',_?z_ms_‘% % Percent

@—KW—@=r/mimO—mis—0 KW Kilowatt (Lamps A and V are

A v Hz % simultaneously illuminated)

?—kw —s' r/m "'H.Z— s —3/7 c/min Rotation/minute (Lamps V and Hz are
simultaneously illuminated)

g—kw —s' r/m "'H.Z— s —5/7 /s Meter/second (Lamps Hz and % are
simultaneously illuminated)

:—kw—s' r/m "'H.Z— s —5/7 Lenath Meter or millimeter (Lamps A, V and Hz

£ are simultaneously illuminated)
g—kw —s' r/ ni "'H.Z— m's —g Hour, minute, second and millisecond
Time (Lamps V, Hz and % are simultaneously

illuminated)
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Refer to the following table for the indication of the three statuses indicator lamps (RUN,
REV and EXT) on the control panel:

O Display Status Indicated Present Status of Inverter
Lamp
Distinguished Standby
RUN [luminated Stable operation
Flashing In acceleration or deceleration
Distinguished B.oth Fhe direction settings and the present rotation
direction are clockwise
REV Iluminated B.oth Fhe dlrecthn settings and the present rotation
direction are anticlockwise
Flashing The setup direction and the present running
direction are not the same
Distinguished Control status of the control panel
EXT Iluminated Control status of the terminal
Flashing Control status of communication
The panel potentiometer is selected via the main
Potentiometer  |Illuminated settings, auxiliary settings or PID settings. The
settings are only effective for SB-PUO3.
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4.1.2. Display Status and Operation of Control Panel

The control panel of the SB200 inverter series has the following display statuses:
monitoring status (including standby monitoring and operation monitoring), parameter
editing status, and fault status, alarm status, etc. Refer to the following drawings for how to

switch between different statuses:

Monitoring status ‘\) 2nd level menu ('\ anﬂevel menu
MEND
To next level menu To next level menu To next level menu

Fﬂ"'Fu uuH 5””%

uuy

oW —Q-rimin- @—mis—0

O—uw O- rlmln-ﬁi—m/p—o — W — o rlmln-o—mln—o

Back to monitoring status To previous level menu To prekus leVel menu
parameter value
Display monitoring Select digit

parameter in a cyclic way Change menu Number M“'fy """"‘e'" No. lo be modified

Select digit

Save parameter
to be modified

Standby Monitoring
Press @ under this status and the control panel will display different standby
parameters (defined via FC-02—FC-08) in a cycling way.
Operation Monitoring
Press @ under this status and all monitoring parameters (defined via FC-02—FC-12)
will be displayed in a cycling way.

Parameter Editing

Press under the monitoring status to enter the editing status. Under the editing

status, the display will be in the form of a 3-hierarchy menu system (sequence:

parameter group No. — Serial No. within parameter groups — parameter value). Press

superior hierarchy (if it is the top hierarchy of the menu, you will return to the

return to the

to enter inferior hierarchies level by level and press to o

monitoring status). Use ® or @ to change the parameter group No., serial No.,

within parameter groups or parameter value. Use @ to shift or modify digits. Press
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to store modified results, return to the second hierarchy and redirect to the next

parameter.
When FC-00 is set up as 1 (user parameters are displayed only) or 2 (parameters other than
factory parameters are displayed only), the top hierarchy will not be displayed. This is

intended to facilitate user operations.

Password Verification
If a user password has been set up, enter the password verification status before entry into

the parameter editing status. In this case, “0.0.0.0.” will be displayed. The user may enter

the password by pressing, and “————" will be displayed

cancel password protection. If the password is incorrect, the keyboard will flash and “ERR”

when the password is being entered). After the password entry is finished, press to

will be displayed. Press % to return to the verification state and press the same key

+ under the monitoring

status, or avoid any key operation within 2 minutes, and password protection will be

again to exit from the verification state.

After password protection is cancelled, press

automatically actuated.
When FC-00 is set as 1 (only user parameters are displayed), the user parameters will not be

subject to password protection. But the user password is required when changing FC-00.

Fault Display

The inverter will enter the fault display status upon detecting a fault signal and the indicator

lamp will flash to display a fault code. The user may reset and rectify the fault by entering a
reset command (press @ on the control panel or operate via the control terminal or a

communication command). If the fault persists, the fault code will remain. The user may

modify the incorrect parameters during this time to eliminate the fault.

Alarm Display
If the inverter detects an alarm signal, the nixie tube will flash to display the alarm code. If

more than one type of alarm signal is emitted at one time, they will be displayed in an
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alternate way. Pressing or @ to disable alarm display temporarily. The inverter

will automatically detect the alarm value. If the inverter returns to normal, the alarm signal

will be automatically cleared. The operation of the inverter will continue in the event of an

alarm.
Other Display Statuses
Prompt Description
UP Uploading parameters
DN Downloading parameters
CP Comparing parameters
LD Resgttlng to  factory
settings
YES The .results of the
comparison comply

4.2. Initial Energization

Wiring operations must be conducted as per the technical requirements of 3.3. Wiring of
Inverter of this manual.

Check and confirm the wiring and power supply. Then close the air circuit-breaker for the
AC power supply on the input side of the inverter. “8.8.8.8.8.” will be displayed on the
control panel of the inverter. If the contactor in the inverter is normally picked up and the
characters displayed by the LED nixie tube change to the set frequency, it indicates that the
inverter has been successfully initialized. If any abnormality occur in the aforesaid
energization steps, please open the air circuit-breaker on the output side, check the cause
and rectify the fault.

4.3. Guide to Quick Debugging
This part prescribes the commonest but necessary debugging steps for the SB200 inverter

series on the basis of the factory settings:

1. Frequency Setting Channel and Frequency Setting: For details, refer to “F0-01: Main
Setting Channel for Normal Operation” on Page 43.

2. Selection Command Execution Channel Options: For details, Refer to “F0-02: Command
Execution Channel Options” on Page 43.
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3. To correctly set “Max Frequency” (F0-06), “Upper Frequency Limit” (F0-07) and
“Lower Frequency Limit” (F0-08), refer to Page 44 for details.

4. Direction of Motor Rotation: To confirm the phase sequence of the motor wiring and
configure “Direction Lock” (F0-09) as required by the mechanical load, refer to Page 44 for
details.

5. Acceleration/Deceleration Time: Set the parameter to as long as possible to meet the
requirements. If the time is too short, a great torque will be generated and damage the load,
or cause an overcurrent. For details, refer to F'1-00—F1-03: Acceleration/Deceleration Time
on Page 45.

6. Startup/Shutdown Mode: For details, refer to FI-11: Startup Mode and F1-16: Shutdown
Mode on Page 46.

7. Parameters on Motor Nameplate: Rated power, number of poles, rated current and rated
rotation speed. Refer to Page 51 for details.

8. Motor Overload Protection: For details, refer to Fb-00: Motor Heat Dissipation
Conditions, Fb-01: “Motor Overload Protection Value” and Fb-02: Motor Overload
Protection Action Options.

For details about optimized settings, refer to the following tips:

1. F2-00: V/F Curve Settings on Page 48.

2. F2-01: Torque Elevation Options on Page 48.

3. F2-09: “Vibration Dampening” on Page 49. This function is used to eliminate motor
vibrations under a light load. If the motor vibrates, adjust the parameter from by stepping up

the values until the vibration is eliminated. The parameter value must not be too great.

4. F2-02: Amplitude of Manual Toque Elevation on Page 48. If the starting current is too
great, you may reduce the parameter value.

5. Auto Torque Elevation. To increase the starting torque and output torque (in low-speed
operation) of the inverter, auto torque elevation is recommended (F2-01: Torque Elevation
Options =2).
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Inverter Operation and Trial Operation

6. Slip Compensation on Page 49. Slip compensation can reduce a fall in speed caused by
loads. This function is not enabled unless auto torque elevation is enabled. The following
settings are required: F2-05: “Slip Compensation Gain”, F2-06: “Filter Time of Slip
Compensation” and F2-07 and F2-08: Clipping of Slip Compensation
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5. Lists of Function Parameters

NOTE:
Modification: “0” means that both the standby status and the operating status can be
changed. “x” means that only the operating status can not be changed. “)” means “Read
only”.

F0: Basic Parameters

Param q e Factory |Modific
eter Name Setting Range and Description Settings | ation Page
Digital
F0-00 | Frequency 0.00Hz—F0-06“Max. Frequency” 50.00Hz o 77
Settings
0: FO-00 digital settings
1:Communication Settings
2:UP/DOWN adjustment
Main Setting |3: All
Channel for [4: AI2
Fo-01 Normal  |5: AI3 0 ° 77
Operation  |6: PFI
7: Panel potentiometer (applicable to
SB-PUO03 only)
%gg;ﬁlt?gg 0: Control panel
F0-02 1: Terminal 0 X 78
Channel .
. 2: Communication control
Options
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Param

Factory

Modific

eter Name Setting Range and Description Seftings | ation Page
Units digit: Storage option on Power Failure
0: Stores the main frequency settings
modified by pressing or by
communication to FO-00 upon poweroff
1: Does not store the main frequency
Frequency | settings modified by pressing or
Setting by communication upon poweroff
Retention .. . .
Tens digit: Retention options on shutdown
Mode
0: Retains the main frequency settings
modified by pressing or by
communication upon shutdown
1: Restores the main frequency settings
modified by pressing or by
communication upon shutdown to F0-00
0: Unavailable
Auxiliary | 1:F0-00
él;ttin Y 2: UP/DOWN adjustment
F0-04 g 3l 0 o |79
Channel
Onption 4: AI2
PHONS =1 5. A3
6: PFI
Fo-05 |  Auxiliary 1.000—1.000 1.000 o |79
) Channel Gain o ’ ’
F0-06 Max. F0-07—650.00Hz 50.00Hz | x| 79
Frequency
Upper « o
I | ey F0-08 Lox;ver Frequency Ll,l’nlt —F0-06 50.00Hz o 79
. Max. Frequency
Limit
Lower
F0-08 | Frequency 0.00Hz—F0-07 “Upper Frequency Limit” | 0.00 Hz X 80
Limit
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Param . o Factory |Modific
eter Name Setting Range and Description Seftings | ation Page
0: Clockwise and anticlockwise direction
F0-09 |Direction Lock| 1: Clockwise direction lock 0 o 80
2: Anticlockwise direction lock
0: Inapplicable
Parameter .
FO-10 Write 1: Applicable to all parameters but FO-00 0 o 30
Protection |Poo k104
2: Applicable to all parameters
Parameter 11: Initialization
FO-11 s 22: Initialization applicable to all 00 X 80
Initialization L
parameters but communication parameters
11: Parameters are uploaded from the
Parameter |inverter to the panel
Copying  |22: Parameters are downloaded from the
F0-12 | (Applicable to |panel to the inverter 00 X 81
SB-PU70E and|33: Verifies the unconformity of panel
SB-PU200 |settings to inverter parameters
44: Clears parameters stored in the panel
Depend on
Fo-13 | Rated Inverter Min, unit: 0.01kW inverter | 1| 81
Power
model
Fo-14 | Software 0.00—99.99 Dependon) ;| g
Version No. version
FO-15 User Pgssword 0000—9999; “0000”” means no password 0000 5 31
Settings has been set
F1: Acceleration/Deceleration, Startup, Shutdown and Jog Parameters
Mo
Parameter Name Setting Range and Description Facfory dlff Pag
settings | cati| e
on
F1-00 Acceleration 0.1—3600.0s 32
Time 1 Acceleration Time: The time required
Deceleration |for the frequency to increase by S0Hz
F1-01 Time 1 Deceleration Time: The time required De(})) End 82
Accelorati for the frequency to decrease by S0Hz inverter | ©
F1-02 ccg eraglon NOTE: Factory settings for 22kW nro del 82
Time inverters and below are 6.0s No
Deceleration  |Factory settings for 30 kW inverters and ’
F1-03 X 82
Time 2 above are 20.0s
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Mo
Parameter Name Setting Range and Description Fac?ory dlfi Pag
settings  cati| e
on
Deceleration
F1-04 Time in an 0.1-3600.0s 10.0s | o |82
Emergency
Shutdown
Auto Switching
Point for 0.00—650.00Hz; Below this range is
F1-05 Acceleration/Dec|  Acceleration/Deceleration Time 2 0.00Hz | > | 82
eleration Time
F1-06 Jog Frequency 0.10—50.00Hz 5.00Hz | o | 84
Depend
Jog Acceleration on
Fl-07 |’08Accecratio 0.1—60.0s inverter | o | 84
Time
model
No.
Depend
Jog Deceleration on
Fl-08 | W08 e erato 0.1—60.0s inverter | o | 84
Time
model
No.
Clockwise/Anticl
F1-09 ockwise Rotation 0.0—3,600.0s 0.0s x | 84
Deadband Time
Startup Delay 0.0—3,600.0s  Inapplicable when
FI-10 Time F8-00 is not “0” 00s | o8
0: Startup at the startup frequency
1: DC braking comes before startup at
F1-11 Startup Mode the startup frequency 0 x |85
2: Startup in the rotation speed
tracking mode
Startup
F1-12 0.00—60.00Hz 0.50Hz | o | 85
Frequency
Startup
F1-13 Frequency 0.0—60.0s 00s | o |85
Maintenance
Time
Fl.14 | SwrtupDC 0.0—60.0s 00s | o | 85
Braking Time
Startup DC 0.0—100.0%; the rated current of the 0
AL Braking Current inverter is taken as 100% 0.0% ° |8
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Mo
Parameter Name Setting Range and Description Fac!:ory dlfi Pag
settings  cati| e
on
0: Shutdown in deceleration mode
F1-16 Shutdown Mode |1: Free shutdown 0 o | 86
2: Deceleration+ DC braking
Shutdown/DC
F1-17 Braking 0.00—60.00Hz 0.50Hz | o | 86
Frequency
Shutdown DC
F1-18 Braking Latency 0.00—10.00s 0.00s o | 86
Time
Fl.19 | Shutdown DC 0.0—60.0s 0.0s | o |87
Braking Time
Shutdown DC 0.0—100.0%; the rated inverter o
F1-20 Braking Current current is taken as 100% 0.0% ° |8
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F2: V/F Control Parameters

Mo
Parame Name Setting Range and Description Facfory dlff Pag
ter settings  cati| e
on
0: Custom
1: Linear
2: V/F Curve 1 (Torque lowering)
F2-00 | V/F Curve Settings | 3: V/F Curve 2 (Torque lowering) 1 x | 88
4: V/F Curve 3 (Torque lowering)
5: V/F Curve 4 (Torque lowering)
6: V/F Curve 5 (Torque lowering)
0: Inapplicable
Torque Elevation | 1: Manual elevation
F2-01 Options 2: Auto elevation ! x| 88
3: Manual elevation + auto elevation
Depend
Amplitude of o on
F2-02 | Manual Torque |. 0.0%—the max. value dependson 5 oo | gg
. inverter model number; min. unit: 0.1%
Elevation model
No.
Cut-Off Point of
F2-03 Manual Torque 0.0—100.0%; F2-12 is taken as 100% | 10.0% o | 89
Elevation
F2.04 | /wuto Torque 0.0—100.0% 100.0% | x | 89
Elevation Range
F05 | Slip Compensation 0.0—300.0% 00% | o |90
Gain
F2-06 | Filter Time of Slip 0.1—25.0s 10s | x | 90
Compensation
Clipping of Electric | 0—250%; The rated slip frequency of o
el Slip Compensation the motor is taken as 100% 200% x| 90
Clipping of o/ .
F2-08 | Regenerated Slip 0—250%; The .rated slip frequency of 200% < |90
. the motor is taken as 100%
Compensation
Depend
Iy on
F2-09 D\;irf;‘i’;‘ 0—200 inverter | o | 91
pening model
No.
0: Inapplicable
F2-10 AVR Settings 1: Always applicable 1 x |91

2: Only inapplicable in deceleration
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Mo
e Name Setting Range and Description Fac?ory dlﬁ Pag
ter settings |cati| e
on
Auto Energy-Saving | 0: Inapplicable
F2-11 Options 1: Applicable 0 ° |92
F2-12 Basic Frequency 1.00—650.00Hz 50.00Hz | x | 92
F2.13 |  Meax Output 150—500V 380V | x| 92
Voltage
F2-14 | V/F Frequency F4 F2-16—F2-12 0.00Hz | x | 92
F2-17—100.0%; o
F2-15 V/F Voltage V4 F2-13 is taken as 100% 0.0% x |92
F2-16 | V/F Frequency F3 F2-18—F2-14 0.00Hz | x | 93
F2-19—F2-15; o
F2-17 V/F Voltage V3 F2-13 is taken as 100% 0.0% x | 93
F2-18 | V/F Frequency F2 F2-20—F2-16 0.00Hz | x | 93
F2-19 | V/F Voltage V2 AR SR 0.0% | x |93
F2-13 is taken as 100%
F2-20 | V/F Frequency F1 0.00Hz—F2-18 0.00Hz | x | 93
0.0%—F2-19; o
F2-21 V/F Voltage V1 F2-13 is taken as 100% 0.0% x 193
F3. Motor Parameters
Mo
Parameter Name Setting Range and Description Fac?ory dlfi Pag
settings  cati| e
on
Depend
on
F3-00 Rated Power 0.40—500.00kW inverter | X | 94
model
No.
F3-01 Number of Poles 2—48 4 x | 94
Depend
on
F3-02 Rated Current 0.5—1200.0A inverter | X | 94
model
No.
F3-03 Rated Frequency 1.00—650.00Hz 50.00Hz | x | 94
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Mo
Parameter Name Setting Range and Description Fac?ory dlﬁ Pag
settings  cati| e
on
Depend
Rated Rotation on
F3-04 125—40000r/min inverter | x | 94
Speed
model
No.
F4: Digital Input Terminals and Multi-Speed
Mo
e Name Setting Range and Description Fac?ory dlﬁ Pag
er settings |cati| e
on
Functions of .
. 0: Connection to ~ +31: Check of
F4-00 | Digital Input the following Contactor 5K2 1
Terminal X1 signals is +32: Auxiliary
- inapplicable setting channel
Functions of  |+1: Multi-band disabled
F4-01 Digital Input frequency +33: Switching of 2
Terminal X2 option 1 PID settings to
+2: Multi-band Al2
Functions of frequenzcy i34]:) SCh%td(l)(Wﬂ
_ ol option -braking
F4-02 Dlgm}l Input +3: Multi-band +35: PID (Process 3
Terminal X3 frequen3cy aden}t)i1 1(ciation)
: option 1sable
F1.1n.ct10ns of +4: Check of ulpper +36: PID
F4-03 Digital Input water leve Parameter 2 12
Terminal X4 limit of clean Option
. water pool +37: Three-wire x |95
Functions of  |15: Check of lower ~ mode shutdown
F4-04 Digital Input water level command 13
Terminal X5 limit of +38: Internal
- clean water pool virtual FWD
Functions of ﬂ:6}i1 Checklof vi/atgr 39terminal1
Digital Input shortage level of +39: Interna
F4-05 l]z-gl 2 npiu clean water pool virtual REV 0
B ermina +7:Acceleration/de terminal
X6/PF1/Pulse celeration time  +40: Retention of
Frequency Input | option 2 analog
: +8: Multi-PID frequency
Functions of Option 1 settings
Digital Input ~ |+9: y ulti—PZID +41 :Aclce eration/d
_ ; ption eceleration
F4-06 | Terminal X7, o Vulti PID disabled 0
(Extension Option 3 +42: Switching of
Terminal) +11: Switching of comman
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Mo
e Name Setting Range and Description Fac?ory dlfi Pag
er settings |cati| e
on
Functions of frequency execution
. settings channel to
Digital Input b to All el terrnilnal or
: +12: External fault ane
F4-07 Terminal X8 input +43: Pump #1 0
(Extension  |£13: Fault reset disabled/Mot
. +14: Clockwise jog or Option 1
Terminal) +15: Anticlockwise £44: Pump #2
Functi £ jog disabled/Mot
unctions ot 1+16: lFn}iizrgency 45 Por Op#téon 2
joi shutdown +45: Pump
Dlglta.ﬂ Input +17: Inverter disabled
F4-08 Terminal X9 gpe%llti(c)in :|:46(::l Pug}pﬁ4 0
. 1sable isable
(Extension | 1g: Free +47: Pump #5
Terminal) shutdown disabled
+19: UP/DOWN:  +48: Small
Functions of UP sleepin
.. +20: UP/DOWN: ump disabled
; +21: pump disable
F4-09 | Terminal .XIO CLEAR +50: Lower water 0
(Extension +22: Check of level limit of
Terminal Contactor 1K1 Wastewater Pool
erminal) |193: Check of £51: Ulplper water
F - £ Contactor 1K2 level limit of
unctions o iZé : Check 02f | \z?Vasstewelltei~ Pool
Digital Input ontactor 2K +52: Signal o
&l .a fbu +25: Check of upper water
F4-10 | Terminal X11 2gogtﬁlctﬁr 2sz 13eV§,1 lirnlit ; 0
. +26: Check o +53: Signal o
(Extension Contactor 3K1 lower water
Terminal) +27: Check of level limit
Contactor 3K2  +54: Signal of
Functions of  |[£28: Check of firefighting
F4-11 FWD Terminal Contactor 4K 1 system in 38
+29: Check of operation
Contactor 4K2  £55: Priority pump
+30: Check of startup option 1
Contactor 5SK1  +56: Priority pump
startup option 2
+57: Priority
Functions of REV pump tartup
Fa-12 Terminal option 3 39

NOTE:Anegativevale indicates an
effective high level
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Mo
e Name Setting Range and Description Fac?ory dlﬁ Pag
er settings |cati| e
on
0: Single-wire mode
(startup/shutdown)
1: Two-Wire Mode 1 (anticlockwise)
2: Two-Wire Mode 2
(startup/shutdown and direction)
Terminal 3: Two-Wire Mode 3
Fa-13 Working Mode (startup/shutdown) ! x 102
4: Three-Wire Mode 1
(clockwise/anticlockwise and
shutdown)
5: Three-Wire Mode 2 (operation,
direction and shutdown)
Debouncing Time
F4-14 | of Digital Input 0—2,000ms 10ms o | 104
Terminal
0: Terminal level mode
UP/DOWN 1: Terminal pulse mode
LD Adjustment 2: Control panel level mode 0 © | 104
3: Control panel pulse mode
UP/DOWN o .
F4-16 Rate/Step Length 0.01—100.00; unit: %/s or % 1.00 o | 104
0: Storage on poweroff
F4-17 MeIIJnPo/D%WtIi\I)ns 1: Reset on poweroff 0 o | 104
R 2: Reset on shutdown or poweoff
F4.18 | UP/DOWN 0.0—100.0% 100.0% | o | 104
Upper Limit
F4-19 | UP/DOWN -100.0—0.0% 0.0% | o 104
Lower Limit
0.00—650.00Hz
The factory settings of Multi-Band
F4-20 Multi-Band Frequency 1 through to Multl.-Band .00Hz
—_F4-26 | Frequency (1—7) Frequency 7 are their respective (n=1—7) o |105
) quency Multi-Band Frequency Numbers.
Example: The factory setting of
Multi-Band Frequency 3 is 3.00Hz
Frequency Bands and Corresponding Parameters
n 1 2 3 4 5 6 7
Frequency |py 50 F4-21 |F4-22 [F4-23 [F4-24 |F4-25 [F4-26
Band n
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F5: Settings of Digital Output and Relay Output

Facto | Mo
Pa:'earme Name Setting Range and Description selzin g;g P:g
gs | on
F. upctlons of 0: Inverter ready for +31: Motor #4 in
F5-00 | Digital Output | 50 ration line-frequency 1 105
Terminal Y1 | 11: Inverter in operation operation
Functions of | +2: Frequency attained +32: Motor #5 in
Digital Output | £3: Output of Monitor 1  variable-frequency
Terminal +4: Output of Monitor 2 operation
F5-01 Y2/PFO/Pulse | £5: Output of Monitor 3 +33: Motor #5 in 2 105
Frequency | *6: Fault output line-frequency
Output +7: Motor overload operation
Output +8: Motor overload +34: X1
F5-02 | Functions of | ;i'oljfdemltage igg ;g 6 106
Relay T1 | +10: Shutdown by +37: X4
Output external fault +38:X5
F5-03 | Functions of | +11: Fault self-reset in +39: X6 24 106
Relay T2 process +40:X7 (Extension
Output +12: Instantaneous terminal)
F5-04 | Functions of poweroff/poweron +41: X8 (Extension 25 106
Relay T3 in process terminal)
+13: Alarm output +42: X9 (Extension
Output +14: Anticlockwise terminal) X
F5-05 | Functions of |operation in process +43: X10 (Extension | 26 106
Relay T4 +15: Shutdown in terminal)
process +44: X11(Extension
Output +16: Operation disabled terminal)
F5-06 | Functions of | *17: Under control of +45: FWD 27 106
Relay T5 control panel +46: REV
y +18: Output at a preset ~ +47: Pump ready for
Output time acceleration
Functions of +19: Upper frequency  +48: Pump ready for
limit enabled deceleration
F5-07 To/Y3 +20: Lower frequency ~ +49: Startup signal of | 28 106
(extension limit enabled auxiliary starter
output) +50: Operating
+21: Power generation in terminal of
Output process sleeping pump
Functions of | £22: PC digital quantity =~ +51: Indication for
1 sleeping operation
F5-08 T7/Y% +23: PC digital quantity =~ +£52: Water shortage 29 106
(extension 2 in suction pool
output) +24: Motor #1 in +53: Abnormal
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Facto | Mo
Parame q e ry |difi|Pag
ter Name Setting Range and Description settin | cati| e
gs | on
Output variable- closing of
Functions of frequency operation contactor
+25: Motor #1 in line +54: drainage pump
F5-09 T8/Y§ frequency operation control 30 106
(extension  |+26: Motor #2 in +55: Water injection
output) variable frequency valve control
operation for Pump #1
Output +27: Motor #2 in +56: Air vent valve
Functions of line-frequency control for
) T9/Y6 operation Pump #1 31
F3-10 ) +28: Motor #3 in +57: Water injection 106
(Extension variable frequency valve control
output) operation for Pump #2
+29: Motor #3 in +58: Air vent valve
Output line-frequency control for
Functions of operation Pump #2
+30: Motor #4 in +59:Firefighting
F5-11 T10/Y7 variable frequency patrol in 32 106
(Extension operation operation
Output) +60: AT1>AI3
Output NOTE: A negative value indicates that the relay
Functions of | Will be switched off when an effective signal is
F5-12 | TLI/Y8 emitted 33 106
(Extension
output)
Attainment of 0.00—650.00Hz
F5-13 Frequenf:y to 2.50H o 110
Detection z
Width
0: Working frequency;
Detection Mode 1
Hundreds digit: 1: Working frequency;
Monitors 1, 2 Monitor 3 Detection Mode 2
F3-14 and 3 Options | Tens digit: Monitor 2| 2: PID feedback value; 000 | o |1
Units digit: Monitor 1 Detection Mode 1
3: PID feedback value;
Detection Mode 2
F5-15 Detected Value| Frequency detection: The input parameter is the 2000 o |111

of Monitor 1

value of the detected frequency
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Facto | Mo
Parame q e ry |difi|Pag
ter Name Setting Range and Description settin | cati| e
gs | on
Detection Lag PID feedback value detection: The input
F5-16 Value of parameter is the value of the detected feedback | 5.00 | o |111
Monitor 1 value
Detected Value
F5-17 of Monitor 2 40.00| o |111
Detection Lag
F5-18 Value of 500 | o |111
Monitor 2
Detected Value
F5-19 of Monitor 3 60.00| o |111
Detection Lag
F5-20 Value of 500 | o |111
Monitor 3
Mo
e Name Setting Range and Description Fac?ory dlﬁ Pag
ter settings |cati| e
on
F5-21 Terminal Y1 Closing 0.00s
Delay
Fs.2p | rerminal ¥l 0.00s
Opening Delay
Terminal v3 Closi 0.00—650.00s o
F5.p3 |Termina osing 0.00s
Delay
Terminal Y2
F3-24 Opening Delay AL
F5.25 Terminal T1 Closing 0.00s
Delay
Terminal T1
F5-26 Opening Delay 0.00s
F5.27 Terminal T2 Closing 0.00s
Delay
Torminal T2 0.00—650.00s o [112
ermina
F5-28 Opening Delay 0.00s
F5-29 Terminal T3 Closing 0.00s
Delay
F5-30 Terminal T3 0.00s

Opening Delay
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Mo
LECLETT Name Setting Range and Description Fac?ory dlﬁ Pag
ter settings |cati| e
on
F5-31 Terminal T4 Closing 0.00s
Delay
Terminal T4
F3-32 Opening Delay 0.00s
F5-33 Terminal T5 Closing 0.00s
Delay
Terminal T5
F3-34 Opening Delay 0.00s
F6: Terminals Settings for Analog Quantities and Pulse Frequency
Mo
LECVETT Name Setting Range and Description Facfory dlff Pag
ter settings | cati| e
on
AIl Min. Input
F6-00 Analog 0.00% | o |113
Quantity -100.00 - 100.00%
AIl Max. Input o
F6-01 Analog Quantity 100.00% | o |113
Set Value/Feedback
Value
F6-02 | Corresponding with -100.00 - 100.00% 0.00% | o |114
AAI 11 Min. lnpyt NOTE: Frequency settings must be
nalog Quantity based on the max. frequency as a
Set Value/Feedback |reference; the PID set value/feedback
Value value must be represented as the
F6-03 | Corresponding with |percentage of the PID reference values | 100.00% | o |114
All Max. Input
Analog Quantity
Input Analog F6-00 “Min. Analog
F6-04 Quantity of All Quantity”—F6-01“Max. Analog 0.00% o |114
Inflection Point Quantity”
F6.05 | Deviation from All 0.00—50.00% 200% | o |114
Inflection Point
Set Value/Feedback
F6-06 Value -100.00 - 100.00% 0.00% | o |114

Corresponding with
Al Inflection Point
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Mo
e Name Setting Range and Description Fac?ory dlﬁ Pag
ter settings |cati| e
on
All Offline
F6-07 Threshold -20.00 - 20.00% 0.00 o [114
AIl Input Filter
F6-08 Time 0.000 - 10.000s 0.100s | o |114
F6-09 | /M2 Min. Input 20.00% | o |114
Analog Quantity
AI2 Max. Input -100.00 - 100.00%
. x. Inpu o
F6-10 Analog Quantity 100.0% | o |114
Set Value/Feedback
Value
F6-11 | Corresponding with -100.00 - 100.00% 0.00% | o |115
:nlzl LAl Inpl}t NOTE: Frequency settings must be
alog Quantity |p,.ceq on the max. frequency as a
Set Value/Feedback |reference; the PID set value/feedback
Value value must be represented as the
F6-12 | Corresponding with |percentage of the PID reference values | 100.00% | o |115
AI2 Max. Input
Analog Quantity
Input Analog s o
F6-13 | Quantity of AI2 LU Mot groeloy el - 20.00% | o |115
Inflection Point F6-10“maxium analog quantity”
F6-14 | Deviation from AL2 0.00 - 50.00% 200% | o |115
Inflection Point
Set Value/Feedback
F6-15 Value -100.00 - 100.00% 0.00% | o |115
Corresponding with
AI2 Inflection Point
AI2 Offline
F6-16 Threshold -20.00 - 20.00% 0.00 o | 115
AI2 Input Filter
F6-17 Time 0.000 - 10.000s 0.100s o [115
AI3 Min. Input o
F6-18 Analog Quantity -100.00 - 100.00% 0.00% o [115
AI3 Max. Input o
F6-19 Analog Quantity 100.0% | o |115
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Mo
e Name Setting Range and Description Fac?ory dlﬁ Pag
ter settings |cati| e
on
-100.00 - 100.00%
Set Value/F eedbgck NOTE: Frequency settings must be
F6.o0 | Value of A3 Min. pased on the max. frequency as a 0.00% | o |116
Input Aqalog reference; the PID set value/feedback
Quantity value must be represented as the
percentage of the PID reference values
Set Value/Feedback
Value of AI3 Max. 0
F6-21 Input Analog 100.00% | o |116
Quantity
Input Analog s P
F6-22 | Quantity of A3 F Sélfgff‘r:; al;il;% q“agﬁiiyt . 0.00% | o |116
Inflection Point ) X gqu Y
F6-23 | Deviation from Al3 0.00 - 50.00% 200% | o | 116
Inflection Point
Set Value/Feedback
F6-24 Vale -100.00 - 100.00% 0.00% | o |116
Corresponding with
AI3 Inflection Point
AI3 Offline o
F6-25 Threshold -20.00 - 20.00% 0.00% o |116
AI3 Input Filter
F6-26 Time 0.000 - 10.000s 0.100s o [116
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Mo
e Name Setting Range and Description Fac?ory dlﬁ Pag
ter settings |cati| e
on

0: Working frequency

1: Set frequency

2: Output current

3: Output voltage

4: Output power

5: PID feedback value

6: PID set value

) 7:PID output value
Fe-z7 | AO1Function 8 All 0 o 120
Options 9: AI2

10: AI3

11:PFI

12: UP/DOWN adjustment

13: DC busbar voltage

14: Take the offset value as output

value (the value must not be
negative)
0: 0—10V or 0—20mA
F6-28 | AO1 Type Options 1: 2—10V or 4 - 20mA 0 o [120
2: 5V or 10mA is taken as the center
F6-29 AO1 Gain 0.0 - 1000.0% 100.0% | o |120
F6-30 AO1 Offset -100.00 - 100.00%; take 10V or 20mA 0.00% | o 120
as 100%
F6-31 AD2 anctlon Same as AOI function options: F6-27 2 o [120
Options
F6-32 | AO2 Type Options Same as AO1 type options: F6-28 0 o 120
F6-33 AO2 Gain 0.0 - 1,000.0% 100.0% | o |120
F6-34 AO2 Offset -100.00 - 100.00%; take 10V or 20mA 000% | o 120
as 100%
PFI Frequency
F6-35 | Corresponding with 0 - 50,000Hz 10000Hz | o |122
100%
PFI Frequency
F6-36 | Corresponding with 0 - 50,000Hz OHz o 122
0%

F6-37 PFI Filter Time 0.000 - 10.000s 0.100s | o [122
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. 0—13; same as AO1 function option
pe-3g | V2P0 Function F6-27 14 | o |122
P 14: Digital output
PFO Output Pulse | 0: Frequency modulation 1:
F6-39 Modulation Mode Duty ratio modulation 0 ° |12
PFO Frequency .
F6-40 | Corresponding with C—sIErS ElETEEY e i 10000Hz | o | 122
100% frequency of duty ratio modulation
PFO Frequency
F6-41 | Corresponding with 0—50,000Hz OHz o |123
0%
PFO Duty Ratio
F6-42 | Corresponding with 0.0—100.0% 100.0% | o |123
100%
PFO Duty Ratio
F6-43 | Corresponding with 0.0—100.0% 0.0% o |123
0%
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F7: PID Parameters
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Parame Name Setting Range and Description Facfory dlff Pag
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0: PID control is not selected
1: PID control is selected
F7-00 PID Contrql 2: PID is selected for frgquency settings 0 < 123
Function Options modification
3: PID control is selected for constant
pressure water supply
0: F7-04
1: ATl
2: AI2
3: AI3
: 4: UP/DOWN adjustment
F7-01 Cha‘(‘)“ili Seting s prp 0 | x [125
ptions 6: Communication settings
7: AT1-AI2
8: ATI+AI2
9: Panel potentiometer (available only
for SB-PU03)
0: ATl
1: AI2
2: AI3
3: All-AI2
4: All + A2
5:
NN
F7-02 Feedback Channel |AIL | 0 < 1125
Options 6: Jfan
7: JAIL- ALY
8: Jlaml+.]ar)
9: PFI
10: MAX(AIL, AI3)
11: MIN(AI1, AI3)
F7-03 PID Reference  |0.00—100.00 (Transducer measurement 10.00 o 125
Scalar range)
F7-04 | PID Digital Setting -F7-03—F7-03 5.00 o |125
F7-05 | Proportional Gain 1 0.00—100.00 0.20 o |126
F7-06 | Integration Time 1 0.01—100.00s 20.00s | o |126
F7-07 | Derivation Time 1 0.00—10.00s 0.00s o [126
F7-08 | Proportional Gain 2 0.00—100.00 0.20 o | 126
F7-09 | Integration Time 2 0.01—100.00s 20.00s | o [126
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F7-10 | Derivation Time 2 0.00—10.00s 0.00s o |126
0: Input 36 for “PID Parameter 2
Options® in a digital mode and
confirm
F7-11 PID Pgrameter 1: Transition according to the Working 0 x 1126
Transition Mode
frequency
2: Transition according to the
deviation
F7-12 Sampling Period 0.001—10.000s 0.010s | o |127
_ 0/ . : :
F7-13 | Ultimate Deviation | -0 20-0%: PID settings is takenas | g0, | /157
100%
Set Value
F7-14 | Increase/Decrease 0.00—20.00s 0.00s o [128
Time
PID Adjustment | 0: Positive action
F7-15 Characteristics 1: Negative action 0 x| 128
F7-16 Integral .Control 0: No 1ntegral'act10n 1 < 1129
Options 1: Integral action
PID Upper F7-18“PID Lower Amplitude o
F717 1 Amplitude Limit Limit™—100.0% 100.0% 1 o 1129
F7-18 PIP Lowe.r ' -100.0% - .F7-17‘iPIP Upper 0.0% o 1129
Amplitude Limit Amplitude Limit”
PID Differential 0.0 - 100.0%; chppmg 9f t‘he \
F7-19 Amplitude Clipping upper/lower  amplitude limits of 5.0% o 129
differential components
F7-20 | PID Preset Value -F7-18 - F7-17 0.0% o |129
F7-21 PID Preset. Value 0.0 - 3.600.0s 0.0s < 129
Hold Time ’
F7-22 | Multi-PID Setting 1 1.00
F7-23  |Multi-PID Setting 2 2.00
F7-24  |Multi-PID Setting 3 3.00
F7-25  |Multi-PID Setting 4 -F7-03 - F7-03 4.00 o [130
F7-26  |[Multi-PID Setting 5 5.00
F7-27  |Multi-PID Setting 6 6.00
F7-28  |Multi-PID Setting 7 7.00
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F8: Dedicated Water Supply Functions

Parame
ter

Name

Setting Range and Description

Factory
settings

Mo
difi

cati
on

Pag

F8-00

Water Supply
Function Modes

0: Water supply function is not
selected

1: Common PI-regulated
constant-pressure water supply

2: Water level control

3: Pumps are started on by one in the
sequence based on water pump
capacity

4: Firefighting water supply

130

F8-01

Pump Settings and
Sleeping Options

Units digit: Number of variable
frequency cyclical switchover
pumps: 1~5

Tens digit: Number of auxiliary
pumps : 0~4

Hundreds digit: Startup mode of
auxiliary pump

0: Direct startup

1: Started by soft starter

Thousands digit: Sleeping and
sleeping pump options

0: Sleeping operation is not selected

1: The sleeping pump works at a

variable frequency

2: The sleeping pump works at a line
frequency

3: The main pump is working in
sleeping mode

Ten thousands digit: Drainage pump
options

0: Drainage pump not under control

1: Drainage pump under control

00001

131

F8-02

Fault and PID Lower
Limit Options

Units digit: PID lower limit options

0: Operation stopped

1: Operation maintained

Tens digit: Fault action options

0: All pumps are shut down and in

fault status

1: The pump in line frequency
operation resumes operation after a
fault reset

2: The pump in line frequency
operation are on standby after a fault
reset

00

133
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Tens digit: Waste water pool signal
options
Units digit: Clean water pool signal
Clean Water| options:
F2-03 Pool/Waste Water 0: Watey level signal is not subject to 00 o 1133
Pool Level Signal| detection
Options 1: Analog signal AIl input
2: Analog signal AI2 input
3: Analog signal AI3 input
4: Digital signal input
Clean Water Pool
F8-04 |Lower Level Limit 30.0% o 133
Signal
Clean Water Pool
F8-05 |Upper Level Limit| 0.0~100.0% 80.0% |o [133
Signal
Clean Water Pool
F8-06 |Water Shortage 50.0% o (133
Signal
Pressure Settings for
Clean Water Pool at .
F8-07 the Time of Water -F7-03 ~F7-03 4.00 133
Shortage
Waste Water Pool
F8-08 |Lower Level Limit 30.0% o 133
Signal
0.0 ~100.0%
Waste Water Pool
F8-09 |Upper Level Limit 80.0% o 133
Signal
Increasing Pump
F8-10 . 30.0s o |135
Coming Frequency
X 0.0 ~ 600.0s
Increasing Pump
F8-11 . 30.0s o |135
Coming Frequency
Decreasing ~ Pump
F8-12 |Deviation Upper| 0.00 ~50.00Hz 40.00Hz [o (136

Limit Settings
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Increasing Pump
F8-13 |Deviation Lower 45.00Hz [o |136
Limit Settings
Increasing Pump
F8-14 . 0.20 ° 1136
Coming Frequency
-F7-03 ~F7-03
Increasing Pump
F8-15 . -0.20 o |136
Coming Frequency
Mechanical 0.50 o
F8-16 Interlock Time 0.05 ~20.00s R 136
Auxiliary Starter 5.00 o 137
- ~ .00s
F8-17 Startup Time 0.50 ~ 60.00s
Periodic  Rotation
F8-18 | 0.0 ~ 1000.0h (0.0 is ineffective) 360.0h o 137
ime
Lower  Frequency
F8-19 |Limit  Operation| (.0 ~1200.0s (0.0 is ineffective) 300.0s |0 {137
Shutdown Time
F8-20 |Sleeping Frequency | 1,00 ~50.00Hz 40.00Hz |o 1137
Sleeping  Latency
F8-21 f 1.0 ~ 1800.0s 60.0s o [138
Time
Wakeup Deviation
F8-22 . -F7-03 ~F7-03 -020 |o 138
Settings
F8-23  |Wakeup Time Delay | (.1 ~300.0s 30.0s o 138
Min. Working
F8-24 frequency of Water 2000Hz |0 |139
~28
Pumps #1 ~ #5
1.00 ~ F0-07* Upper Frequency Limit”
Min. Working
F8-29 |frequency of Small 20.00Hz |[o {139
Sleeping Pump
Rated Current of Depend
F§-30 0.5~ 1200.0A P 139
~34 Pumps #1~#5 on
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Rated Current of] inverter
F8-35 |Small Sleeping model X 140
Pump No.
F8-36 |1 Workingl) 00 ~ F0-07+Upper Frequency Limit” [25.00 Hz |0 [140
equency
111 Sleeping pump in trial operation
P Trial 222 Drainage pump in trial operation
F8-37 ump ' nali331 ~ 335 Pumps #1 ~ #5 in trial|o < 1140
Operation operation at a variable frequency
441 ~ 445 Pumps #l ~ #5 in trial
operation at a line frequency
Pump Trial
F8-38 |Operation 0.5 ~3000.0s 20.0s o (140
Timekeeping
Units  digit:  Shutdown sequence
(applicable only to auxiliary pumps)
0: First to be started and first to be shut
down
1: First to be started and last to be shut
down
Tens digit: Startup sequence (0~5
Pump Cyclical Switchover Pump Options)
F8-39 |Startup/Shutdown 0: The pump to be first started is 10 X 141
Sequence selected via the control terminal
1: Pump #l is the first to start
2: Pump #2 is the first to start
3: Pump #3 is the first to start
4: Pump #4 is the first to start
5: Pump #5 is the first to start
6: Start pumps that have been shut
down for a long time
Firefighting  Patrol 360.0
F8-40 0.1 ~720.0h o |14]
Interval h
Firefighting  Patrol
F8-41 ) 10.0s~1,800.0s 900.0sjo (141
Duration
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. Tens digit: Pump #2

Water ] Injection Units digit: Pump #1
F8-42 [Valve/Air Vent| 0: Water injection valve/air vent valve 00 o 142

Valve Control inapplicable

1: Control for water injection valve

Water Injection/Air
F8-43 . 10.0 ~ 360.0s 180.0s|o  |142

Vent Duration

P #1~#5
F8-44 | 0P8 0 |o |14
~48 Disabled
F8-49 Small ) Sleeping 0: Ineffective ) ) 0 o 142

Pump Disabled 11: Pump operation disabled

Drainage Valve 0 o 142
F8-50 Ipisabled

00~22

Standby Pump|Units  digit: Number of cyclical

F8-51 switchover pumps on standby 00 |o 143

Number Settings

Tens digit: Number of auxiliary pumps
on standby
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F9: Time Management (Applicable to LCD Control Panel Only)
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Time Settings at

F9-00 Point T1 0.00 o |143

Time Settings at

F9-01 Point T2 3.00 o |143
Time Settings at

F9-02 Point T3 6.00 o |143

F9-03 Time Settings at 900 o 1143

) Point T4 '

Time Settings at Hour: 0 ~ 23; minute: 0 ~ 59

F9-04 o int T5 (TI< T2 <T3 <T4 <T5<T6< T7<T8) (1200 jo 143
Time Settings at

F9-05 Point T6 15.00 o |143
Time Settings at

F9-06 Point T7 18.00 o |143
Time Settings at

F9-07 Point TS 21.00 o |143
Action Options at y

F9-08 Point T1 0 143
Action Options at .

F9-09 . . 0: No action 0 x 1143
Point of Time T2 -

+1: Control for Y1 Digital Output

F9-10 Action  Options  at| 1. Control for Y2 Digital Output 0 x 1143
Point T3 +3: Control for T1 Relay Output
Action Options at| +4: Control for T2 Relay Output

F9-11 . 0 X 1144
Point T4 +5: Control for T3 Relay Output

; ; +6: Control for T4 Relay Output

F9-12 Ac.tlon Options at : 0 < 144
Point T5 +7: Control for TS Relay Output
Action Options at| £8: Virtual Digital Input 1

F9-13 . - .. 0 x 144
Point T6 +9: Virtual Digital Input 2
Action Options at +10: Virtual Digital Input 3 )

F9-14 Point T7 +11: Virtual Digital Input 4 0 144
Action Options at

F9-15 0 X 1144

Point T8
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Functions of Virtual 0 y
P2 Digital Input 1 s
Functions of Virtual 0 y
F9-17 .. 144
Digital Input 2 0~54 have the same definitions as
Functions of Virtual|Input Terminal X @ y
L=l Digital Input 3 s
Functions of Virtual 0 y
LR Digital Input 4 144
Fb: Protection Functions and Advanced Inverter Settings
Mo
T Name Setting Range and Description Facfory dlf{ Pag
er settings | cati| e
on
Motor Heat| 0: Conventional motor
Fb-00  |Dissipation 1:Variable  frequency = motor  or|0 o |145
Conditions complete with a separate fan
~ 0/ .
Fb-01 Motor ' Overload| 50.0 ~ 150.0%; the rated motor current 100.0% o 145
Protection Value is taken as 100%
Motor Overload| 0: No action
Fb-02  |Protection  Action| 1: Alarm 2 X 145
Options 2: Fault and free shutdown
Units digit Overload detection options
0:Always on
1:During only constant-speed operation
Fb-03 Ll . Oer —— Tens digit: Overload action options 00 x 146
Protection Options .
0:No action
1:Alarm
2:Fault and free shutdown
Fb-04 Motor' Overload| 20.0 ~ 200.0%: the rated motor current 130.0% |x 146
Detection Level is taken as 100%
Fb-0s |Motor  Overload] ;¢ 505 < |146
Detection Time
0: No action
Fb-0g  Motor ~ Underload ) . 0 x 147
Protection

2: Fault and free shutdown
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Fb-07 Motor . Underload| 0.0 ~ 100.0%: : the rated motor current 30.0% < 147
Protection Level is taken as 100%
Underload
Fb-08  |Protection Detection| 0.0 ~ 100.0s 1.0s x 147
Time
0: No action
1: Alarm; operation at the average
. frequency during the 10s before
Fb-og [{natog Input Offlinel o 0 x 147
2: Alarm; operation at the analog input
offline forced frequency
3: Fault and free shutdown
Fb-10 Analog Input Offline| o o o 6emax frequency” 0.00Hz |o |[147
Forced Frequency
Units digit: Inverter input phase lack
protection
0: No action 1: Alarm 2: Fault and
free shutdown
Tens digit: Inverter output phase lack
protection
. 0: No action 1: Alarm 2: Fault and
Fb-11 gftlfgn o tfgg;ecuon free shutdown 0022 |x |148
P Hundreds digit: Control panel offline
protection
0: No action 1: alarm 2: fault and
free shutdown
Thousands digit: Parameter storage
failure action options
0: Alarm 1: Fault and free shutdown
0: Invalid
Acceleration 1: Valid; Abnormal shutdown will be
Fb-12  |Overcurrent Stall| reported in the event of a stall |1 x 148
Prevention Options timetout (Er.Abb)
2: Valid; No time limit is set for stall
Acceleration .
Fb-13  |Overcurrent  Stall| 10-0 = 130.0%; the rated inverter|; ;g g0, | 148
Point current is taken as 100%
0: Invalid
Constant Speed| - .
Fb-14  |Overcurrent Stall 1: Valid; Abnormal shutdown will be o 148

Prevention Options

reported in the event of a stall
timetout (Er.Abb)
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2: Valid; No time limit is set for stall
Constant .
Fb-15  |Speed Overcurrent 10.0 - 110.0%; ~ the rated inverter|y g oo, |x  |149
Stall Point current is taken as 100%
Fbo-16  Overvolage  Stallly 1,5 I:Valid |1 x 149
Prevention Options
Fo-17  Qvervelage Sl (i 754y 700V |x |149
Point
0: Free shutdown; an undervoltage fault
is reported (Er.dcL)
1: Free shutdown; the time-limited
power supply is restored and
DC Busbar restarted
Fb-18 Undervotage Action |2: Free shutdown; the power supply is 0 X |150
restored and restarted while the
CPU is in operation
3: Decelerated operation; busbar
voltage is maintained
DC Busbar
Fb-19 Undervoltage Point 300 ~ 450V 380V X 150
Instantaneous Power
Fb-20  |Failure Time| 0.0 ~30.0s 0.1s x 150
Allowance
Instantaneous Power 0.0 ~200.0s: if the value is set as 0.0
Fb-21  |Failure Deceleration| S B B \'/a u? 18 §e a5 5%10.0s x 1150
e the present deceleration time is adopted
Fault Self-Reset 0~ 10; Module protection and external
Fb-22 Frequency fault protection are not complete with 0 x o |151
the self-reset function.
Fb-23  |Self-Reset Interval | 1.0 ~30.0s 5.0s x 151
Fault Output during|0: Output applicable
Fb-24lgelf-Reset 1: Output inapplicable 0 151
Restart Mode of]
Instantaneous Power| .
Fb-25 |Failure, Self-Reset|: SU2rtup in the startup mode 1 x 151
.| 1: Tracking startup
and Operation
Suspension
Poweron 0: Disabled
B Self-Restart Enabled | 1: Enabled L L e
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Braki it
Fbo7 rking Unit g a0v 630V o |152
Working Point
Fb-28 |Modulation Mode 0: Auto.modulatlon . 0 o 153
1: Continuous modulation
15kW and below: 1.1k ~ 12.0kHz; Depend
factory settings: 4.0kHz or?pe
D |[Cantier Fasquaisy 18.§ = 1.60 kW: 1.1k ~ 8.0 kHz; factory inverter o |153
settings: 2.5kHz model
200kW and above: 1.1k ~ 5.0kHz; Ng ¢
factory settings: 2.0kHz ’
R PWM
Fb3o | endom 0~30% 0% o |153
Settings
Carrier ~ Frequency .
0: Disabl
Fb-31 |Auto  Adjustment| 0 Disabied 1 o |153
. 1: Enabled
Options
Deadband . 0: Disabled
Fb-32  |Compensation I Enabled 1 x |154
Enabled ’
Fb-33 Space Vector Angle| 0; Memory inapplicable 0 « 154
Shutdown Memory | 1: Memory
. 0: Disabled
Fb34 |overmedulation iy b bled 1 x |154
Enablement
. 0: Auti ti
Fb-35 |Cooling Fan Control u.o Cpmmrn . 0 o |154
1: Uniterrupted operation
Width of Avoid
Fb36 | o O AVOISANCE 6 0o - 625.00HzZ 0.00Hz |o |155
Frequency 1
Fb37 Avoidance 0.00 ~ 20.00Hz 0.00Hz |o |I55
Frequency 1
Avoidance
Fb-38 0.00 ~ 625.00Hz 0.00Hz |o 155
Frequency 2
Width of Avoid
Fb-39 | O OF AVOISARCE 6 06 ~ 20.00Hz 0.00Hz |o |155
Frequency 2
Avoidance
Fb-40 0.00 ~ 625.00Hz 0.00Hz |o 155
Frequency 3
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Fb-ar | vidth of Avoidance) 1 gopy 0.00Hz |o |155
Frequency 3
Water Level
Fb-42 Transduce'r 0: No action  1: Alarm 2: Fault and 0 o 156
Abnormality free shutdown
Options
Fb-43 ~ Fb-60 Retained - - -
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FC: Keyboard Operation and Display Settings

Paramet
er
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Setting Range and Description
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FC-00

Display  Parameter
Options

0: All parameters 1: User parameters
2: Those different from factory settings

156

FC-01

Key Functions and
Auto Lock

Units digit: Auto key lock
0: Unlocked 1: All locked

2: All locked except 3: Al
locked except D)

4: All locked except and @
5: All loced except @ and

Tens digit: Function options for :

0: Effective only when the command
execution channel is the control panel
1: Effective when the command
execution channel is the control
panel, terminal or communication
port; the system is shut down in
the shutdown mode
2: When the control panel is the
command execution channel, the
system can be shut down in the
shutdown mode; If a free
shutdown is executed when the
command execution channel is
not the control panel, Er.Abb will
be reported
Hundreds digit: Function options for
(& (applicable only to panel command
channels):

0: Ineffective 1: Only effective
in standby mode

2: Effective in both standby mode
and operation mode

Thousands digit: Function options for
(applicable only to panel command
channels)

0: Operation

1: Jog

0000

156

FC-02

Monitoring
Parameter Option 1

-1~50

157

67




Lists of function parameters

Mo
R Name Setting Range and Description Fac?ory dlﬁ Pag
er settings  cati| e
on
FC-03 Monitoring -1 means void; 0~50 mean FU-00~ | _ | o 157
Parameter 2 .
FU-50 which are used to select
Monitori monitoring parameters displayed in
FC-04 Pa(;:;(;ile?% both operation monitoring mode and| - 1 o 157
standby monitoring mode
FC-05 Monitoring -1 o 157
Parameter 4 1~50
FC-06 Wi -1 means void; 0~ 50 mean FU-00~ | - | o (157
Parameter 5 .
— FU-50 which are used to select
FC-07 Monitoring monitoring parameters  displayed in| - | o [157
Parameter 6 both operation monitoring mode and
FC-08 Monitoring standby monitoring mode 1 o |157
Parameter 7
Operation
FC-09 |Monitoring 0 o |157
Parameter 1
Operation - 1~50
FC-10  |Monitoring 2 o |157
Parameter 2 -1 means void; 0~ 50 mean FU-00 ~
Operation FU-50 which are used to select
FC-11  |Monitoring monitoring parameters displayed in|4 o 157
Parameter 3 operation monitoring mode
Operation
FC-12  |Monitoring -1 o |157
Parameter 4
Rotation Speed
FC-13 I8y oo et 0.001 ~ 10.000 1.000 o |158
FC.14 |Linear Velocityly o1 100,00 0.01 o |158
Coefficient
0: Hz 1: A 2:'V 3:% 4
Units of  PIDkW
FC-15 Settings and|5: s 6:rpm  7: mps 8 m 9:
) Feedback Values  |mA 14 o |158
(Applicable to LCD|10: mV 11: Pa 12: kPa
Panel) 13: 0
14: kg/em®*  15: mmH20 16: MPa
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-00.01—FU.50 (except Factory Settings
FC-16 |User Parameter 1 Fn)
~ ~ -00.01 is void and the other are|-00.01 |o
FC-45 |User Parameter 30 |parameter numbers; for example, F0.01
means F0-01
FC-46 |User Parameter 31 | L 1Xed as FC-00 “Display Parameter|p o |
Options
FC-47 |User Parameter 32 Fixed 'as” F0-10 “Parameter Write F0.10 ad
Protection
Table of User Parameters
n |1 2|3 |4|5 |6 7|89 |10/ 11 12 13 14|15 16
Pg:f; . [FC-|FC-|FC- FC- |FC- |FC-|FC- |FC- |FC-| FC- FC- |FC- FC- FC-|FC- FC-
erne 16 | 17 | 18 |19 | 20 | 21 [ 22 |23 |24 |25 |26 |27 |28 {2930 31
n 17 |18 |19 |20 | 21 |22 | 23 (24 | 25|26 |27 |28 |29 | 30 | 31 | 32
Pg:f; . FC-|FC-|FC- FC- |FC- FC-|FC- |FC- |FC-| FC- FC-|FC- FC- FC-|FC- FC-
erne 32 (3334|3536 |37 (38|39|40 |41 42|43 |44 |45 |46 47
FF: Communcation Parameters
Para him
mete Name Setting Range and Description FaCt.O Yy dlf{ Pag
7 Setting |cati| e
on
FF-0 |Communication 0: Modbus  1: USS command 0 « 159
0 Protocol Options 2: CAN
FF-0 |Communication 0: §N,1 1: 8E,1 2: 8,0,1 3:0 o 195
1 Data Format 8,N,2
0:1,200bps  1:2,400bps
2:4,800bps  3:9,600bps
FF-0 . 4:19,200bps  5:38,400bps
,  BaudRateOptions |5.s7"con106 7:115,200bps 3 19
8:250,000bps
9:500,000bps
gF'O Local IP Address |0 ~247 1 x 159
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FF-0 Communication
4 " |Timeout Detection|0.1 ~ 600.0s 10.0s o [159
Time
FF-0 |Local Response 0 ~ 1.000ms Sms o 1159
5 Delay ’
0: No action
1: Alarm
FF-0 |Communication 2: Fault and free shutdown
6 Timeout Action 3: Alarm; press F0-00 for operation 0 x |159
4: Alarm; press F0-07 to operate at an
upper frequency limit
5: Press F0-08 to alarm
FF-0 |{USS Message PZD
7 Words 0~4 2 19
FF-0 Communication
3 Frequency  Setting|0.001 ~30.000 1.000 o |160
Proportion
Fn: Factory Settings
Mo
Para Factory | difi
mete Name Setting Range and Description ory .
. settings | cati
on
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FP: Fault Logs

Pa:':rme Name Setting Range and Description Pages
16. EEF: External
fault
17.  oLP: Motor
overload

0. No fault 18. ULd: Inverter
1. ocb: Instantaneous startup underload
overcurrent 19.cnF: Main loop
2.0cA: Accelerated contactor fault
operation overcurrent 20.  cno:  Water
3.0cd: Decelerated operation supply ~ system
overcurrent contactor fault
4.0cn:  Constant  speed 21. EEP - Parameter
operation overcurrent storage failure
5.0uA: Accelerated 22- o CFE:
operation overvoltage Cornrnunl'catlon
6. oud: Decelerated abnormality
operation overvoltage ccF: Current
FP-00 |Type of Last Fault . detection fault 169
7. oun : Constant speed 24. LPo: Water level
operation overvoltage transducer
8. ouE: Overvoltage on abnormality
standby 25. Aco: Analog
9. dcL: Undervoltage in input offline
operation 26. PLL: Clean
10. PLI: Input phase lack water pool water
11. PLo: Output phase lack shortage
12. FoP: Power device 27 Ho: Thermal
protection resistor
13. oHI: Inverter overheat open-circuit
14. oLI: Inverter overload 728  Abb: Abnormal
15. oLL: Motor overload shutdown fault
29. Retained
30. Retained
31. PnL: Control
panel offline
Cumulative
FP-01 |Operation Time|Min. unit:1h 169
during Last Fault
Working
FP-02 [frequency during| Min. unit: 0.01Hz 169
Last Fault

71




Lists of function parameters

Pa:':rme Name Setting Range and Description Pages
Frequency

FP-03  |Settings  during| Min. unit: 0.01Hz 169
Last Fault
Output  Current|, . .

FP-04 during Last Fault Min. unit: 0.1A 170
Output  Voltage| , ,. .

FP-05 during Last Fault Min. unit: 0.1V 170
Output Power| . . .

FP-06 during Last Fault Min. unit: 0.1kW 170
Busbar  Voltagel|, .. .

FP-07 during Last Fault Min. unit: 0.1V 170
Inverter ~ Bridge

FP-08 |Temperature Min. unit: 0.1°C 170
during Last Fault
Pump  Status 1 Ten thousands digit: #5 Thousands digit: #4

FP-09 ump .y Hundreds digit: #3 Tens digit: #2 Units 170
during Last Fault | ,.". "

digit: #1

Pump Status 2| Tens digit: Drainage pump Units  digit:

FP-10 . . 170
during Last Fault | Sleeping pump

FP-11 799 @ L [t The same designation as FP-00 170
One Fault
Cumulative
Operation  Time|, . o

FP-12 dure Low u Min. unit: 1h 170
One Fault

FP-13 Type of Last but The same designation as FP-00 170
Two Fault
Cumulative
Operation ~ Time|, . .

FP-14 during Last but Min. unit: 1h 170
Two Fault
Type of Last but . .

FP-15 Three Fault The same designation as FP-00 170
Cumulative
Operation ~ Time| , . o

FP-16 Gty eg Do Min. unit: 1h 170
Three Time

FP-17 Type of Last but The same designation as FP-00 170
Four Fault
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Parame

ter Name Setting Range and Description Pages

Cumulative
Operation ~ Time|, . .

FP-18 during Last but Min. unit: 1h 170
Four Time
Single Operation

FP-19 |Time during a|Min. unit: 0.1h 170
Fault
Fault Logs 11: Parameters in this menu are cleared and the

FP-20 Cleared & settings automatically change to 00 upon 170

completion.
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FU: Data Monitoring

Para Name Setting Range and Description Pag
meter es
FU-00 |Working frequency | Motor rotation frequency; min. unit: 0.01Hz 172
FU-01 |Frequency Settings | Unit indicator lamp flashes; min. unit: 0.01Hz 172
FU-02 |Output Current Min. unit: 0.1A 172

: : o o
FU-03 Load Current| The rated inverter current is taken as 100%; min. unit: 172
Percentage 0.1%
FU-04 |Output Voltage Min. unit: 0.1V 172
FU-05 |[Rotation Speed Min. unit: 1r/min 172
FU-06 Rotgtlon R Unit indicator lamp flashes; min. unit: 1r/min 172
Settings
FU-07 |DC Busbar Voltage | Min. unit: 0.1V 172
FU-08 |Output Power Min. unit: 0.1kW 172
FU-09 |Working - Linear| yp, it gy 172
Velocity
Linear Velocity| ,, . . .. . .
FU-10 . Unit indicator lamp flashes; min. unit: 1m/s 172
Settings
pu-11 DD Feedbackiy i it 0.01 172
Value
FU-12 |PID Settings Min. unit: 0.01 172
FU-13 |AIl Min. unit: 0.1% 172
FU-14 |AI2 Min. unit: 0.1% 172
FU-15 |AI3 Min. unit: 0.1% 172
FU-16 |PFI Min. unit: 0.1% 172
FU-17 UP./DOWN Unit indicator lamp flashes; min. unit: 0.1% 172
Adjustment
Ten thousands digit: Pump #5 Thousands digit:
Pump #4 Hundreds digit: Pump #3 Tens digit:
FU-18 [Pump Status 1 Pump #2  Units digit: Pump #1 172
0: On standby 1: In variable-frequency operation 2: In
line-frequency operation 3: In fault overhaul
Tens digit: Drainage pump Units digit: Sleeping
FU-19 |Pump Status 2 pump Same as FUL8 (0~3) 172
FU-20 |PID Output Value |Min. unit: 0.1% 173
FU-21 |Radiator Min. unit: 0.1°C 173
Temperature
FU-2 |Output Power| \fin. unit: 0.01 173
Factor —
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Para Name Setting Range and Description Pag
meter es
kWh Meter ~ c q
FU-23 : 0.0 ~ 6553.5kWh; hold and @ at one time to 173
Settings reset the parameters and the KWH timer
FU-24 [KWH Timer 0.00 ~ 655.35h; hold and @ at one time to 173
reset the parameters and the KWH timer
Ten thousands digit: X5 Thousands digit: X4
Digital Input| Hundreds digit: X3 Tens digit: X2 Units digit:
FU-25 . 173
Terminal Status 1 | X1
0: OFF 1: ON
.. Hundreds digit: REV Tens digit: FWD  Units
FU-26 ?‘fﬁ}lal Stat hg’“t digit: X6 173
¢ U< | 0:0FF 1:0N
Digital Output| Tens digit: Y2 Units digit: Y1
FU-27\ rerminal Status 0: OFF 1: ON 173
Rela Output Ten thousands digit: T5 Thousands digit: T4
FU-28 Ternilinal Stat P Hundreds digit: T3  Tens digit: T2  Unit digit: T1 173
¢ Y| 0: OFF 1: ON
Extension Digital| Ten thousands digit: X11 Thousands digit: X10
FU-29 |Input Terminal| Hundreds digit: X9  Tens digit: X8 Units digit: X7 [173
Status 0: OFF 1: ON
Extension Digital Ten thousands digit: T10 /Y7 Thousands digit:
FU-30 |Output  Terminal /T32Y6 Hundreds digit: T8/Y5 Tens digit: T7 173
Status Units digit: T6/Y3 0: OFF 1: ON
Extension Digital
FU-31 [Output  Terminal| Relay T11 0: OFF 1: ON 173
Status
FU-32 Communication 0~ 60,000 174
Error Frequency
Frequency Settings
FU-33 [3lteF Min. unit: 0.01Hz 174
Acceleration/Decel - wis o
eration Ramp
Frequency of inverter output voltage (factory settings);
FU-34 |Output frequency min. unit: 0.01Hz 174
FU-35 ~ FU-50 Retained 174
FC-16 | User Parameter 1
= = Fact.ory -00.01 | Modification | o
Settings
FC-45 | User Parameter 30
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Setting | -00.01 ~FU.50; Except Fn (factory settings), -00.01 is void and others are
Range |harameter numbers. For example, F0.01 represents FO-01

FC-46 | User Parameter 31 Factpry FC.00 | Modification O
Settings

FC-47 | User Parameter 32 Fact‘ory FO0.10 Modification O
Settings

[ User Parameters 1—30 are used to select parameters the user frequently uses or is
concerned about. When FC-00 = 1, only these parameters are displayed. This function
is especially suited for matching users;

) User Parameters 31 and 32 cannot be modified. They respectively indicate “display
parameter settings” and “parameter write protection”.

3 Instance: If F0.01 is set for FC-16, the first function of the user parameter will be F0-01.
Then set FC-00 as 1. If the menu is accessed in the monitoring mode, only three
parameters are displayed (F0-01, FC-00 and F0-10)
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6. Details about Function Parameters

6.1. F0O: Basic Parameters

.. . Factory 50.00H . .
F0-00 Digital Frequency Settings Settings 2 Modification o
Setting « .
Range 0.00Hz ~ F0-06*“Max. Frequency
Main Setting Channel for | Factory . .
= Normal Operation Settings v o dtiiriiein °
0: FO-00 adopts digital settings
via the control panel adjustment 1: Communication settings; F0-00 is used
. (@ and ™M) for initial value
Setting | 5. UP/DOWN  adjustment 4: AI2 5. AI3
Range | 3. A1
6: PFI 7: Panel potentiometer (applicable only to
SB-PU03)

Refer to the following figures for frequency channel settings:

o}
1 o}
o

o]

PFI

F0-00 digital settings
reference
UP/DOWN Value
o
[ A

1 0
op tT s '
Al l 3
ain reference |
| 1l 6
Digital Input 11 . '
A2 P Digital input32
==
PFI (F7-00=2)

ffffffffffff

F1-06 ! Jog Command

Main reference frequency +
ProcessPID | —o0

Reference frequency
before limitation

Multi-speed

Auxilairy reference
frequency

o
:

( for normall
operation)

The inverter has four operation modes with the following priority levels (from high to low):
jogging, process identification (PID), multi-speed and normal operation. For instance, if the
multi-speed mode is effective in a normal operation, the main frequency settings will depend

on the multi-band frequency.

0 The main settings of normal operation may be selected via F0-01 “Main Setting

Channel for Normal Operation”. Forced switching may be executed by digital input
11(“Switching of frequency settings to AI1”). Refer to Page 53 for details.
@ Define the auxiliary setting channel via F0-04 “Auxiliary Setting Channel Options”, or

78



Details about Function Parameters

disable it via digital input 32 “auxiliary channel disabled”. Refer to Page 53 for details.
If F7-00 “PID control function options” is set as 2, the pre-ramp frequency settings may
be modified.

A jogging command means that a keyboard jogging via panel control is effective, or
that a digital input 14 “Clockwise Jogging” or 15 “Anticlockwise Jogging” via terminal
control is effective.

The final frequency settings will be subject to F0-07 “Upper frequency limit” and
F0-08 “Lower frequency limit”.

F0-02 Corpmand Execution Channel Fact.ory 0 Modification | x
Options Settings

Setting | 0: Control panel (EXT Extinguished) 1: Terminal (EXT Illuminated)

Range | 2: Communication Control (EXT Flashing)

(af]

(8]

When the command execution channel is the control panel, press (%) to change
direction. When power supply is on, the default direction is clockwise. The function of
@ is selected via the hundreds digit of FC-01.

Forced switching of the channel of command execution channel is enabled via digital
input 42 “Switching of command execution channel to terminal or panel”. Refer to
Page 54 for details.
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F0-03 lli/fsg:ency Setting Retention 5 :tct:itgg 00 Modification | o
Units digit: 0: Upon poweroft, the main frequency settings modified via
Poweroff ) communication or will be stored to FO-00
storage option 1: Upon poweroft, the main frequency settings modified via

Setting communication or @ will not be stored

Range |Tens digit: 0: Upon shutdown, the main frequency settings modified

Shutdown via communication or will be retained

retention

options
P communication or will be restored to F0-00

1: Upon shutdown, the main frequency settings modified via

O This parameter is effective only when F0-01 “Main setting channel for normal

operation” is 0 or 1.

F0-04 Aux.lllary Setting Channel | F act‘ory 0 Modification | o
Options Settings
) . 1: F0-00 “digital2: UP/DOWN adjustment
. 0: Inapplicable PP
Setting ) frequency settings 5: AI3
Range 3: All 4: AI2
£ | 6. PFI '
F0-05 | Auxiliary Channel Gain Factory |4 600 | Modification | o
settings
Isfmng -1.000 ~ 1.000
ange
(0 Refer to Page 43 for descriptions of F0-00 and F0-01.

F0-06 Max. Frequency Fact.ory 50.00Hz | Modification | %
Settings

Setti .

R‘:mg::g F0-07 “Upper Frequency Limit” ~ 650.00Hz

.. Factory . .

F0-07 Upper Frequency Limit Serittires 50.00Hz | Modification | %

Setti .

R‘:mg::g F0-08“Lower Frequency Limit” ~ F0-06“Max. Frequency”

F0-08 Lower Frequency Limit Fact.ory 0.00Hz Modification | %
Settings

Setting | 00Hz ~ F0-07 “Upper F Limit”

Range .00Hz - pper Frequency Limit
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@ F0-06 “Max. Frequency”: This is the frequency corresponding with a frequency setting

of 100%. It is used for calibration for a frequency setting by analog input or PFL.

@ F0-07 “Upper Frequency Limit”/F0-08 “Lower Frequency Limit”: Limits for the final

frequency settings.

F0-09 Direction Lock Ethtl(r)lrgs 0 Modification | o
0: Both clockwise
Setting dlrgctlon . and 1: Clockwise direction 2: Anticlockwise direction
Rance anticlockwise lock lock
& direction are
applicable

0 It is recommended that the direction lock be used only for a single-direction rotation.
3 If a direction change is required by turning @ on the control panel, the hundreds
digit of FC-01 must be set as 1 or 2.

F0-10 Parameter Write Protection lgac§0W 0 Modification | o
ettings
0: Write protection inapplicable; all parameters are subject to rewriting except
Settin read-only parameters
Rangeg 1: No parameter is subject to rewriting except F0-00 “Digital Frequency

Settings”, F7-04 “PID Digital Settings” and this parameter
2: No parameter is subject to rewriting except this parameter

B3 This function prevents modification of parameters by error.

F0-11 Parameter Initialization Fact.ory 00 Modification | X
Settings
. 11: Initialization 22: Initialization applicable to all parameters except
Setting S . .
Range communication parameters NOTE: The parameter automatically changes

to 00 upon completion of initialization

3 Parameter initialization restores a parameter to factory settings and the fault logs are not

restored (Fault logs may be cleared by FP-20).

FO0-12

Factory

Settings 00 Modification | x

Parameter Copying
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Setting
Range

11: Parameters are uploaded from
the inverter to the panel

33: Conformity of the control panel
to the inverter parameters is
verified

After verification, the parameter
automatically changes to 00

22: Parameters are downloaded from the
control panel to the inverter
44: Parameters stored in the control
panel are cleared

3 Parameter copying is a very useful function on occasions where more than one inverter
adopts the same settings.
3 It is inadvisable to use the downloading function between inverters of different power

ratings.

3 This function only applies to control panels integrating parameter coping (SB-PU70E
and SB-PU200).

Depend
Facto on
F0-13 | Rated Inverter Power ory inverter | Modification | [
Settings
model
No.
3 Rated inverter power can be checked (min. value: 0.01kW).
Facto Depend
F0-14 | Software Version ory on Modification | [J
Settings .
Version
3 Software version is verifiable; range: 0.00 ~ 99.99.
F0-15 User Password Settings Fact‘ory 0000 | Modification | o
Settings
IS{ettlng 0000 ~ 9999; 0000 indicate an ineffective password
ange

3 The password will become effective if there is no key operation within 2 minutes after
the password is set. In the monitoring mode, press @ and @ to activate the

password immediately.

6.2. F1: Acceleration/Deceleration, Startup, Shutdown and Jog Parameters

F1-00

Acceleration Time 1

Factory
Settings

Depend
on
inverter
model
No.

Modification
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Depend
Facto on
F1-01 Deceleration Time 1 ory inverter | Modification | o
Settings
model
No.
Depend
Facto on
F1-02 Acceleration Time 2 ory inverter | Modification | o
Settings
model
No.
Depend
Facto on
F1-03 Deceleration Time 2 ory inverter | Modification | o
Settings
model
No.
0.1 ~3600.0s
Setting Acceleration time: The time required to increase the frequency by S0Hz
Range Deceleration time: The time required to decrease the frequency by S0Hz
NOTE: Factory settings are 6.0s for 22kW inverter series and below and
20.0s for 30kW and above
Deceleration Time in an | Factory . .
Lkl Emergency Shutdown Settings L bleaibiteilon | ©
lsfmng 0.1 ~3600.0s
ange
Auto Switching Point for Facto
F1-05 Acceleration/Deceleration ory 0.00Hz | Modification | X
- Settings
Time
Setting | 0.00 ~ 650.00Hz; the range below this point is forced to be
Range | acceleration/deceleration time 2 (F1-02/F1-03)

3 F1-00 ~F1-03 provide 2 acceleration/deceleration time systems. Options may be made

by digital input “7”. Refer to Page 52 for details.

3 For the function of F1-05 “Auto Switching Point for Acceleration/Deceleration Time”,

refer to the following figure. If auto segmented acceleration is not required, the

parameter may be set as zero. The auto switching function for acceleration/deceleration

is ineffective in the case of jog, emergency shutdown and stall prevention.
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Frequency after
accel/decel

F1-05 | |
accel/decel I I
time auto
switching
point
Time

Decel Time2

>
Accel | Accel |
Time2' Time1 '

F1-04 “Deceleration Time in an Emergency Shutdown”: When Digital Input 16 is inputted
or the communication port sends an emergency shutdown command, the inverter will shut
down as indicated by “Deceleration time in an emergency shutdown”.
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Factory . .
F1-06 Jog Frequency Serittires 5.00Hz | Modification | o
}?{ettlng 0.10 ~ 50.00Hz
ange
Depend
Facto on
F1-07 Jog Acceleration Time O | inverter | Modification | o
Settings
model
No.
Depend
Facto on
F1-08 Jog Deceleration Time O | inverter | Modification | o
Settings
model
No.
0.1 ~60.0s
Setting NOTE: Factory settings for jog acceleration/deceleration time are 6.0s for
Range 22kW inverter series and below

Factory settings for jog acceleration/deceleration time are 20.0s for 30kW
inverter series and above

3 In the panel control mode, set the thousands digit of FC-01 as 1 and ® will be used
for the jog; in the terminal control, standby mode, jogging will be enabled by Digital

Inputs 14 “Clockwise Jog” and 15 “Anticlockwise Jog”. When both the signals are

effective or ineffective, jog will not be enabled.

(A8
(A8

In the jog mode, auxiliary settings and PID frequency modification are ineffective.
The start/stop mode of a jog is fixed as startup at the startup frequency and shutdown in

the deceleration mode.

Clockwise/Anticlockwise Factory . .
. Rotation Deadband Time Settings s Bipdiiieution |
Isfmng 0.0 ~3600.0s
ange

I F1-09“Clockwise/Anticlockwise Rotation Deadband Time”: This means the latency
time for switching between clockwise/anticlockwise rotations. The function used to

dampen the impact of the switching between clockwise/anticlockwise rotations on the

machine.
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Factory

St 0.0s Modification|o

F1-10 [Startup Delay Time

Setting | 0.0 ~3600.0s; when an operation command is received, the latency settings
Range will be effective in a latter time; when F8-00:0, this parameter is ineffective

3 When selecting the water supply mode for the inverter, F1-10 “startup delay time” will
be ineffective and the operation command will be immediately executed.

F1-11 | Startup Mode Factory | Modification | x
Settings
Setting | 0: Startup from the startup frequency 1: DC braking comes before startup
Range | from the startup frequency  2: Startup in the rotation speed tracking mode
Factory . .
F1-12 Startup Frequency Settings 0.50Hz | Modification | o
aoUng 6,00 ~ 60.00Hz
ange
F1-13 | Startup . Frequency | Factory 100 | nodification | o
Maintenance Time Settings
Setting | 1 ~60.0s
Range ’ :
F1-14 Startup DC Braking Time lgact.ory 0.0s Modification | o
ettings
Setting 0.0~ 60.0s
Range ’ :
F1-15 Startup DC Braking Current lgact.ory 0.0% Modification | o
ettings
IS{ZES;g 0.0 ~ 100.0%; the rated current of the inverter is taken as 100%

3 Inverter Startup Modes:

When F1-11 =0, the inverter will start up from the startup frequency. After startup, the
inverter will operate at the “startup frequency” (F1-12), which is maintained for a time set
by F-13 “Startup Frequency Maintenance Time”. This is intended to reduce the impact
current at startup.

When F1-11 = 1, the inverter will enforce a DC braking before startup from the startup
frequency. In some cases where the motor is running upwind in an anticlockwise direction
before startup, a DC braking may be enforced before startup to prevent a startup impact
overcurrent. The parameter may be set via F1-14 “Startup DC Braking Time” and F1-15
“Startup DC Braking Current”.
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When F1-11 =2, the inverter will startup in a rotation speed tracking mode. The
inverter will automatically identify the motor rotation speed/direction prior to motor startup
and then start up the motor smoothly from the corresponding frequency without producing
any impact. It is not necessary to wait until running motor stops thoroughly before enforcing
a restart. You may minimize the startup time and impact.

3 In the case of a restart during an instantaneous stop, self-reset or restart after an
operation suspension, tracking startup may be enforced via Fb-25 “Restart Mode of
Instantaneous Power Failure, Self-Reset and Operation Suspension”.

3 Refer to the following figures for startup/shutdown DC braking:

Output frequency

Shutdown/DC
braking frequency
Startup frequency -——---—--—-

Time

Output frequency
Shutdown DC

braking frequency |- _____1
I
StartupDC [~ !
braking current Time

»

Shutdown DC Shutdown DC
braking waiting time braking time

Startup DC braking time
| NOTE: It is inadvisable to restart after a prolonged DC braking in the event of a
high-speed startup or startup with great-inertia loads. Tracking startup is
recommended.
‘I NOTE: If the inverter is started immediately after a free shutdown, the remanence of

the counter-electromotive force will cause an overcurrent. Therefore, if the
motor requires an immediate startup when it is still running after a free
shutdown, tracking startup is recommended.

F1-16 Shutdown Mode IS:thti(r)gs 0 Modification | o
Setting | 0:  Shutdown in I Free shutdown 2: Deceleration+ DC braking
Range | deceleration mode ' + DC Braking

Fi-17 | Shutdown/DC Braking | Factory | o 5op, | Modification | o

Frequency Settings
Isftt“‘g 0.00 ~ 60.00Hz
ange
Fi-ig | Shutdown DC Braking Latency gzatl(r)llgs 0.00s | Modification | o
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SOUINE | 0,00~ 10.00s

ange

F1-19 Shutdown DC Braking Time Fact‘ory 0.0s Modification | o
Settings

Setting 0.0~ 60.0s

Range ’ ’

F1-20 Shutdown DC Braking Current Fact‘ory 0.0% Modification | o
Settings

iettlng 0.0 ~ 100.0%; the rated inverter current is taken as 100%

ange

& Inverter Shutdown Mode:

When F1-16 =0, the inverter will shut down in an deceleration mode: The working
frequency will become lower until the inverter changes into the standby mode when F1-17
“Shutdown/DC Braking Frequency” is actuated.

When F1-16 =1, the inverter will have a free shutdown. The inverter will lock the
output and the motor will slide freely to a shutdown. But if it is a jog shutdown or an
emergency shutdown, the deceleration-mode shutdown will still be effective. Generally, a
free shutdown is not recommended for water pumps, because the pump has a shorter
shutdown time and a sudden shutdown may cause a water hammer effect.

When F1-16 =2, the “shutdown in deceleration mode + DC Braking” will be effective.
Upon receipt of the shutdown command, the inverter will decelerate; when F1-17
“shutdown/DC braking frequency” is actuated, the output will be clocked. After F1-18
“shutdown DC braking latency time”, provide a DC current for the motor as directed by
F1-20 “Shutdown DC Braking Current”. After the settings for F1-19 “Shutdown DC
Braking Time” are actuated, the motor will shut down. Please refer to Page 47 for
startup/shutdown DC braking. The DC braking status will be maintained by digital input 34
“DC Braking Shutdown”. Refer to Page 53 for details.

y | CAUTION: DC braking is recommended only for low-speed operation (10Hz and
below) or small-power motors.

/ | . CAUTION: In a DC braking, the mechanical energy of the load is transferred to the
rotor. Frequent or longtime DC brakings may cause a motor overheat.

3 In a command execution channel other than communication control, hold and

double-click to enforce a free shutdown of the inverter, provided that the control

panel is not locked.
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6.3. F2: V/F Control Parameters

F2-00 V/F Curve Settings lgact.ory 1 Modification | %
ettings
0: Custom (Refer to
Parameters F2-14 ~ F2-21) 1: Linear V/F Curve (1.0-th power)
2: V/F Curve 1 (Torque 3: V/F Curve 2 (Torque lowering; 1.5-th
Setting | Jowering; 1.2-th power) power) )
Range | 4. V/F Curve 3(Torque 5: V/F Curve 4(Torque lowering; 2.0-th

lowering; 1.7-power)
6: V/F Curve 5(Torque
lowering; 3.0-th power)

power)

3 V/F curves may be set as user-defined multisteps fold line, linearity and kinds reducing

torque molds.

3 V/F curves (torque lowering) can improve motor efficiency of fans and pumps when

the torque lowering load is operating at a light load. For these loads, auto

energy-saving modes can be applied to improve motor efficiency (refer to descriptions
of F2-11 on Page 49).
3 V/F curves (torque lowering) and auto energy-saving can reduce operation noise while

improving efficiency. Refer to the following figures for linear V/F curves and V/F

curves (torque lowering):

Voltage Basic frequency; Max. output voltage

h power
h power
h power
h power
h power
h power
Frequency
0
F2-01 Torque Elevation Options 1S7ac§0ry 1 Modification | X
ettings
Setting | 0: Tnapplicable 1: Manual torque elevation 'only
. 3: Manual torque elevation + auto torque
Range 2: Auto torque elevation only .
elevation
Depend
c on
F2-02 Amp!ltude of Manual Torque Fact‘ory inverter | Modification | o
Elevation Settings
model
No.
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Setting

15kW inverters and below: 0.0 ~15.0% |, 18.5kW inverters and

Range | above: 0.0~10.0%

F2-13 “max. output voltage” is taken as 100%

Cut-Off Point of Manual | Factory

) o . .
Lol Torque Elevation Settings 10.0% WA || ©
tti . .
IS: e 0.0~ 100.0%; F2-12 “Basic frequency” is taken as 100 %
ange
F2-04 Auto Torque Elevation Range Fact‘ory 100.0% | Modification | x
Settings
Isfmng 0.0~100.0%
ange
3 Manual torque elevation can improve the low-speed torque and startup torque of the

motor. Tune up F2-02 “Amplitude of Manual Torque Elevation” until the startup
requirements are met. The amplitude value must not be too great, otherwise there will
be motor overheating or overcurrent.

The relation curve of output voltage (V) and frequency (F) consists of a setup V/F
curve, manual torque elevation and auto torque elevation. Please refer to the following
figure for the relation between F2-03 “Cut-off point of auto torque elevation”, F2-12
“Basic frequency” and F2-13 “max. output voltage:

Auto torque elevation can change the voltage real-time according to the load current
intensity, compensate the voltage loss of the stator impedance, automatically adapt to
different loads and output appropriate voltage. This function can ensure larger output
torque under heavy loads and smaller output currents under zero load.

Tracking startup, auto torque elevation and slip compensation involve some motor
parameters. Please confirm that these parameters conform to the parameters on the

nameplate.
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A Voltage ]
Max. output - ———— 777B§slc7f£eggsinfx;7nlax. output voltage
voltage | |
o
1 1
| |
Amplitude } }
of manual 7 | |
toque - | } } .
elevation (  cut-Off Point of Basic Max.  Frequency
Manual Torque frequency frequency
Elevation
F2-05 Slip Compensation Gain Fact‘ory 0.0% | Modification | o
Settings
Setting | 0 ~300.0%
Range ’ ’
F2-06 Filter Tlme of Slip Factpry 1.0s Modification | x
Compensation Settings
Setting 0.1 ~25.05
Range ’ ’
F2-07 Clipping ) of Electric Slip Fact‘ory 200% | Modification | x
Compensation Settings
F2-08 Clipping qf Regenerated Slip Fact‘ory 200% | Modification | x
Compensation Settings
tti . .
IS{anLg 0 ~250%; the rated motor slip frequency is taken as 100%

3 Slip Compensation: If the output frequency remains unchanged, the load change may

cause a slip change and the rotation speed will drop. Slip compensation supports online

adjustment of the inverter’s output frequency according to load torque, minimizes

change in rotation speed with load and improves speed control accuracy.

3 Slip compensation is effective in chases where auto torque elevation is enabled (when
F2-01=2 or 3);
0 Slip compensation may be adjusted by F2-05 “Slip Compensation Gain”. It is

recommended that the adjustment be done according to the drop of the rotation speed

when the motor temperature is relatively stable under load operation. If the slip

compensation gain is 100%, it means that the compensation value at the rated torque is

the rated slip frequency.

Formula of Rated slip frequency: Rated slip frequency =Rated frequency— (Rated

rotation speed x Number of poles+120)

(3 If the motor oscillates in the course of slip compensation, tune up F2-06 “Filter time of

slip compensation”.
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Depend
Facto on
F2-09 Vibration Dampening Setti Y inverter Modification | o
ettings
model
No.
iettlng 0~200
ange

0 The oscillation of a motor under a zero or light load may be controlled by adjusting this

parameter. Tune up the value to eliminate oscillation.

F2-10 | AVR Settings gz;tl‘l’lrgs 1 Modification | x
Setting ) . . . 2: Only inapplicable in a
Range 0: Inapplicable 1: Always applicable deceleration

3 AVR means auto voltage regulation. This function ensures that the output voltage is

stable when the input voltage or the DC busbar voltage oscillates, thus securing the

production process and product quality.

L2 When the input voltage exceeds the rated value, enable AVR to prevent the motor from

operating under too high a voltage.

3 Compared with the “always applicable” mode, the “only inapplicable in the event of a

deceleration” mode allows faster deceleration, but requires a larger deceleration current.

This is because a deceleration causes the DC busbar voltage to rise. If the dead output

voltage of AVR also increases, the loss of the motor also increases and the mechanical

energy feedback is reduced. Therefore, the deceleration time is shorter.

/ | CAUTION: If the load has a very large rotary inertia, AVR must be set as “Always
Applicable” to prevent a motor overheat caused by overvoltage in deceleration.

q 5 Factory . .
F2-11 Auto Energy-Saving Options Settings 0 Modification | o
Setting ) . ) .
Range 0: Inapplicable 1: Applicable
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3 Auto Energy-Saving Options: The output voltage is automatically adjusted to minimize
the load current and motor loss at a constant rotation speed. This function is especially
effective for such loads as fans and pumps with torque lowering characteristics. Refer
to the following figures:

Current

%vy load

Small |OW ‘

0 working point working point

of lowest current of lowest cu

rrent

3 Auto energy-saving applies to stable loads only.

Output voltage

[ Auto energy-saving requires the application of auto torque elevation and slip
compensation.

F2-12 Basic Frequency Fact.ory 50.00Hz | Modification | %
Settings

}?{ettlng 1.00 ~ 650.00Hz

ange

F2-13 Max. Output Voltage Fact.ory 380V Modification | %
Settings

Isfmng 150 ~ 500V

ange

F2-14 | V/F Frequency F4 Factory | 6 00Hz | Modification |
Settings

Setti .

Rimlgltag F2-16“V/F Frequency F3” ~ F2-12* Basic Frequency”

F2-15 | V/F Voltage V4 ga“.ory 0.0% | Modification | x

ettings

Setting | F2-17“V/F Voltage V3”~ 100.0%; F2-13“Max. Output Voltage” is taken

Range | 45100%

F2-16 | VIF Frequency F3 Factory | 6 60Hz | Modification |
Settings

Setting « . « »

Range F2-21“V/F Frequency F2” ~ F2-14*“V/F Frequency F4

F2-17 | V/F Voltage V3 Factory -1 9, Modification | x
Settings
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Setting F2-19“V/F Frequency V2” ~F2-15“V/F Frequency V4”; F2-13“Max. Output
Range | voltage” is taken as100%
F2-18 | V/F Frequency F2 g:tcttl‘r’lrgys 0.00Hz | Modification | x
tti
IS{ZHI;g F2-20“V/F Frequency F1” ~ F2-16“V/F Frequency F3”
F2-19 | V/F Voltage V2 g:tcttl‘r’lrgys 0.0% Modification | x
Setting F2-21“V/F Frequency V1” ~F2-17“V/F Frequency V3”; F2-13 “max. output
Range voltage” is taken as 100 %
F2-20 | VI/F Frequency F1 gz;tl‘l’lrgs 0.00Hz | Modification | x
Isfttmg 0.00Hz ~ F2-18“V/F Frequency F2”
ange
F2-21 | V/F Voltage V1 gz;t;’lrgs 0.0% Modification | x
Setting 0.0% ~F2-19“V/F Voltage V2”; F2-13 “Max. Output Voltage” is taken as
Range 100%

3 Refer to the following figures for custom settings of the V/F curve:

Voltage
(Basic frequency; max. output voltage)
(F4,\4)
(F3,\3)
(F1, v (2. \2)
' Frequency
0
6.4. F3: Motor Parameters
Depend
Facto on
F3-00 Rated Frequency ory inverter | Modification | X
Settings
model
No.
Isfttmg 0.40 ~ 500.00kW
ange

94




Details about Function Parameters

F3-01 Number of Poles Fact'ory 4 Modification | %
Settings
Setting
Range 2~48
Depend
Facto on
F3-02 Rated Current ory inverter Modification | X
Settings
model
No.
}?{ettlng 0.5~ 1200.0A
ange
F3-03 Rated Frequency Fact'ory 50.00Hz | Modification | %
Settings
}?{ettlng 1.00 ~ 650.00Hz
ange
Depend
Facto on
F3-04 Rated Rotation Speed oty inverter | Modification | x
Settings
model
No.
SSUINE | 125 ~ 40000r/min
ange

L Prior to the operation of the inverter, input Parameters F3-00 ~ F3-04 inscribed on the
nameplate.
2 When F8-00+£0 (water supply options), set up the rated current for pumps (F8-30~35).

6.5. F4: Digital Input Terminals and Multi-Speed

Functions of Digital Input | Factory . .

LEALY Terminal X1 Settings ! bilgalbitenion |

F4-01 F unct.lons of Digital Input |Factory 5 Modification o
Terminal X2

F4-02 F unct.lons of Digital Input |Factory 3 Modification o
Terminal X3

F4-03 F unct.lons of Digital Input |Factory 12 Modification o
Terminal X4

F4-04 Funct.lons of Digital Input |[Factory 13 Modification «
Terminal X5
Functions of Digital Input |Factory Modification

F4-05 Terminal X6/PF1/Pulse 0 X
Frequency Input
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Functions of Digital Input |Factory Modification
F4-06 Terminal X7 (Extension 0 X

Terminal)

Functions of Digital Input |Factory Modification
F4-07 Terminal X8 (Extension 0 X

Terminal)

Functions of Digital Input |Factory Modification
F4-08 Terminal X9 (Extension 0 X

Terminal)

Functions of Digital Input |Factory Modification
F4-09 Terminal X10 (Extension 0 X

Terminal)

Functions of Digital Input |Factory Modification
F4-10 Terminal X11 (Extension 0 X

Terminal)
F4-11 Functions of FWD Terminal Factory 38 Modification X
F4-12 Functions of REV Terminal Factory 39 Modification X
Is{ztrig::g Refer to the following table for definitions of digital input functions

[ Table of Definitions of Digital Input Functions (The same function must not be
selected for any two different digital input terminals)

0: Connection to the following signals
is inapplicable

+1: Multi-band frequency option 1
+2: Multi-band frequency option 2

+20:
+21:
+22:

UP/DOWN: Down
UP/DOWN: CLEAR
Check of Contactor 1K1

+3: Multi-band frequency option 3 +23: Check of Contactor 1K2
+4: Check of upper water level +24: Check of Contactor 2K1
limit of clean water pool k of Contactor 2K2
+5: Check of lower water level limit +26: Check of Contactor 3K1
of clean water pool +27: Check of Contactor 3K2
+6: Check of water shortage level of +28: Check of Contactor 4K1
clean water pool +29: Check of Contactor 4K2
+7: Acceleration/deceleration time +30: Check of Contactor SK1
option 2 +31: Check of Contactor 5K2
+8: Multi-PID Option 1 +32: Auxiliary setting channel
+9: Multi-PID Option 2 disabled
+10: Multi-PID Option 3 +33: Switching of PID settings
+11: Switching of frequency settings to A2
to ATl +34: DC-braking shutdown

+40: Maintenance  of
Analog Frequency
Settings

+41:
Acceleration/Deceleration
disabled

+42: Switching of
command execution
channel to terminal or
panel

+43: Pump #1
disabled/Motor Option 1
+44: Pump #2
disabled/Motor Option 2

+45: Pump #3 disabled
+46: Pump #4 disabled
+47: Pump #5 disabled
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+12: External fault input +35: PID (Process  +48: Small sleeping pump
+13: Fault reset identification) disabled disabled
+14: Clockwise jog +36: PID Parameter Option 2 +49:  Drainage  pump
+15: Anticlockwise jog +37: Three-wire mode disabled
+16: Emergency shutdown shutdown command +50: Wastewater tank
+17: Inverter operation disabled +38: Internal virtual FWD lower water level limit
+18: Free shutdown terminal +51: Wastewater tank
+19: UP/DOWN: UP +39: Internal virtual REV  upper water level limit
terminal +52: Signal of upper water
level limit
+53: Signal of lower water
level limit
+54: Signal of firefighting
system in operation
+55: Priority pump startup
option 1
+56: Priority pump startup
option 2
+57: Priority pump startup
option 3
3 A negative value means that the terminal input is a high level or that the rising edge is
effective. A positive value means that the .terminal input has a low level, or that the
falling edge is effective. If the same function is selected via F4-00 through F4-12, the
setting with the greater parameter number is effective.
3 SB200 is inbuilt with 8 multifunctional programmable digital input terminals (X1, X2,
X3, X4, X5, X6, FWD and REV). Five other extension input terminals are also
provided.
3 Functions in the table of digital input functions may be selected by the digital input
terminal. Also, the virtual input terminal, composed of the real-time clock module, can
also be linked with the digital input functions in the table. Refer to the description of
F9 for details.
3 Related Monitoring Parameters: FU-25 (Digital Input Terminal Status 1) and FU-26
(Digital Input Terminal Status 2)
3 Refer to the following detailed description of digital input functions:
0: Except when F4-05 = 0, connection of X6/PFI to other X terminals than PFI is
inapplicable.
1~ 3: Multi-Band Frequency Options: For coding, select Multi-Band Frequency
1—7. Refer to the following table, where “0” means effective and “1” means
ineffective:
Multi-Band Multi-Band Multi-Band Multi-Band Frequency
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Frequency Option| Frequency Frequency Selected

3 Option 2 Option 1
0 0 0 The frequency is se':t by the

channel selected via F0-01

0 0 1 F4-20 Multi-Band Frequency 1
0 1 0 F4-21 Multi-Band Frequency 2
0 1 1 F4-22 Multi-Band Frequency 3
1 0 0 F4-23Multi-Band Frequency 4
1 0 1 F4-24 Multi-Band Frequency 5
1 1 0 F4-25 Multi-Band Frequency 6
1 1 1 F4-26 Multi-Band Frequency 7

4 ~ 6: Check of Water Level of Clean Water Pool. Used for water shortage protection

in constant-pressure water supply. See the description of F80-3 on Page 72.

7: Acceleration/Deceleration Time 2. If the signal is effective, select
Acceleration/Deceleration Time 2. Acceleration/deceleration time for jog and
emergency shutdown is ineffective.

8 ~10: Multi-PID Options 1-3. The three terminals are used to select the present

PID settings via coding.

At o Option 1 PID Settings Selected
0 0 0 Depgnd on F7-01 “Channel
Setting Options”

0 0 1 F7-22 “Multi-PID Setting 17
0 1 0 F7-23 “Multi-PID Setting 2”
0 1 1 F7-24 “Multi-PID Setting 3”
1 0 0 F7-25 “Multi-PID Setting 4”
1 0 1 F7-26 “Multi-PID Setting 5”
1 1 0 F7-27 “Multi-PID Setting 6”
1 1 1 F7-28 “Multi-PID Setting 7”

11: Switching of Frequency Settings to All: When the signal is effective, the normal

working frequency setting channel will be switched to All analog voltage/current

setting. After the signal becomes ineffective, the frequency setting channel will be

restored.
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12:

13:

External Fault Input: This signal helps to input abnormality or fault information
of inverter peripherals into the inverter, cause a shutdown and report an external
fault. The signal can not be reset automatically. It can only be reset in the manual
mode. NOMALLY OFF/ON may be inputted by setting positive/negative values.
External faults may be indicated by digital output 10 “External Fault Shutdown”
(Panel display: Er.EEF).

Fault Reset: The fault will be reset when the signal is an effective edge. The
function is the same as the reset function of on the control panel.

14 ~ 15: Clockwise/Anticlockwise Jog: Refer to the description of the function of

16:

17:

18:

jog on Page 45.

Emergency Shutdown: If this signal is effective, press F1-04 “Deceleration Time
in an Emergency Shutdown” to shut down.

Inverter Operation Disabled: When this signal is effective, the inverter operation
will be disabled. If the inverter is in operation, a free shutdown will be executed.
Free Shutdown: If the signal is effective when the inverter is in operation, the
output will be locked immediately and the motor will shutdown in a freewheeling
mode.

19 ~21: UP/DOWN: UP, DOWN, CLEAR. Refer to the description of UP/DOWN

22:

23:

24:

25:

26:

27:

28:

29:

30:

on Page 56.

Check of Contactor 1K1: Used to check the contactor for Pump #1 variable
frequency operation.

Check of Contactor 1K2: Used to check the contactor for Pump #1 line
frequency operation.

Check of Contactor 2K1: Used to check the contactor for Pump #2 variable
frequency operation.

Check of Contactor 2K2: Used to check the contactor for Pump #2 line
frequency operation.

Check of Contactor 3K1: Used to check the contactor for Pump #3 variable
frequency operation.

Check of Contactor 3K2: Used to check the contactor for Pump #3 line frequency
operation.

Check of Contactor 4K1: Used to check the contactor for Pump #4 variable
frequency operation.

Check of Contactor 4K2: Used to check the contactor for Pump #4 line frequency
operation.

Check of Contactor 5K1: Used to check the contactor for Pump #5 variable
frequency operation.
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31: Check of Contactor 5K2: Used to check the contactor for Pump #5 line frequency
operation.

In the case of a constant-pressure water supply, verify if the contactor is in the

indicated operation status by connection to the NORMALLY ON/OFF contacts of the

pump control contactor. If the detected status of the contactor is different from the
indicated status, a contactor fault of the water supply system will be reported (Er.cno).

If there is a contactor fault, the water system will shut down to prevent the fault from

escalation. Please rectify the fault immediately.

32: Auxiliary Setting Channel Disabled: If this signal is effective, the auxiliary setting
function will be disabled.

33: Switching of PID settings to AI2: When this signal is effective, the PID setting
channel will be switched to AI2 analog voltage/current settings in a forced mode.
When this signal becomes ineffective, the PID setting channel will be restored to
the channel assigned by F7-01.

34: Shutdown DC-braking: In the shutdown process, when the working frequency is
lower than F1-17-“Shutdown/DC Braking Frequency” (and F1-16=2), if this
signal is effective, the shutdown DC-breaking will be effective. The DC braking
will not end until the braking time exceeds F1-19 and the command is repealed.

35: Process Identification Disabled: When this signal is effective, PID will be
disabled. PID will not be enabled until this signal is ineffective and there is no
other priority operation mode.

36: PID Parameter 2 Options: When F7-11 “PID parameter transition mode”=
and is effective, choose PID Parameter 2 (F7-08 ~ F7-10); when the parameter
is ineffective, choose PID Parameter 1 (F7-05 ~ F7-07).

37~ 39: Three-wire mode shutdown command, Internal Virtual FWD Terminal
and Internal Virtual REC Terminal: Refer to the description of the F4-13
terminal operation mode on Page 55.

40: Maintenance of Analog Quantity Frequency Settings: If this signal is effective
when the frequency settings is acquired by analog input, the frequency settings
will not vary with the analog input. If this signal is ineffective, the frequency
settings will vary with the analog input. This function is very useful in cases
where electromagnetic interference makes analog input commands susceptible to
changes. Refer to the following figures:
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Analog input

Time

Digital Input 40
Analog reference
frequency hold

Time

Reference
frequency

| |

|

f {

| |

1 1 Time

41: Acceleration/Decelearation Disabled: When this signal is effective, the

acceleration/deceleration process of the inverter is stopped; when this signal is

ineffective, the inverter will be restored to normal acceleration/deceleration

operations.

42: Switching of Command Execution Channel to Terminal or Panel: The

command channel may be switched with this signal according to F0-02. Refer to

the following table:

F0-02 Command Execution

Status of Digital Input 42

Command Execution

Channel Options Channel after Switching
Ineffective Control Panel
0: Control Panel - -
Effective Terminal
. Ineffective Terminal
1: Terminal =
Effective Control Panel
o Ineffective Terminal
2: Communication -
Effective Control Panel

43 ~44: Pump Disabled/Motor Options: To meet the requirements of users of the

SB200 inverter series which supports more than one motor of different capacities (non

constant-pressure water supply mode), auto switching functions for motors in operation

are required. In this case, different motor overload protection values have to be set.
+43: Pump #1 Disabled/Motor Option 1
+44: Pump #2 Disabled/Motor Option 2

In non-constant pressure water supply mode, the digital inputs of 43 and 44 are used as

a motor option terminal to select the rated motor current and achieve different protection

values.
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Motor Option | Current of | Current of | Current of | Current of

Terminal Motor Motor #2 Motor #3 Motor #4
#1(F3-02) (F8-30) (F8-31) (F8-32)

Motor Option 1 0 1 0 1

Motor Option 2 0 0 1 1

In the constant-pressure water supply mode, the rated current will be automatically

selected

for the corresponding pumps to achieve overload protection values. When the

digital input is set as 43 and 44, the corresponding function is Pump Disabled Options

45 ~49: Pump Disabled: After the corresponding water pump disablement signal is

inputted, an overhaul of an abnormal pump shutdown will be carried out. This
function applies primarily to water pump overhaul and no manual shutdown of
system operation is required. After the water pump is overhauled, repeal the
disablement command and the pump will be automatically started.

50 ~ 51: Check of Waste Water Pool Level: Refer to the description of F§8-03 on

Page 72.

52 ~53: Water Level Control Detection Signal: When the water supply mode is

54:

switched to water level control, the water pump will be started up or shut down
according to the water level detection signal. When the lower limit signal is
ineffective, the pump will be started; when the upper limit signal is effective, the
pump will be shut down.

Signal of Firefighting System in Operation: When this signal is effective, the
main pumps and auxiliary pumps are started and run at the max. capacity. No
constant pressure control is executed. After the firefighting command is repealed,
the system will be automatically restored to the original operation status.

55 ~57: Priority Pump Startup Options: When the tens digit of F8-39 is 0, the

pump to be started first may be directly designated via the control terminal. The
priority mode is only effective for a system in standby, constant-pressure mode.

Startup Option 3| Startup Option 2 | Startup Option 1 | Seduence o Priority
0 0 0 #1 Water Pump
0 0 1 #1 Water Pump
0 1 0 #2 Water Pump
0 1 1 #3 Water Pump
1 0 0 #4 Water Pump
1 0 1 #5 Water Pump
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F4-13

Terminal Operation Mode

Factory
Settings

Modification | x

Setting
Range

0: Single-wire mode (startup/shutdown)
1: Two-Wire Mode 1 (Clockwise/Anticlockwise)
2: Two-Wire Mode 2 (startup/shutdown and direction)
3: Two-Wire Mode (Startup/Shutdown)
4: Three-Wire Mode 1 (clockwise/anticlockwise and shutdown)
5: Three-Wire Mode 2 (Operation, direction and shutdown)

3 Digital input commands: 37 “Three-wire mode shutdown command”, 38 “Internal
virtual FWD terminal” and 39 “Internal virtual REV terminal”.
[ The following table lists the logics and diagrams of different operation modes. In this

table, S means “level effective” and B means “Edge effective™:

f; " | Mode Name | Operation Logic Diagram
; _Wi s
;}gﬁlee Wire S: Operation switch; operable when effective Internal Virtual FWD Terminal
0 NOTE: The direction conforms to the GND
(Startup/Shut e .
direction of the frequency settings
down)
S2 Designatio
. (Anticlock S1 (Clockwise) n g
Two-Wire wise) S1 Internal Virtual FWD Terminal
MOde 1 1 Ineffective IneffeCtive Stop Internal Virtual REV Terminal
1 (Clockwise/ : : ;
. . Ineffective Effective Clockwise
Anticlockwis Anticlock GND
e) Effective Ineffective isg 1elockw
Effective Effective Stop
S1 . .
Two-Wi SZ(Direction) (B ]n)eSIgnath
MW(()ZI_ 21re tdown) S1 Internal Virtual FWD Terminal
ode Ineffective Ineffective StOp Internal Virtual REV Terminal
2 (Startup/Shut - ; -
Ineffective Effective Clockwise
down  and . . GND
L Effective Ineffective Stop
Direction) Anticlock
Effective Effective is: telockw
&“(])(zl-e\zlre B1: Start Buttion (NORMALLY ON) BIT Internal Virtual FWD Terminal
3 B2: OFF Button (NORMALLY OFF) Internal Virtual REV Terminal
( Startup/Sh NOTE: The direction conforms to the GND
utdown ) direction of the frequency settings
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F4-
13

Mode Name

Operation Logic

Diagram

Three-Wire
Mode 1
(Clockwise,
Anticlockwis
e and
Shutdown)
Digital input
37
“Three-Wire
Mode
Shutdown
Command”
must be
attached

B1: Stop Button (NORMALLY OFF)
B2: Clockwise Button (NORMALLY ON)
B3: Anticlockwise Button (NORMALLY ON)

BIT

Three-Wire Mode Shutdown
Qcommand

O Internal Virtual FWD Terminal

O Internal Virtual REV Terminal

Three-Wire
Mode 2
(Operation,
Direction
and
Shutdown)
Digital input
37
“Three-Wire
Mode
Shutdown
Command”
must be
attached

B1: Stop Button (NORMALLY OFF)

B2: Start Button (NORMALLY ON)

S: Direction switch; anticlockwise when
effective

Internal virtual

Three-Wire Mode
Shutdown Command

Internal virtual
FWD terminal

REW terminal
GND

B8]

In the terminal control mode, whether single-wire mode ( 1 ) or two-wire mode (2),

although they are both level-effective, the restart of the inverter after a shutdown

caused by a shutdown command originating from other sources requires a shutdown

signal prior to the emission of operation signal.
For Two-Wire Mode 3 or Three-Wire Mode, the start button will be ineffective when
the NORMALLY OFF stop button is switched off.
Even if the operation mode defines the operation direction, the direction lock still

overrides.

If the teminal command contains no information about direction, the operation

direction will be determined by the frequency channel settings (Positive/Negative).

&CAUTION: When there is an operation signal and Fb-26 “Poweron Self-Restart

Enabled”= 1 (factory settings), the inverter will start automatically after connection to
power supply.
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F4-14 Debopncmg Time of Digital Input Fact‘ory 10ms | Modification | ©
Terminal Settings
SSUINE |~ 2000ms
ange

3 Debouncing Time of Digital Input Terminal: This function is used to define the
debouncing time of the digitally inputted signals. Signals with duration shorter than the
debouncing time are negligible.

F4-15 | UP/DOWN Adjustment Factory | Modification
Settings
Setting | 0: Terminal 1:Terminal 2: Control panel 3: Control panel pulse
Range Le vel mode  pulse mode level mode mode
F4-16 | UP/DOWN Rated/Step Length ga“."ry 1.00 Modification
ettings
IS{ZES;g 0.01 ~ 100.00; min. settings: level mode: 0.01%/s; pulse mode 0.01%
F4-17 | UP/DOWN Memory Options ga“."ry 0 bilgdliil o
ettings cation
;Zﬁt;g 0:Storage on poweroff 1: Reset on poweroff  2: Reset on shutdown or poweroff
F4-18 | UP/DOWN Upper Limit ga“."ry 100.0% | Modification
ettings
Setting N o
Range 0.0~100.0%
F4-19 | UP/DOWN Lower Limit Factory 9005 | Modification
Settings
Setting Ao
Range -100.0 ~0.0%

3 The UP/DOWN function realizes continuous adjustment. The adjustment value can be
used for frequency settings and PID settings.

3 In the terminal level mode (F4-15 = 0), when the digital input 19 (UP/DOWN: UP) or
20 (UP/DOWN: DOWN) is effective, FU-17 (UP/DOWN adjustment) will rise or fall
at the rate set by F4-16. When the digital inputs (19 and 20) are effective or ineffective
at one time, the value of FU-17 will remain unchanged.

In the terminal pulse mode (F4-15=1), when each effective pulse is generated by
digital input 19 “UP/DOWN: UP” or 20 (UP/DOWN: DOWN), FU-17 (UP/DOWN
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Adjustment) will rise or fall by the step length set by F4-16.
F4-15=2 or 3 is similar to F4-15=0 or 1. The difference is that in the former case,

® and ® on the control panel is used to substitute 19 and 20 (digital inputs).
Only when FU-17 “UP/Down Adjustment” is displayed can adjustments be made with

® and@.

3 Refer to the two control modes for UP/DOWN in the following figure:

UP/Down Value UP/Down Value
Time [ Time
UP/Down UP/Down
T Increase Time T Increase —‘ —‘ Time
UP/Down UP/Down
— D
T Decrease Time T ecrease —‘ Time
UP/Down Level-Type Adjustment UP/Down Pulse-type Adjustment

3 Digital Input 21 “UP/DOWN CLEAR”: This signal is used to clear FU-17 “UP/DOWN
Adjustment” if it is an effective edge.

F4-20
= Multi-Band Frequency 1 ~7 g::ttl(r)lrgs ?ng(ilj;) Modification | o
F4-26

0.00~650.00Hz

Setting | The factory settings of Multi-Band Frequency 1—Multi-Band Frequency 7
Range are their respective Multi-Band Frequency numbers. For example, the factory
settings of Multi-Band Frequency 3 are 3.00Hz.

3 For Multi-Band Frequency options, refer to Page 52 “Multi-Band Frequency Options”.
6.6. FS: Digital Output and Relay Output Settings

F5-00 Funct.lons of Digital Output Fact.ory 1 Modification |~
Terminal Y1 Settings
Functions of Digital Output | Factory . . X
F5-01 | ferminal Y2 Settings 2 Rledifleation
Output Functions of Relay | Factory . . X
F5-02 Output T1 Serittires 6 Modification
Output Functions of Relay | Factory . . X
F5-03 Output T2 Serittires 24 Modification
F5-04 Output Functions of Relay T3 Fact.ory 25 Modification | -
Settings
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F5-05 Output Functions of Relay T4 l;act.ory 26 Modification | -
ettings
F5-06 Output Functions of T5 Fact.ory 27 Modification | -
Settings
Output Functions of T6/Y3 | Factory . . X
F5-07 (Extension Output) Settings 28 e
Output Functions of T7 /Y4 | Factory . . X
F5-08 (Extension Output) Settings 29 e
Output Functions of T8/YS | Factory . . X
Lizal (Extension Output) Settings 1 Ll
Output Functions of T9 /Y6 | Factory . . X
L1 (Extension Output) Settings L Ll
Output Functions of T10/Y7 | Factory . . X
gt (Extension Output) Settings 2 Ll
Output Functions of T11/Y8 | Factory . . X
B (Extension Output) Settings = Ll
Setting . . .. .
Range 0 ~ 59; refer to the following table of definitions of digital output functions

3 Related Monitoring Parameters: FU-27, FU-28, FU-30 and FU-31(Digital Output
Terminal Status)
3 Table of Definitions of Digital Output Functions

0: Inverter ready for operation +21: Power generation in +42: X9 (Extension terminal)
+1: Inverter in operation process +43: X10 (Extension
+2: Frequency attained +22: PC Digital Quantity 1 terminal)
+3: Output of Monitor 1 +23: PC Digital Quantity 2 +44: X11 (Extension
+4: Output of Monitor 2 +24:  Motor #l1  in terminal)
+5: Output of Monitor 3 variable-frequency +45: FWD
+6: Fault output operation +46: REV
+7: Motor overload +25: Motor #1 in line #447: Pump ready for
+8: Motor overload frequency operation acceleration
+9: Undervoltage lockout +26: Motor #2 in variable +48: Pump ready for
+10: Shutdown by external frequency operation deceleration
fault +27: Motor #2 in line +49: Startup signal of]
+11: Fault self-reset in process frequency operation auxiliary starter
+12:Instantaneous +28:  Motor #3  in £50: Working terminal of]
poweroff/poweron in process  variable-frequency sleeping pump
+13: Alarm output operation +51: Indication for sleeping
+14:Anticlockwise operation in +£29: Motor #3 in line operation
process frequency operation +52: Water shortage in
+15: Shutdown in process +30: Motor #4 in variable suction pool
+16: Operation disabled frequency operation +53: Abnormal closing of]
+17: Under control of control £31: Motor #4 in line contactor
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panel frequency operation +54: Drainage pump control
+18: Output at a preset time +32: Motor #5 in variable +55: Water injection valve
+19: Upper frequency limit frequency operation control for Pump #1
enabled +33: Motor #5 in line +56: Air vent valve control
+20: Lower frequency limit frequency operation for Pump #1
enabled +34: X1 +57: Water injection valve
+35: X2 control for Pump #2
+36: X3 +58: Air vent valve control
+37: X4 for Pump #2
+38: X5 +59: Firefighting patrol in
139 - X6 operation
+40: X7 (Extension +£60: AIIZAL3
terminal)
+41: X8 (Extension
terminal)

3 Refer to the following details about the digital output function:
NOTE: When the signal is effective, if the value is positive, the relay will be closed and
Terminal Y willl be connected to the transistor. If the value is negative, the relay will be
open and Terminal Y will be disconnected from the transistor.

0: Inverter ready for operation: The energized contactor has been closed. There is no

fault.

1: Inverter in operation: The inverter is in operation.

2: Frequency attained: The function is effective when the operating frequency is
within the positive/negative detection width of the frequency settings. Refer to F5-13 on
page 60 for details.

3 ~5: Output of Monitors 1, 2 and 3: Refer to F5-14 ~ F5-20 on Page 60 for details.

6: Fault output: An effective signal will be outputted if the inverter has a fault.

7: Motor overload: The signal will be effective when the inverter detects a motor

overload. Refer to Page 80 for details.

8: Motor overload: The signal will be effective when the motor is overloaded. Refer to

Page 79 for details.

9: Undervoltage lockout: The signal will be effective when the DC busbar

undervoltage causes a shutdown.

10: Shutdown by external fault: The signal will be effective when an external fault

causes a shutdown. The signal will be ineffective when the external fault is reset.

11: Fault self-reset in process: The signal will be effective when the inverter is resetting

after a fault.

12: Instantaneous poweron/poweroff in process: The signal will be effective after the

main loop has an undervoltage and is in the process of a restart.
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13: Alarm output: The signal will be effective when the inverter sounds an alarm.

14: Anticlockwise operation in process: The signal will be effective when the inverter
is in anticlockwise operation.

15: Shutdown in process. The signal will be effective when the inverter is decelerating
to a shutdown.

16: Operation disabled: The signal will be effective when inverter operation is
disabled.

17: Under control of control panel: The signal will be effective when the command
execution channel is the control panel.

18: Output at a preset time: The option will be used when the clock module is used
for output control. Refer to Page 78.

19: Upper frequency limit enabled: The signal will be effective when the working
frequency setting is equal to or exceeds the upper frequency limit.

20: Lower frequency limit enabled: The signal will be effective when the working
frequency reaches the lower frequency limit.

21: Power generation in process: The inverter is in a power generation operating status.

22-23: PC Digital Quantities 1 and 2.

24: #1 motor in variable frequency operation: When the inverter is used for constant
pressure water supply, the signal is wused to control the contactor
(variable-frequency operation) of Pump #1.

25: #1 motor in line frequency operation: When the inverter is used for constant
pressure water supply, the signal is used to control the contactor (line frequency
operation) of Pump #1.

26: Motor #2 in variable frequency operation: When the inverter is used for constant
pressure water supply, the signal is used to control the contactor (variable frequency
operation) of Pump #2.

27: Motor #2 in line frequency operation: When the inverter is used for constant
pressure water supply, the signal is used to control the contactor (line frequency
operation) of Pump #2.

28: Motor #3 in variable frequency operation: When the inverter is used for constant
pressure water supply, the signal is used to control the contactor (variable frequency
operation) of Pump #3. If Pump #3 is an auxiliary pump that is directly started, the signal
will be ineffective. If the pump is started by a soft starter, the signal will be used to switch
Pump 3 to the soft starter.

29: Motor #3 in line frequency operation: When the inverter is used for constant
pressure water supply, the signal is used to control the contactor (line freuqncy
operation) of Pump #3.

30: Motor #4 in variable frequency operation: When the inverter is used for constant
pressure water supply, the signal is used to control the contactor (variable frequency
operation) of Pump #4. If Pump #4 is an auxiliary pump that is directely started, the signal
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will be ineffective. If the pump is started by a soft starter, the signal will be used to switch
Pump #4 to the soft starter.

31: Motor #4 in line frequency operation: When the inverter is used for constant
pressure water supply, the signal is used to control the contactor (line frequency
operation) of Pump #4.

32: Motor #5 in variable frequency operation: When the inverter is used for constant
pressure water supply, the signal is used to control the contactor (variable frequency
operation) of Pump #5.

33: Motor #5 in line frequency operation: When the inverter is used for constant pressure
water supply, the signal is used to control the contactor of (line frequency operation) Pump
#5. If Pump #5 is an auxiliary pump that is directly started, the signal is ineffective. If the
pump is started by a soft starter, the signal will be used to switch Pump #5 to the soft
starter.

34 ~ 39: X1 ~ X6: Digital input signals after debouncing.

40 ~ 44 : X7 ~ X11 (Extension terminal): Extension digial input signals after

debouncing.

45 and 46: FWD/REC: Digital input signals after debouncing.

47: Pump ready for acceleration: The signal will be effective when the inverter is
used for constant pressure water supply. The signal will be outputted when the pump
needs a boost.

48 : Pump ready for deceleration: The signal will be effective when the inverter is
used for constant pressure water supply. The signal will be outputted when the pump
needs deboost.

49: Startup signal of auxiliary starter: The signal will be effective when the inverter
is used for constant pressure water supply and the auxiliary pump is started by the
soft starter. The signal is used to control the startup/shutdown of the soft starter.
Refer to F801 “Pump Settings and Sleeping Options” on Page 71 for details.

50: Working terminal of sleeping pump: The signal will be effective when the
inverter is used for constant pressure water supply and there is a sleeping pump. The
signal is used to control the sleeping pump. If the sleeping pump is in variable
frequency operation, the signal will connect the sleeping pump to the inverter. If the
sleeping pump is in line frequency operation, the signal will connect the sleeping
pump to the line frequency power supply. Refer to F80-1 “Pump Settings and
Sleeping Pump Options” on Page 71 for details.

51: Indication for sleeping operation: The signal will be outputted when the pump is
in sleeping operation.

52: Water shortage in suction pool: The pump will be shut down when there is a
water shortage in the suction pool. The signal will be outputted for an alarm and a
shutdown will follow.

53: Abnormal closing of contactor: When the programmable digital terminal is used
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for contactor detection, if the status of the contactor is detected to be uncompliant
with the control logic, the signal will be outputted for an alarm and a shutdown will
follow.

54: Drainage pump control: The signal is outputted to control the startup/shutdown of
the drainage pump via wastewater level detection.

55: Water injection valve control for Pump #1.

56: Air vents valve control for Pump #1.

57: Water injection valve control for Pump #2

58: Air vents valve control for Pump #2

If normal water supply is not detected when the pump is working at a variable frequency, the
pipe may have air trapped within. Open the water injection valve and the air vent valve to
inject water and displace air from the pipe. Refer to F8-42 Water injection valve/air vent
valve control on Page 77.

59: Firefighting patrol in operation: If the inverter is used specifically for firefighting
water supply, a periodic patrol will be conducted to inspect the pumps and this signal
will be outputted. The signal is effective only when F8-00=4.

60: AT1>AI3. The status where AI1>AI3 is indicated.

Attainment of Frequency to | Factory . .
FS-13 1 Detection Width Sty || 22OAE | Mediition | ©
Setting |, ) - 650.00Hz
Range

A frequency attainment signal will be emitted when the working frequency approaches
the detection width of the frequency settings. See the following figure:
A

The frequency attains
Detection Width 5-13

Frequency| _ ‘" ~—0  _  __ _ _ _ _

settings | 7—; 7777777777777

Time
>

Frequency®
attained

Time
>

Factory

. 000 Modification | o
Settings

F5-14 Monitors 1, 2 and 3 Options

Setting |Hundreds digit: Monitor

Range |3 Tens digit: Monitor 2 Units digit: Monitor 1
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0:Working frequency, Output 2: PID feedback value, Output Detection|
Detection Mode 1 Mode 1
1:Working frequency; Output 3: PID feedback value, Output Detection
Detection Mode 2 Mode 2
F5-15 Detected value of Monitor 1 FacFory 20.00 | Modification |o
settings
F5-16 Detection lag value of Monitor 1 FacFory 5.00 Modification [0
settings
F5-17 Detected value of Monitor 2 FacFory 40.00 | Modification [o
settings
F5-18 Detection lag value of Monitor 2 FacFory 5.00 Modification [0
settings
F5-19 Detected value of Monitor 3 FacFory 60.00 | Modification |[o
settings
F5-20 Detection lag value of Monitor 3 FacFory 5.00 Modification [0
settings
Setting |Frequency detection: The inputted parameter is the detected frequency. PID
Range |feedback value detection: The inputted parameter is the detected feedback value.

3 When the monitored parameter is frequency and the working frequency exceeds the
detected value, the digital output of “monitoring signal” is effective. The signal will be
ineffective after the working frequency drops below the detected value-the detection
lag value. Refer to the following figure:

3 When the monitored parameter is PID feedback value which is larger than the detected
value, the digital output of monitoring signal is effective. The signal will be ineffective
after the feedback value drops below the detected value-the detection lag value. Refer
to the following figure:
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Frequency detection lag value Feedback detection lag value

Detected frequency value Detected feedback value

Runningfrequency feedback signals

Time Time
Freq
Frequency detection signal detection signal T
Tipe Time
When the monitored When the monitored parameter
parameter is frequency is PID feedback value
Detected frequency value Frequency detection Iagv\al:e Detected feedback value Feedback detection lag value

Tipe i
Frequency detection signal Frequency
detection signal
T H H Time T H H Time
When the monitored When the monitored parameter
parameter is frequency is PID feedback value

F5-21 | Terminal Y1 Closing Delay f:;:ﬁgs 0.00s | Modification | o
F5-22 Terminal Y1 Opening Delay Ethti?lrg}ls 0.00s Modification | o
F5-23 Terminal Y2 Closing Delay Ethti(r)lrgys 0.00s Modification | o
F5-24 Terminal Y2 Opening Delay Ethti(r)lrgys 0.00s Modification | o
IS{Zﬁi;g 0.00 ~ 650.00s

F5-25 Terminal T1 Closing Delay Ethti(r)lrgys 0.00s Modification | o
F5-26 Terminal T1 Opening Delay Ethti(r)lrgys 0.00s Modification | o
F5-27 Terminal T2 Closing Delay Ethti(r)lrgys 0.00s Modification | o
F5-28 Terminal T2 Opening Delay Ethti(r)lrgys 0.00s Modification | o
F5-29 Terminal T3 Closing Delay I;thti(r)llzgys 0.00s Modification | o
F5-30 Terminal T3 Opening Delay I;thti(r)llzgys 0.00s Modification | o
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F5-31 Terminal T4 Closing Delay gzatizrgys 0.00s Modification | o
F5-32 Terminal T4 Opening Delay I;Zi:ttizgs 0.00s Modification | o
F5-33 | Terminal T5 Closing Delay };nggys 0.00s | Modification | o
F5-34 Terminal TS Opening Delay }s:zfttiig 0.00s Modification | o
;Zﬁ;g 0.00 ~ 650.00s

LJ Digital Output and Relay Output Delay: Refer to the following figure:

TSignaI before delay

| »

. | I L
Signal after @elay ‘ Time
| |
blosing delay Ségmented delay Ti "
< > < > ime

& CAUTION: If the output terminals are 24 ~ 33, the closing/opening delay must be

set as 0.00; Otherwise an unexpected consequence will occur.

6.7 F6: Settings of Analog Quantities and Pulse Frequency Terminals

F6-00 All Mln. Input Analog Fact.ory 0.00% Modification | o
Quantity Settings
F6-01 All Max. Input Analog Fact.ory 100.00% | Modification | o
Quantity Settings
poing 1 1100.00 - 100.00%
requency
Set Value/Feedback
Value Corresponding | Factory o . .
F6-02 with AIl Min. Input | Settings | (:00% | Modification | o
Analog Quantity
Set Value/Feedback
Value Corresponding | Factory o . .
F6-03 with AIl Max. Input | Settings | 00-00% | Modification ) o
Analog Quantity
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-100.00 - 100.00%
Setting NOTE: Frequency settings must be based on the max. frequency as a
Frequency |reference; the PID set value/feedback value must be represented as the
percentage of the PID reference values
Input analog Quantity of | Factory o . .
F6-04 AIl Inflection Point Settings 0.00% blgeiilEiron | ©
Setting g . « .
Frequency F6-00 “Min. analog quantity” ~ F6-01 “Max. analog quantity
Deviation from  AIl | Factory o . .
F6-05 Inflection Point Settings 2.00% blgeiilEiron | ©
f;em“g 0.00 ~ 50.00%
requency
Set Value/Feedback Value Facto
F6-06 Corresponding with AIl ory 0.00% Modification | o
. . Settings
Inflection Point
Setting - 100.00 ~ 100.00%
Frequency
F6-07 All Offline Threshold Factory 1 00% | Modification | o
Settings
Setting - 20.00 ~20.00%
Frequency
F6-08 AIl Input Filter Time Factory 1 4 100s Modification | o
Settings
Eem“g 0.000 ~ 10.000s
requency
F6-09 Al2 Mln. Input Analog Fact.ory 20.00% Modification | o
Quantity Settings
F6-10 Al2 Max. Input Analog Fact.ory 100.00% | Modification | o
Quantity Settings
f;em“g - 100.00 ~ 100.00%
requency
Set Value/Feedback Value
Corresponding with AI2 | Factory o . .
F6-11 Min. v Analog | Sefiings 0.00% Modification | o
Quantity
Set Value/Feedback Value
Corresponding with AI2 | Factory o . .
Liti 2 Max. Input Analog | Settings oeETys | hsdtitriion | ©
Quantity
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- 100.00 ~ 100.00%

Setting NOTE: Frequency settings must be based on the max. frequency as a
Frequency |reference; the PID set value/feedback value must be represented as the
percentage of the PID reference values
Input Analog Quantity of | Factory o . .
o AI2 Inflection Point Settings 20.0% blgeiilEiron | ©
lif;tc;ﬁgncy F6-09 “Min. analog quantity” ~ F6-10“Max. analog quantity”
Deviation from AI2 | Factory o . .
Fe-14 Inflection Point Settings 2.00% blgeiilEiron | ©
f;em“g 0.00 ~ 50.00%
requency
Set Value/Feedback Value Facto
F6-15 Corresponding with Al2 Settinrys 0.00% Modification | o
Inflection Point &
Eem“g - 100.00 ~ 100.00%
requency
F6-16 AL2 Offline Threshold g:fttl‘l’gs 0.00% | Modification | o
Eem“g - 20.00 ~20.00%
requency
F6-17 AI2 Input Filter Time g:;i(l)'gs 0.100s Modification | o
Eem“g 0.000 ~ 10.000s
requency
F6-18 gffa mli\t/[ym' Input - Analog g:fttl‘l’gs 0.00% | Modification | o
F6-19 gffa ntli\f;"' Input - Analog g:atﬁgs 100.00% | Modification | o
f;em“g - 100.00 ~ 100.00%
requency
Set Value/Feedback Value Facto
F6-20 of AI3 Min. Input Analog Settinrys 0.00% Modification | o
Quantity g
Set Value/Feedback Value Facto
F6-21 of AI3 Max. Input Analog Settinrys 100.00% | Modification | o
Quantity g
- 100.00 ~ 100.00%
Setting NOTE: Frequency settings must be based on the max. frequency as a
Frequency |reference; the PID set value/feedback value must be represented as the

percentage of the PID reference values
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Input Analog Quantity of | Factory o . .
e AI3 Inflection Point Settings 0.00% Woditeian o
Settlng 5V L) 123 L)
Frequency F6-18“Min. analog quantity”— F6-19“Max. analog quantity
Deviation  from  AI3 | Factory o . .
e Inflection Point Settings 2.00% Woditeian o
Ee“mg 0.00 ~ 50.00%
requency
Set Value/Feedback Value Facto
F6-24 Corresponding  with AI3 Setﬁnrys 0.00% Modification | o
Inflection Point g
f;e““‘g -100.00 - 100.00%
requency
F6-25 AI3 Offline Threshold EZtcttl(r)lrgs 0.0% Modification | o
f;e““‘g - 20.00 ~20.00%
requency
F6-26 AI3 Input Filter Time EZtcttl(r)lrgs 0.100s Modification | o
Ee“mg 0.000 ~ 10.000s
requency

3 The max./min. input analog quantity (-100.00 - 100.00 %) corresponds with the
voltage input of -10V - 10V or the current signal of - 20mA~20mA. The max./min.
input analog quantity is the min. effective signal set or fed back. For example, If All
input signal is 0~10V and the actual demand is 2-8V in correspondence with 0 ~
100.00%, F6-00=20.00 (20.00%) and F6-01=80.00 (80.00%). Likewise, if AIl input
is a current signal and actual demand is 4-20mA in correspondence with 0 ~ 100.00%,
F6-00=20.00 (20.00%) and F6-01=100.00 (100.00%).

3 Analog inputs AIl, AI2 and AI3 can be used to input current signals (-20mA - 20mA)
or voltage signals (-10V - 10V)

3 AIl, AI2 and AI3 have the same electrical properties and parameter settings. Take AIl
channel parameter for example:

Analog Input Example 1: (Factory settings of AIl and AI3)

When most applications have an analog input voltage of 0 ~ 10V/0 ~ 20mA in
correspondence with the set value/feedback value of 0 ~ 100%, the default factory settings
can be directly applied. At this point, the input analog quantity at inflection point overlaps

the min. input analog.
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100%- — — — — — — — — — — — — (F6-01,F6-03) F6-00=0.00 Min. Input Analog Quantity
F6-01 =100.00 Max. Input Analog Quantity

F6-02=0.00 value cor i with min. input analog quantity
F6-03 = 100.00 i value corr ing with max. input analog quantity
F6-04 =0.00 Input Analog Quantity of Inflection Point
F6-05 =0.00 Deviation from inflection point
F6-06 = 0.00 i value corr ing with il ion point

0 | (F6-00,F6-02) 10V/20mA  V/mA

(F6-04,F6-06)

Analog Input Example 2:

In some applications where the analog input voltage is -10 ~ 10V/-20 ~20mA in
correspondence with the set value/feedback value (0 ~ 100%), the parameter settings will
be as follows:

100%— — — — — — (F6-01,F6-03)
F6-00 = - 100.00 Min. Input Analog Quantity
F6-01 =100.00 Max. Input Analog Quantity

(F6-00,F6-02) F6-03 =100.00 i value corresponding with max. input analog quantity
(F6-04,F6-02) F6-04 = - 100.00 Input Analog Quantity of Inflection Point

F6-05=0.00 Deviation from inflection point

F6-06 =0.00 i value corresponding with i ion point

-10V/-20mA 0 10V/20mA V/mA

Analog Input Example 3 (Factory settings of AI2):

In most applications where the analog input voltage is 2 ~ 10V/4 ~20mA in correspondence
with the set value/feedback value of 0 ~ 100%, the parameter settings will be as follows. At
this point, the input analog quantity at inflection point overlaps the min. input analog

quantity.

100%— — — — — — — — — — — — — (F6-01,F6-03) F6-00 = 0.00 Min. Input Analog Quantity
F6-01 =100.00 Max. Input Analog Quantity
F6-02 = 0.00 i value cor if with min. input analog quantity
F6-03 = 100.00 i value ing with max. input analog quantity
F6-04 = 0.00 Input Analog Quantity of Inflection Point
F6-05=0.00 Deviation from inflection point
F6-06 = 0.00 i value ing with il ion point

0 gg:gg;::gé; 10V/20mA  V/mA
Analog Input Example 4 (Application with offset):

In some applications where the analog input voltage is 0 ~ 10V/0 ~ 20mA in
correspondence with the set value/feedback value of 20 ~ 100 %, the parameter settings will
be as follows. At this point, the input analog quantity at inflection point overlaps the min.
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input analog quantity:

100%f— — — — — — (F6-01,F6-03)

F6-00 = - 100.00 Min. Input Analog Quantity

F6-01 =100.00 Max. Input Analog Quantity

F6-02 = 0.00 i value ing with min. input analog quantity
(F6-00,F6-02) F6-03 = 100.00 i value ing with max. input analog quantity
(F6-04,F6-02) F6-04 = - 100.00 Input Analog Quantity of Inflection Point

F6-05 =0.00 Deviation from inflection point

F6-06 = 0.00 i value ing with inflection point

-10v/-20mA 0 10V/20mA  V/imA
Analog Input Example 5 (Reversed polarity application):

In some applications where the analog input voltage is 0 ~ 10V/0 ~ 20mA in
correspondence with the set value/feedback value of 100 ~ 0%, the parameter settings will
be as follows. At this point, the input analog quantity at inflection point overlaps the min.
analog input quantity.

100%— — — — — — — — — — — (F6-01,F6-03)
| F6-00 = 0.00 Min. Input Analog Quantity
F6-01 = 100.00 Max. Input Analog Quantity

I F6-02 =20.00 i value cor ing with min. input analog quantity
| F6-03 = 100.00 i value cor ing with max. input analog quantity

(F6-00,F6-02) | F6-04 = 0.00 Input Analog Quantity of Inflection Point

(F6-04,F6-06) | F6-05=0.00 Deviation from inflection point

— | —— F6-06 = 20.00 i value cor ing with i ion point
—
0 10V/20mA  V/mA

Analog Input Example 6 (Application with inflection point):

In some application where the analog input voltage is -10 ~ 10V/-20 ~ 20mA in
correspondence with the set value/feedback value of -100 ~ 100%, the parameter settings
will be as follows. In this case, when the analog input is used for frequency settings, the
rotation direction of the motor will depend on the positive/negative feature of the input
quantity. The inflection point settings are used for deadband settings in
clockwise/anticlockwise rotation

***** (F6-01,F6-03) F6.00 = - 100.00 Min. Input Analog Quantity
F6-01 =100.00 Max. Input Analog Quantity
F6-02 = - 100.00 Settings/f value corr ing with min. input analog quantity
-10V/-20mA F6-03 =100.00  Settings/f value corr ing with max. input analog quantity
10V/20mA  V/mA F6-04 = 0.00 Inpl{t Analog Ql.lantity. of Inf!ec(ion Point

F6-05=5.00 Deviation from inflection point

F6-06 = 0.00 Settings/feedback value corresponding with inflection point
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Analog Input Example 7 (Application with inflection point):
In some applications where the analog input voltage is 0 ~ 10V/0 ~ 20mA (split into
two slope rates), the parameter settings will be as follows.

%

100%- — — — — — — — — — — (F6-01,F6-03)

F6-00=0.00  Min. Input Analog Quantity
F6-01=100.00 Max. Input Analog Quantity
F6-02 = 0.00 il Ifeedback value cor ding with min. input analog quantity
F6-03 = 100.00 i value corresp ing with max. input analog quantity

F6-04 = 30.00 Input Analog Quantity of Inflection Point
F6-05=0.00 Deviation from inflection point
F6-06 = 20.00 il Ifeedback value cor ding with inflection point

(F6-00,F6-02) | 0 F6-04 10V/20mA  V/mA

Analog Input Example 8 (Application with inflection point):
In some applications where the analog input voltage is 0 ~ 10V/0 ~20mA (split into two
slope rates), the parameter settings will be as follows:

A
100%f — — — — — — — — — — — — (F6-01,F6-03)
2 F6-00=0.00  Min. Input Analog Quantity
- I F6-01 = 100.00 Max. Input Analog Quantity
| aB005 | F6-02 = 0.00 i k value corr ing with min. input analog quantity
J _ | F6-03 = 100.00 i value corr ing with max. input analog quantity
- | F6-04 = 30.00 Input Analog Quantity of Inflection Point
F6-0 — | F6-05=5.00 Deviation from inflection point
F6-06 = 20.00 i k value corr ing with inflection point
(F6-00,F6-02) | 0 F6-04 10V/20mA  V/mA

3 All settings of AI2 and AI3 are identical to those of AIl.

0 “Filter time”: If the filter time is increased, the response will be slower, but the
anti-interference performance will be better; if the filter time is decreased, the response
will be faster, but the anti-interference performance will be poorer.

3 “Offline threshold”: When the analog input falls below the offline threshold, it is
considered as an offline. An offline is confirmed by Fb-09 “Analog Input Offline
Action”.

NOTE: If there are both positive and negative input signals, it’s impossible to judge
whether there is an offline. If the offline threshold is set as 0, no offline judgment will be
needed.

F6-27 AO1 Function Options lgact.ory 0 Modification | o
ettings
Is{ztrtlg;g Refer to the following table of definitions of analog input
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F6-28 AO1 Type Options

Factory

Settings 0 Modification | o

Setting | 0: 0~ 10V or 0~ 1: 2 ~ 1

OV or 4 ~ 2:5V or 10mA is taken as the

Range 20mA 20mA center

F6-29 | AOI Gain gztcttl‘r’gs 100.0% | Modification | o
IS{Zﬁi;g 0.0 ~ 1000.0%

F6-30 | AOI Offset gztcttl‘r’gs 0.00% | Modification | o
IS{Zﬁi;g - 100.00 ~ 100.00%; 10V or 20mA is taken as 100%

Fe6-31 AO2 Function Options EZtcttl(r)lrgs 2 Modification | o
F6-32 AO2 Type Options EZtcttl(r)lrgs 0 Modification | o
F6-33 | AO2 Gain gztcttl‘r’gs 100.0% | Modification | o
F6-34 | AO2 Offset gztcttl‘r’gs 0.00% | Modification | o
Is{ztrig::g All settings of AO2 are the same as those of AO1

L Table of Definitions of Analog Output

=]

: Working Frequency (the max. frequency
is taken as the full amplitude value)

1: Set frequency (the max. frequency is
taken as the full amplitude value)

2: Output current (Two times the rated
inverter current is taken as the full
amplitude value)

3: Output voltage (1.5 times the rated
inverter voltage is taken as the full
amplitude value)

4: Output power (2 times the rated motor

power is taken as the full amplitude

value)

5 : PID feedback value
6 : PID settings

8: All

9:Al2

10:AI3

11:PFI

12:UP/DOWN adjustment

13: DC busbar voltage (1000v is taken as
the full amplitude value)

14: The offset value is taken as the output
value (the offset value must not be
negative)
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7 : PID output value

3 Refer to the following figure for the three types of analog output:

Analog output Analog output
10V/20mA

10V/20mA

0
0~10Vor0 ~20mA 2~10Vor 4 ~20mA

| output
quantity

10V/20mA

Analog output

Output
quantity

100% 0 100% -100% 0

Take 5V or

1 >
100%
10mA as

the central value

3 The gain and offset may be adjusted to change the measurement range and calibrate the

zero point. Formula: Output=OutputxGain + Offset.

[ Take the offset as the output value and a constant current (voltage) source (setting
range: 0 ~20mA (0 ~ 10V)) will be available.

PFI Frequency | Factory . .
Has Corresponding with 100% Settings TOCO0LLN BHIGdiicatipnii s
PFI Frequency | Factory . .
LAY Corresponding with 0% Settings U3t bleaibiteilon | ©
;emng 0~ 50000Hz
ange
F6-37 | PFI Filter Time Factory | 4 1005 | Modification | o
Settings
;emng 0.000 ~ 10.000s
ange

3 The PFI function may be used to convert the input pulse frequency to a percentage for

filtering. FU-16 “PFI” may be used for monitoring (refer to the following figure). PFI

may be used for frequency settings to realize cascading synchronous control, or used

for PID feedback to realize constant linear velocity control.
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0 F6-36

t

Filter time =F6-37

FU 16 PR

F6-38 | PFO Function Options Factory |4 Modification | o
Settings
Setting | For 0~ 13, refer to the table of definitions of analog output on Page 66; 14:
Range  |y2/PFO is used for digital output
PFO Output Pulse | Factory . .
¥6-39 Modulation Mode Settings 0 WA || ©
Setting 0: Frequency modulation 1: Duty Ratio Modulation
Range
PFO Frequency Corresponding | Factory . .
F6-40 with 100% Settings 10000Hz | Modification | o
iettlng 0~ 50000Hz: Also used as duty ratio modulation frequency
ange
PFO Frequency Corresponding | Factory . .
F6-41 with 0% Settings OHz Modification | o
Setting | ( ~ 50000Hz
Range
PFO Duty Ratio Corresponding | Factory o . .
F6-42 with 100% Settings 100.0% Modification | o
PFO Duty Ratio Corresponding Factory
. o . .
F6-43 with 0% Settings 0.0% Modification | o
Setting |~ 100.0%
Range ’ ’

3 PFO: The internal percentage signals are outputted as pulse frequency or duty ratio.

Refer to the following figures:
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PFO freque(n:zgg PFO duty ratio (%)
F6-40 F6-42
F6-41 F6-43

0 100%

2 In frequency modulation, the duty ratio is fixed at 50%; in duty ratio modulation, the
pulse frequency is fixed at F6-40.

6.8 F7: PID Parameters

Factory

Settings 0 Modification | X

F7-00 PID Control Function Options

0: PID control is not selected

1: PID control is selected (PID output takes the max. frequency as 100%)
Setting | 2: PID is selected for frequency settings modification (PID output takes the
Range max. frequency as 100%)

3: PID control is selected for frequency settings of constant pressure water

supply

3 PID may be used to control such process variables as tension, pressure, flow rate,
liquid level and temperature. To decrease deviation by proportional changing control
function with deviation that are reacted by proportional elements; the integral element
is used primarily to eliminate steady-state errors. The longer the integral time, the
weaker the integral effect; the shorter the integral time, the stronger the integral effect.
The differential element predicts the change of deviational signals by analyzing the
trend of deviational changes. It also inhibits the control signals prior to deviational
increase so as to improve the response speed of the control.

3 If the PID control is selected for constant pressure water supply (F7-00=3) but the
water supply function (F8-00) is not selected, the parameter settings will be ineffective
(F7-00=0).

3 Refer to the following figure for PID structure:
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PID differential amplitude clipping limit

PID upper amplitude
clipping limit

PID Lower amplitude
clipping limit

PID setting \Settings + - Adjust-
channel Dt l.JItlma_te ) lr‘nent‘
options

eristics

PID output

Feedback

PID feedbacl
channel

options Integral  Preset

options value

3 When PID is used for frequency correction, the inverter may be used in master-slave
synchronization or tension control applications

Frequency Setting Correction: For correction, PID output is superimposed on the set
frequency prior to the acceleration/deceleration ramp. Refer to the following figure:

Frequency

I
settings of ‘

Inverter 1
Tension detection

Freq y ings of
Inverter 2

P> Inverter 1

Inverter 2

Tension settings

] M2

Drive shaft

Driven shaft

Frequency Settings for Constant Pressure Water Supply:
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PID differential
amplitude clipping

v

PID upper amplitude
Differe- clipping limit

ntialtor

Pressure
transducer

+ - Adjust- Output
Pressure Utimate| | ment | gl Ratio frequ-
settings eristios eney
rator PID lower amplitude
clipping limit
Integral Preset
options  value
F7-01 Channel Setting Options 1S7ac§0ry 0 Modification | %
ettings
) 0: F7-04 1: AIl 2: AI2 3: AI3 4:UP/DOWNadjustment
Setting 6:C icati
Range |5:ppp O -OMMUMCAHON o A1 ADD 8: AII+AI2  9: Panel potentiometer
settings
F7-02 Feedback Channel Option lgacfory 0 Modification | x
ettings
0: AIl 1: AI2 2: AI3 3: All - AI2
Setting | 4:AIl + AI2  5:./|All| 6:AL 7:y|AlL- ALY
Range " (
: 10:MAX(AIl
9: PFI ) » 11 MIN(AIL | AI3
NONTENDNG AI3) ( ’ )
F7-03 | PID Reference Value gacf"ry 1000 | Modification | o
etting
iettlng 0.00 ~ 100.00 (transducer measurement range)
ange
F7-04 | PID Digital Settings gacf"ry 5.00 Modification | o
etting
aouing | _p7.03 - F7-03
ange

3 PID adopts normalized input/output. The input/output range is +100 % . Input

calibration is related to feedback channel options, transducer characteristics and analog

input settings. Input calibration takes the max. frequency as 100% in frequency control

mode.

Set channels and feedback channels have a filter process. For example, the filter time

of AIl is F6-08. The filter process affects control performances and may be configured
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as required by basic demand.

3 In some mechanical applications (e.g. a centrifuge), the square root of the inlet pressure
signal is linearly related to the flow rate. Flow rate control can be realized in the form
of square root feedback.

0 F7-03 “PID reference value”: The transducer measurement range is used for value
settings. PID settings and feedback values are configured and displayed as actual

values.
F7-05 Proportional Gain 1 Fact'ory 0.20 Modification | o
Settings
SEUINg | 60 ~ 100.00
Range
F7-06 Integral Time 1 Fact'ory 20.00s | Modification | o
Settings
SEUINg | 1 ~ 100.00s
Range
F7-07 Differential Time 1 Fact'ory 0.00s Modification | o
Settings
SEUINg | 60 ~ 10.00s
Range
F7-08 Proportional Gain 2 Fact'ory 0.20 Modification | o
Settings
SEUINg | 60 ~ 100.00
Range
F7-09 Integral Time 2 Fact'ory 20.00s | Modification | o
Settings
}?{ettlng 0.01 ~ 100.00s
ange
F7-10 Differential Time 2 Fact'ory 0.00s Modification | o
Settings
}?{ettlng 0.00 ~ 10.00s
ange
F1-11 PID Parameter Transition Fact'ory 0 Modification | x
Mode Settings
. 0: Depend on Digital input 36 “PID Parameter Option 2. Refer to Page 54
Setting |’ . .
Range 1: Transition by working frequency
€€ 12: Transition by deviation

0 The SB200 series have two PID parameter systems: PID parameters 1
(F7-05/F7-06/F7-07) and PID parameters 2 (F7-08/F7-09/F7-10). Parameter switching
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is available for digital input 36 “PID Parameter Option 2”. Also, gradual transition
switching is available according to the working frequency or the percentage of the
deviation between the settings and the feedback value. The two parameter systems are
especially fit for winding control with a large winding diameter.

PID Parameter,
PID Parameter2

I
I
| PID Parameter1

} Running Frequency

0 Max.Frequency 0 100%

PID Error

3 PID Parameter Adjustment Principle: Increase the proportional gain from a smaller
value (0.20) until the feedback signal starts to oscillate and then reduce it by 40%-60%
to stabilize the feedback signal. Decrease the integral time from a greater value (20.00s)
until the feedback signal starts to oscillate and then increase it by 10%-50% to stabilize
the feedback signal. If the system has a relatively high requirement on overshooting

and dynamic error, differential action may be used.

F7-12 | Sampling Period gact."ry 0.010s | Modification | o
ettings

Setting | 001 ~ 10.000s

Range

3 PID Sampling Period: Generally, the settings should be 5 to 10 times smaller than the
response time of the controlled object.

F7-13 | Ultimate Deviation ga“."ry 0.0% | Modification | o
ettings
IS{ettlng 0.0 ~20.0%; PID settings are taken as 100%
ange

3 When the deviation between the set value and the feedback is smaller than the ultimate
deviation, PID stops adjustment and the output remains unchanged. This function is
used to eliminate frequent actions of the control.
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AUltimate deviatioQ
| Settings .
| ime
ARunning fr}eque }
Cl K ‘
osed loop
‘Ladjustment in p‘Pocess Time
F7-14 Set Value Increase/Decrease Time Fact.ory 0.00s Modification | o
Settings
Isftt“‘g 0.00 ~ 20.00s
ange

0 Set value increase/decrease time: Used to increase or decrease the settings smoothly
and reduce the impact of PID from the outset.

F7-15 | PID Adjustment Characteristics | .°°°% | 0 Modification | x
Settings

Setting 0: Positive Action 1: Negative Action

Range

3 PID adjustment characteristics: An positive action means that when the settings are
increased under stable working conditions, the rotation speed is required to be
increased (i.e. heating control); a negative action means that when the settings are
increased under stable working conditions, the rotational speed is required to be
decreased (i.e. cooling control).

F7-16 Integral Control Options lgact'ory 1 Modification | X
ettings

Is{ztrig::g 0: No integral action 1: Integral action

F7-17 PID Upper Amplitude Limit lgact'ory 100.0% | Modification | o
ettings

IS{Z?;g F7-18 “PID Lower Amplitude Limit” ~ 100.0%
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F7-18 | PID Lower Amplitude Limit gacf"ry 0.0% | Modification | o
ettings

Settin, « . e

Rangeg -100.0% ~F7-17 “PID Upper Amplitude Limit

F7-19 PI!) .leferentlal Amplitude Fact‘ory 5.0% Modification | o
Clipping Settings

Setting | 0.0 ~100.0%; clipping of the upper/lower amplitude limits of differential

Range | components

3 The user should clip PID amplitude as required. Appropriate clipping can reduce

overshooting and prevent overlarge controlled quantities.

F7-20 | PID Preset Value ga“."ry 0.0% | Modification | o
ettings
;Zﬁt;g F7-18 “PID lower amplitude limit” ~ F7-17 “PID Upper amplitude limit”
F7-21 | PID Preset Value Hold Time ga“."ry 0.0s | Modification | x
ettings
Isfttmg 0.0 ~ 3600.0s
ange

3 PID Presetting: PID output will be maintained at the preset value within the preset

maintenance time. It corresponds with an open-loop control. Upon completion of the

preset stage, the integrator initial value of PID is the preset value and PID closed-loop

control becomes effective. Refer to the following figures:

PID
preset
value

|
I
I
I
I
I
|
\ PID preset value hold timé

. >
Time

L3 If the preset value maintenance time is set as zero, PID control will be conducted upon

taking the preset value as the initial value of the integrator. It corresponds with the

preload of PID and is used to improve the response speed at the startup stage.
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F7-22 | Multi-PID Setting 1 ga“.ory 1.00 | Modification | o
ettings

F7-23 | Multi-PID Setting 2 ga“."ry 2.00 | Modification | o
ettings

F7-24 | Multi-PID Setting 3 Factory | 309 | Modification | o
Settings

F7-25 | Multi-PID Setting 4 Factory | 4 00 | Modification | o
Settings

F7-26 | Multi-PID Setting 5 Ractory | 500 | Modification | o
Settings

F7-27 | Multi-PID Setting 6 Factory | ¢ 00 | Modification | o
Settings

F7-28 | Multi-PID Setting 7 Factory | 700 | Modification | o
Settings

Isft““g -F7-03 - F7-03

ange

3 For multi-PID control applications, refer to Digital Inputs 8, 9 and 10 “Multi-PID
Options 1 ~3” on Page 53.

6.9. F8: Dedicated Water Supply Functions

Factory

Settings 0 Modification | x

F8-00 | Water Supply Mode Options

0: Water supply function is not selected

1: Common PI-regulated constant-pressure water supply

2: Water level control

3: Pumps are started on by one in the sequence based on water pump capacity
4: Firefighting water supply

Setting
Range

3 When F8-00=1, common PI-regulated constant-pressure water supply will be
effective. The inverter samples from pressure signals and adopt PI regulator calculation
to determine the output frequency of the inverter. Thus the rotation speed of the water
pump is adjusted to realize constant pressure water supply. If any firefighting operation
command is inputted, the water pump will be quickly started at the preset acceleration
time. At this point, the output frequency will not be set by the PID regulator.

3  When F8-00, water level control is effective: In water level control mode, the inverter
will enter the standby mode after receipt of execution commands and start up or shut
down the water pump according to water level signals (digital inputs 52 and 53; refer to
Page 55). In operation, the main pump and the auxiliary pump operate at full speed.

I When F8-00=3, pumps are started on by one in the sequence based on water pump
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capacity. The system prescribes the min. capacity for Pump #1 (Pump #I<Pump
#2<Pump #3...). When the pump of a smaller capacity attains to the upper frequency
limit, if the pressure is lower than the settings, the current pump will be shut down and
the pump of a larger capacity will be started up. When the pump of a larger capacity is
operating at a lower frequency limit and the pressure is higher than the settings, the
current pump will be shut down and the pump of a smaller capacity will be started. In
the case of a single pump in constant pressure operation, the working frequency is set
by the PID regulator.

" CAUTION: In the working mode where F8-00 = 3, the settings for auxiliary

pumps are ineffective.

£J  When F8-00=4, firefighting water supply is selected. When firefighting water supply

is selected, regular patrols must be organized on a regular basis to prevent longtime
disuse from causing rusts. When the firefighting operation command is inputted, the
system will quickly start all the pumps at the largest water supply capacity. In this
mode, the output frequency is not set by the PID regulator.

ey | e e MSiinms end | FORSy ) e | peeienen |
Sleeping Options Settings
Units digit: Number of variable-frequency cyclic switchover pumps:1~5
Tens digit: Number of auxiliary pumps : 0~4
Hundreds digit: Startup mode of auxiliary pumps
0: Direct startup 1: Startup by soft starter
Setting
Range |Thousands digit: Sleeping and sleeping pump options
0: The sleeping pump is not selected 1: The sleeping pump works at a
variable frequency 2: The sleeping pump works at a line frequency

3: The main pump is in sleeping mode

Ten thousands digit: Drainage pump options
0: Drainage pump not under control 1: Drainage pump under control

E B

Number of variable-frequency cyclic switchover pump s(main pumps): These are
pumps capable of both variable-frequency operation and line-frequency operation. The
max. number is 5 pumps.

Number of auxiliary pumps: These are pumps working only at a line frequency.
Startup mode of auxiliary pumps: “0” means direct startup. It is suitable for only
pumps of a smaller power (30kW and below). “1” means startup by soft starter. A
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pump of a larger capacity must not be directly started at a line frequency; rather, a soft
starter is required and digital output or relay output must be configured to control the
startup/shutdown of the soft starter. Refer to the table of definitions of digital output
functions on Page 58.

CAUTION: The number of main pumps and auxiliary pumps must be

configured according to the number of relays. The inverter has 5 inbuilt relays and

expansibility allows forll relays in all (Main pumps + Auxiliary pumps<5). When

the total number of main pumps and auxiliary pumps exceeds 5, the number of

auxiliary pumps=5 - Number of main pumps (The system configures the main

pumps as a priority. For example, if there are 2 main pumps and 2 auxiliary pumps,

the serial number of the main pumps will be #1 and #2 and the serial number of the

auxiliary pumps will be #3 and #4).

m

(1]

Sleeping and sleeping pump options: Pumps with a smaller capacity than the main
pump are used as the sleeping pump. If the water consumption is very small, the
sleeping pump is a more energy-saving option. Refer to the description of the sleeping
function on Page 75.

Drainage pump option: A liquid level detector or transducer is installed for the
wastewater pool to control the operation of the drainage pump.

3 Refer to the application cases in Chapter X
F8-02 Fault and PID Lower Limit Options Fact‘ory 00 Modification | X
Settings
Units digit: PID lower limit options
0: Operation shutdown 1: Operation maintained

Setting | Tens digit: Fault action options
Range | 0: All pumps are shut down and in fault status

1: The pump in line frequency operation resumes operation after a fault reset
2: The pump in line frequency operation are on standby after a fault reset

(1]

PID lower limit options: When “0: operation shut down” is selected, if a single pump
is operating at a lower frequency limit but the feedback value is still greater than the set
value, the pump will stop operation. In some cases, the shutdown of all pumps is not
allowed. Even if a single pump is working at a lower frequency limit but the feedback
value is still greater than the set value, “1: operation maintained” must be set.

Fault action options: Several action options are provided. If 1 or 2 is selected, in the
case of an inverter fault or an external fault, the pump already working at a line
frequency will be maintained in operation. When the contactor detects a fault, this
function will be ineffective.
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Clean Water  Pool/Waste Facto
F8-03 Water Pool Level Signal ory 00 Modification | o
o Settings
Options
Tens digit: Waste water pool signal options
Settin Units digit: Clean water pool signal options
Ran eg 0: Water level signal is not subject to detection
& 1: Analog signal AIl input 2: Analog signal AI2 input
3: Analog signal AI3 input 4: Digital signal input
F8-04 C.lea'n Water Pool Lower Level Fact‘ory 30.0% | Modification | o
Limit Signal Settings
F8-05 C.lea.n Water Pool Upper Level Fact'ory 80.0% | Modification | o
Limit Signal Settings
F8-06 Clean W?ter Pool Water Fact'ory 50.0% | Modification | o
Shortage Signal Settings
Setting

Range |0.0~100.0%

Pressure Settings for Clean
F8-07 Water Pool at the Time of
Water Shortage

Factory

. 4.00 Modification | o
Settings

Setting
Range |- F7-03~F7-03

Waste Water Pool Lower Level | Factory

F8-08 30.0% | Modification | o

Limit Signal Settings

F8-09 Was'te Water Pool Upper Level Fact'ory 80.0% | Modification | o
Limit Signal Settings

Setting

Range |0.0—100.0%

[ Clean Water Pool Level Signals: Water level detection may be operated via a liquid
level transducer or an external liquid level detector. F8-04, F8-05 and F8-06 are
respectively used to set the lower limit signal, upper limit signal and water shortage for
the clean water pool. When the water level drops below the water shortage level, the
inverter will automatically switch to F8-07 (Pressure Settings for Clean Water Pool at
the Time of Water Shortage) for operation. This is intended to prevent max. operation
capacity in the case of a water shortage which may cause unnecessary loss. When the
water level signal is lower than the lower water level limit signal, the system will stop
operation and report a water shortage fault. If digital input is selected, any three digital
input terminals are used as liquid level input terminals and respectively set as “water
level detection signals for Clean Water Pools 4, 5 and 6”.
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R u
3phase——¢% v

Water level

Upper limit

Water shortage

Lower limit

Transmitted out ' ! Time

Actual
pressure
settings

Clean water pool

Pressure settings

Upper water |
level limit

"
|aA8] Jajem Boj

F8-07

Water shortage level |

Lower water level limit

Clean water pool signal detection

L Waste Water Pool Level Signals: Water level detection may be operated via a
liquid level transducer or an external liquid level detector. F8-08 and F8-09 are
respectively used to set the lower limit signal and upper limit signal for the waste water
pool. When the wastewater reaches the upper level limit, the drainage pump will
automatically start (the pump and the corresponding control relays must be configured).
When the water level drops to the water shortage level, the drainage pump will shut
down. If digital input is selected, any two digital input terminals are used as liquid level
input terminals and respectively set as “water level detection for Waste Water Pools 50
and 51”.The connection for signals requires only two common water level probes (hard
copper wires are recommend as a substitute), which are fixed in the waste water pool.
Refer to the following figure. Three lead-out wires connected to the programmable

digital input terminal of the inverter will realize water level detection.
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3-phase s v
380V —. ¢

T W
SB200 Drainage pump control box

X3 Drainage
X4  pump
GND relay
control

Startup
controller

Drainage pump

P

Transmitted out

Wastewater pool Clean waterjpool

Upper water | g§

level limit

Lower water i ¥ 1 [
B Eamm—| L] | N N

level limit

I,laonpsue,u |oA9) J9)em Bojeu

Wastewater pool signal detection

F8-10 Increasing Pump Time Delay IS:thti(I)gs 30.0s | Modification | o
F8-11 Decreasin Pump Time Delay 1;2:&?}2; 30.0s | Modification | ©

Setting
Range |0-0~600.0s

£ Increasing Pump Time Delay : This parameter is the think time used to judge if there is
need for more pumps after the output frequency of the inverter reaches the upper
frequency limit. This parameter will become ineffective after firefighting operation
commands are inputted. At this point, the main pumps and the auxiliary pumps may be
started in the shortest time.

3 Decreasing Pump time delay: This parameter is used to judge if there is need for fewer
pumps after the output frequency of the inverter reaches the lower frequency limit of
the pump.

NOTE: The settings of the Increasing Pump Time Delay and Decreasing Pump time delay

depend on the rate of pressure change. The settings must be the shortest without oscillation.
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F8-12 Increasing Pump Coming Factpry 40.00 Modification | o
Frequency Settings Hz

F8-13 Decreasing Pump  Coming Factpry 45.00 Modification | o
Frequency Settings Hz

Setting

Range |0.00~50.00Hz

m

Increasing Pump Coming Frequency: If more pumps are needed after the output
frequency reaches the upper frequency limit, the inverter will operate at the Increasing
Pump Coming Frequency. This is intended to prevent a sudden pressure rise as a result
of more pumps from causing pressure overshoot and oscillation.

Decreasing Pump Coming Frequency: If fewer pumps are needed after the output
frequency reaches the lowest working frequency required for variable frequency
operation, the inverter will operate at the Decreasing Pump Coming Frequency. This is
intended to prevent a sudden decrease of pumps from causing a substantial pressure
drop at a line frequency.

F8-14 Irl.crt'aasmg Pump Deviation Upper Fact.ory 0.20 Moderation | o
Limit Settings Settings

F8-15 D.ecr'easmg Pump Deviation Lower Fact.ory - Moderation | o
Limit Settings Settings 0.20

Setting

Range |- F7-03~F7-03

(1]

Increasing Pump deviation upper limit settings: If the pressure is still higher than the
pressure settings (+F8-14) after the output frequency reaches the min. working
frequency required for variable frequency operation, a Decreasing Pump judgment and
Decreasing Pump operation will be started.

Increasing Pump Deviation lower limit settings: If the pressure is still lower than the
pressure settings - F8-15 after the output frequency reaches the upper frequency limit,
a Increasing Pump judgment and Increasing Pump operation will be started.

F8-16 Mechanical Interlock Time

Factory

. 0.50s Modification | o
Settings

Setting

Range 005 ~20.00s

m

Mechanical Interlock Time: This parameter is primarily used to switch a pump
(motor) from variable frequency operation to line frequency operation. This is a
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m

parameter configured to prevent a short-circuit (caused by a solenoid switch (contactor)
action time delay) between the inverter and the line frequency AC power supply.-
The larger capacity a solenoid switch (contactor) has, the longer the set time is.

F8-17 Auxiliary Starter Startup Time

Factory

. 5.00s Modification | o
Settings

Setting

Range |0-50 ~60.00s

(1]

Auxiliary Starter Startup Time: Auxiliary starters are normally soft starters. In the
case of a larger power auxiliary pump, soft starters are normally used for startup in
order to prevent large impact currents caused by direct startup.

F8-18 Periodic Rotation Time

Factory

. 360.0h | Modification | o
Settings

Setting

Range |0-0~1000.0h (0.0 is ineffective)

m

Periodic Rotation Time: Periodic rotation units can be used to prevent longtime
disuse from causing rusts of standby pumps. They are effective in improving the
utilization ratio and reduce maintenance cost. This is the longest shutdown time of the
pump. If the standby pump is disused for a time longer than the periodic rotation time,
the standby pump will be started for operation.

F8-19

Lower Frequency Limit | Factory

Operation Shutdown Time Settings LD | LiEsiTion || ©

Setting

Range |0-0~1200.0s (0.0 is ineffective)

m

Lower Frequency Limit Operation Shutdown Time: If more than one pump is in line
frequency operation, one pump is in variable frequency operation and the
variable-frequency pump operates at the lower frequency limit for a long time, one pump
working at line frequency will be shut down if this status exceeds the preset time. If the
parameter is set as 0, this function will be ineffective. If the parameter settings are too
small, oscillation may occur.

F8-20 Sleeping Frequency

Factory

. 40.00Hz | Modification | o
Settings
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Setting
Range |1-00 ~ 50.00Hz
. . Factory . .

F8-21 Sleeping Latency Time Serittires 60.0s Modification | o

Setting

Range |10~ 1800.0s

F8-22 Wakeup Deviation Settings Fact.ory - 0.20 Modification | o
Settings

Setting

Range |- F7-03 ~F7-03

F8-23 | Wakeup Time Delay Factory | 3005 | Modification | o
Settings

Setting

Range |0-1~300.0s

LJ  The sleeping function requires sleeping mode settings. If water consumption is small

and only one pump is in variable frequency operation, the system will switch to the
sleeping mode and the main pump will shut down when the working frequency is lower
than the sleeping frequency ((F8-20) and the operation time exceeds the sleeping latency
time (F8-21). If the small sleeping pump is used, the small sleeping pump will be started.
[0 If the working frequency is the upper frequency limit or the line frequency and the
pressure persists at a value lower than the wakeup pressure (setting: +F8-22), the system
will be restored to normal water supply when the working time exceeds the wakeup time
delay (F8-23); [ If the pressure persists at a value above the upper limit of switching
pressure (setting: +F8-14), the small pump will operate as determined by the PID lower
limit options (F8-02) (see Page 72); if there is no small sleeping pump and the water
consumption increases, the system will be restored to normal water supply when the
pressure drops below the wakeup pressure (setting: +F8-22) and persists for a time
longer than the wakeup time delay.
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Pressure

Feedback pressure

Pressure settings
Wakeup pressure

Frequency

‘ )
|
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-
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|
‘ \
‘ !l Time
i
\
|

Main pump

Time

‘ ‘ Sleeping time

|
\
Sleeping pump ‘
|
|

Fs-21 F8.23
Sleeping latency time Wakeup time delay

F8-24 Min. Working Frequency of Fact.ory 20.00 Modification | o
Pump #1 Settings | Hz
Min. Working Frequency of | Factory | 20.00 . .

F8-25 Pump #2 St | = Modification | o
Min. Working Frequency of |Factory 20.00 . .

F8-26 Pump #3 Serittires Hz Modification | o
Min. Working Frequency of |Factory 20.00 . .

F8-27 Pump #4 Serittires Hz Modification | o
Min. Working Frequency of |Factory 20.00 . .

F8-28 Pump #4 Serittires Hz Modification | o
Min. Working Frequency of |Factory 20.00 . .

F8-29 Small Sleeping Pump Settings Hz blgeiilEiron | ©

Setting

Range |1.00 ~F0-07 “Upper frequency limit”

£J Min. Working Frequency of Pumps. The min. working frequency of Pumps
F8-24~29 is the lower frequency limit of the corresponding pumps working at a
variable frequency. The lower frequency limit of different pumps is set differently in

order to rationalize system operation.

Depend
Facto on
F8-30 Rated Current of Pump #1 oty inverter | Modification | x
Settings
model
No.
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F8-31

Rated Current of Pump #2

Factory
Settings

Depend
on
inverter | Modification | X
model
No.

F8-32

Rated Current of Pump #3

Factory
Settings

Depend
on
inverter | Modification | X
model
No.

F8-33

Rated Current of Pump #4

Factory
Settings

Depend
on
inverter | Modification | X
model
No.

F8-34

Rated Current of Pump #5

Factory
Settings

Depend
on
inverter | Modification | X
model
No.

F8-35

Rated Current of Small
Sleeping Pump

Factory
Settings

Depend
on
inverter | Modification | X
model
No.

Setting
Range

0.5~1200.0A

J Rated Current of Pumps: The rated current of pumps F8-30~35 should be set

according to parameters on the nameplates. This is used for an overload alarm. The

function checks the overload protection of pumps working at a variable frequency.

- q Factory 25.00 . .

F8-36 Trial Working frequency Serittires Hz Modification | o

Setting

Range |1.00~F0-07“Upper Limit Frequency”

F8-37 Pump Trial Operation Fact.ory 000 Modification | X
Settings

Setting |111 Sleeping pump in222 Drainage pump in trial

Range |trial operation operation
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331 ~ 335 Pumps #1 ~#5 in441 ~ 445 Pumps #1 ~#5 in trial
trial operation at a variable frequency operation at a line frequency
rg.3g | Cump  Trial - Operation | Factory 1 5,05 | Modification | o
Timekeeping Settings
Setting

Range |05 ~3000.0s

L2 Pump Trial Operation: This parameter is used for system debugging and is effective
only when F8--00£0 and the pump is shut down. Set Parameter F8-37, enter the
command and you will enter the testing status. If the variable-frequency circulator
pump is subject to line frequency trial operation, the pump will be directly switched to
line frequency. For a variable-frequency circulator pump, variable frequency/line
frequency trial operation can be conducted to confirm if the rotation direction is
uniform. If a line frequency operation is required, you must confirm that the rotation
directions of line-frequency operation and variable-frequency operation are uniform.

F8-39 Pump Startup/Shutdown Fact.ory 10 Modification | x
Sequence Settings
Units digit: Shutdown sequence (applicable only to auxiliary pumps)
0: First to be started and first to be 1: First to be started and last to be shuf]
shut down down
Tens digit: Startup sequence (Circulator Pumps 0~5 startup/shutdown options)
Setting |0: Pumps to be first started will be selected via the control terminal
Range |l: Pump #1 is the first to be started
2: Pump #2 is the first to be started
3: Pump #3 is the first to be started
4: Pump #4 is the first to be started
5: Pump #5 is the first to be started
6: Pumps involving a relatively long startup/shutdown time

3 Shutdown Sequence: The shutdown sequence applies to auxiliary pumps only. The
startup before shutdown mode applies primarily to pumps with different capacity.

[ Startup Sequence: If “0” is selected, the control terminal will select the first pump to
be started. Settings of external terminals include 55 “Priority Pump Startup Option 17,
56 “Priority Pump Startup Option 2” and 57 “Priority Pump Startup Option 3”. See the
description of terminal functions on Page 55.

[ Startup Sequence: When any number in “1 ~5” is selected, the pump to be first
started will be directly selected.

[ Startup Sequence: When “6” is selected, a motor disused for a relatively long time
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will be started to prevent rusting from disuse. The inverter is inbuilt with a timed
rotation function. See the description of F8-18.

If the sequence number of the pump to be first started is greater than system settings,
the startup sequence will begin with Pump #1.

F8-40 Firefighting Patrol Interval Fact'ory 360.0h | Modification | o
Settings

Setting

Range |0.1~720.0h

F8-41 Firefighting Patrol Duration Fact'ory 900.0s | Modification | o
Settings

Setting

Range [10.0~1800.0s

[ Firefighting Patrol: When F8-00 = 4 (firefighting water supply), the system is usually

in standby mode. The system will not be started unless in case of a fire. In order to
prevent the pump from rusting from a prolonged disuse, the pump must be started at
regular intervals. The duration of the operation can be set via F8-41. If the pump to be
patrolled is an auxiliary pump, select line-frequency operation; if the pump to be
patrolled is a variable-frequency pump, operate it at a trial working frequency (F8-36).

Control for Water Injection | Factory . .

F8-42 | Valve and Air Vent Valve Settings 00 WS E | O

Setti Tens digit: Pump #2 Units digit: Pump #1

ettin
Rangeg 0: Water injection valve and air vent valve inapplicable 1: Control for water
injection valve and air vent valve

F8-43 Durat{on of Water Injection Fact'ory 180.0s | Modification | o
and Air Vent Settings

Setting

Range |10.0~360.0s

J  Control for Water Injection Valve and Air Vent Valve: Corresponding output

terminals must be set to control water injection valves and air vent valves (for digital
output or relay output, see the table of definitions of digital output functions). After the
pump attains to the upper frequency limit, if the pump is detected to be underloaded,
the pipe network must have a water injection or air vent operation. When the duration
of water injection and air vent reaches the time set by F8-43, the pump will restart for

operation. If normal water supply can not be restored for several successive times, a
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suction pool water shortage alarm will be sounded.

F8-44 | Pump #1 Disabled s Modification | o
Settings
F8-45 | Pump #2 Disabled s Modification | o
Settings
F8-46 | Pump #3 Disabled s Modification | o
Settings
F8-47 | Pump #4 Disabled s Modification | o
Settings
F8-48 | Pump #5 Disabled s Modification | o
Settings
F8-49 | Small Sleeping Pump Disabled gact.ory 0 Modification | o
ettings
F8-50 Drainage Pump Disabled lgact‘ory 0 Modification | o
ettings
Setting 0: Ineffective 11: Pump operation disabled
Range

3 Pump Operation Disabled: When the parameters (F8-44~50) of the water supply

system are 11, the corresponding pumps will be disabled to facilitate overhaul and

maintenance. This parameter group will be effective as are Digital Inputs 43 ~ 49.

F8-51 | Standby Pump Number Settings gacf"ry 00 MOdification | x
ettings
Units digit: Number of standby pumps to be started up/shut down in a cyclic
Setting |mode: 0 ~2
Range

Tens digit: Number of Auxiliary Standby Pumps: 0 ~2

2 When the standby pump number settings exceed or are equal to system settings, the

standby pump settings will be ineffective.

6.10. F9: Time Management (Applicable to LCD Control Panel Only)

Factory

F9-00 Time Settings at Point T1 . 0.00 Modification | o
Settings

F9-01 | Time Settings at Point T2 Factory | 300 | Modification | o
Settings
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F9-02 | Time Settings at Point T3 Factory | 600 | Modification | o
Settings
F9-03 | Time Settings at Point T4 Factory | 900 | Modification | o
Settings
F9-04 | Time Settings at Point T5 Factory 12.00 | Modification | o
Settings
F9-05 | Time Settings at Point T6 Factory 15.00 | Modification | o
Settings
F9-06 | Time Settings at Point T7 Factory 18.00 | Modification | o
Settings
F9-07 | Time Settings at Point T8 Factory | 1100 | Modification | o
Settings
Setti .
Rznt;g Hour: 0 ~ 23; minute: 0 ~ 59 (T1< T2 <T3 <T4 <T5<T6< T7<T8)
F9-08 Action Options at Point T1 Fact‘ory 0 Modification | X
Settings
F9-09 Action Options at Point T2 Fact‘ory 0 Modification | X
Settings
F9-10 Action Options at Point T3 Fact‘ory 0 Modification | X
Settings
F9-11 Action Options at Point T4 Fact‘ory 0 Modification | X
Settings
F9-12 Action Options at Point T5 Fact‘ory 0 Modification | X
Settings
F9-13 Action Options at Point T6 Fact‘ory 0 Modification | X
Settings
F9-14 Action Options at Point T7 Fact'ory 0 Modification | X
Settings
F9-15 Action Options at Point T8 Fact'ory 0 Modification | X
Settings
. . +1: Control of Y1 +2: Control forY2 digital
0: No action L
digital output output
+3: Output Control +4: Output control for +5: Output Control for
. for Relay T1 Relay T2 Relay T3
Setting
Range +6: Output Control  +7: Output Control for s .
for RelayT4 Relay T5 +8: Virtual Digital Input 1
+9: Virtual Digital +10: Virtual Digital - -
Tnput 2 Tnput 3 +11: Virtual Digital Input 4
F9-16 Functions of Virtual Digital Fact‘ory 0 Modification | x
Input 1 Settings
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Functions of Virtual Digital

Factory

F9-17 Input 2 Settings 0 Modification | X
F9-18 Functions of Virtual Digital Fact‘ory 0 Modification | x
Input 3 Settings
F9-19 Functions of Virtual Digital Fact‘ory 0 Modification | x
Input 4 Settings
Setting |The same definition as Input Terminal X; refer to the table of definitions of]
Range |digital input on Page 51

3 Time Management: The LCD control panel of the SB200 series has an inbuilt time
module capable of configuration for 8 time slots. The configuration of time must
ensure that T1< T2 <T3 <T4 <T5<T6< T7<T8. When setting actions for each point in
time, functions required to be outputted at a designated time may be assigned (In the
case of a digital output or relay output, the digital output of the corresponding functions
must be set as 18; see Page 58). In the case of a digital output terminal, a positive value
means Output Transistor Y is connected and Output Transistor Y is disconnected. In the
case of a relay output, a positive value means the relay is closed and a negative value

means the relay is open. In the case of a virtual digital output: a positive value means

the selection of a function and a negative value means the cancellation of a function.
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L Examples: Refer to the following figures:

F9-02= 6:00 T3Time Point settings F9-10= 8 Virtual digital input 1 effective
F9-03= 8:00 T4Time Point settings F9-11= 3 Relay T1 closed
F9-04=12:00 T5Time Point settings F9-12=-3 Relay T1 open
F9-07=23:00 T8Time Point settings F9-15=-8 Virtual digital input 1 ineffective
Time
count
0 6:00  12:00 1800  0:00  6:00  12:00  18:00 Time
T
Relay
0 8:00 12:00 8:00 12:00 Time
Virtual
input F9-16=38 Virtual FWD terminal
terminal 1
‘ Virtual FWD terminal ‘ ‘ Virtual FWD terminal
0 6:00 23:00 6:00 23:00 Time
6.11 Fb: Protection Functions and Advanced Inverter Settings
Motor Heat Dissipation | Facto . .
Fb-00 . P ory 0 Modification | o
Conditions Settings
Settin, . 1: Variable-frequenc motor or
& 0: Conventional motor . q ney
Range conventional motor with a separate fan
Motor Overload Protection | Facto . .
Fb-01 oY 1 100.0% | Modification | o
Value Settings
Settin, .
£ 50.0 ~ 150.0%; the rated motor current is taken as 100%
Range
Motor  Overload Protection | Facto . .
Fb-02 . . ory 2 Modification | x
Action Options Settings
Setting . . .
Range 0: No action 1:Alarm and continue operation  2: Fault and free shutdown

3 Fb-00 “Motor heat dissipation conditions”: Motor heat dissipation depends on the

motor type used in combination with the inverter. The heat dissipation performance of

the self-cooling fan of a conventional motor deteriorates when the motor is working at

a low speed; also, the overload protection value of the inverter also drops at a low

speed. See the following figure:

Fb-01 “Motor overload protection value”: This parameter is used to adjust the overload

protection curve of the motor. If Fb-01 is set as 100% for a motor working at a rated

rotation speed and the parameter suddenly switches to 150% of the rated motor current,

overload protection will be actuated in 1

minute. Refer to the following curves for
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overload protection time:

Fb-01 Variable-frequency motor _Acllon
Overload protection  or conventional motor time (m )
Motor overload | Value(%) with a separate fan
protection value &~ A e
90% | ] R I B
|
75%
I
Conventional motpr | 04F————+————4—————
| | | Hot startup
| | 0.1 I I I 1
0 0.7 times rated  Rated Rotation speed 50% 100% 150% 200% Motor current

rotation speed rotation
snaad

3 After overload protection becomes effective, the motor will not resume operation until
the motor cools down over a period of time.
1. CAUTION: Motor overload protection only applies to cases where one motor is driven

by one inverter. In cases where more than one motor is driven by the same
inverter, heat protection must be provided for each motor.

Fb-03 Mot.or Overload Protection | F act‘ory 00 Modification | x
Options Settings
Units digit: overload detection options

Setting | 0: Always on 1: During only constant-speed operation

Range | Tens digit: Overload action options:
0: No action 1: Alarm and continue operation 2: Alarm and free shutdown

Fbo4 | Miotor Overload  Detection 1;2:&; 130.0% | Modification |
IS{ettlng 20.0 ~200.0%; the rated motor current is taken as 100 %

ange
Fb-s | yiotor Overload  Detection gz:ttl‘l’lfgys 5.0s Modification |
Setting |,  _ 30,05
Range

3 Motor Overload: When the motor current exceeds Fb-04 and is maintained in excess of
the time settings of Fb-05, a response will be made according to the action mode set by
Fb-03. This function may be used to check if any abnormal mechanical load causes an

overcurrent.
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Fb-06 Motor Underload Protection lgact‘ory 0 Modification | %
ettings

Setti . . .

Ran:g 0: No action 1: Alarm and continue operation 2: Fault and free shutdown

Fb-07 Motor Underload Protection | F act‘ory 300% | Modification | x
Level Settings

iettlng 0.0 ~ 100.0%; the rated motor current is taken as 100%

ange

Underload Protection | Factory . .

Fb-08 Detection Time Settings L RGN || =

Setting |4 0~ 100.0s

Range ’ ’

3 Motor Underload Protection: When the output current is lower than Fb-07 and is
maintained for a time longer than the time settings of Fb-08, a response will be made

according to the action mode set by Fb-06. This function can promptly detect such

faults as no-load pump idle operation, broken driving belts and motor-side contactor

open-circuit.

3 This protection function must be disabled when the inverter is under a no-load test.

Fb-09 Analog Input Offline Action Is7ac§0ry 0 Modification | X
ettings
0: No action
1: “AL.ACo” alarm signal is emitted; operation at the average frequency during
Setting the 10s before offline
Range | 2: “AL.ACo” alarm signal is emitted; operation at the “analog input offline
forced frequency”
3: Er.ACo error signal is emitted, followed by a free shutdown
Fb-10 Analog Input Offline Forced Factpry 0.00Hz | Modification | o
Frequency Settings
Setting « »
Range 0.00Hz ~ F0-06 “Max. frequency

3 Analog Input Offline Protection: When the inverter detects an analog input signal

lower than the corresponding offline threshold value, an offline is confirmed.
L3 Related Parameters: F6-07 “Al1Offline Threshold”, F6-16“Al2 Offline Threshold” and
F6-23“AI3 Offline Threshold”.
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Factory

. 0022 Modification | X
Settings

Fb-11 Other Protection Action Options

Units digit: Inverter input phase lack protection
0: No action 1: Alarm and continue operation 2: Fault and free shutdown

Tens digit: Inverter output phase lack protection
Setting | 0: No action 1: Alarm and continue operation 2: Fault and free shutdown

Range |Hundreds digit: Control panel offline protection
0: No action 1: Alarm and continue operation 2: Fault and free shutdown

Thousands digit: Parameter storage failure action options
0: Alarm and continue operation 1: Fault and free shutdown

3 The input phase lack protection function of a inverter makes judgments according to
the ripples of DC busbar voltage induced by an input phase lack. An input phase lack
may not be detected in the case of a no-load or light-load inverter. An input phase lack
will be detected if a serious input three-phase unbalance or output oscillation occurs.

3 Inverter Output Phase lack Protection: In the case of a inverter output phase lack, the
motor will switch to single-phase operation and the current, torque and pulse will
increase. Output phase lack protection can prevent damages to motors and mechanical
loads.

3 Output phase lack protection is ineffective in cases where the output frequency or

current is very low.

Acceleration Overcurrent | Factory

Stall Prevention Options Settings ! RGN || =

Fb-12

0: Ineffective

Setting | 1: Effective; abnormal shutdown will be reported in the event of a stall timeout
Range (Er.Abb)

2: Effective; no time limit is set for stall

Acceleration Overcurrent | Factory o . .
Fb-13 Stall Point Settings 0% || Westiesion |
IS{ettmg 10.0 ~ 130.0%; the rated inverter current is taken as 100%
ange
Constant Speed Overcurrent | Factory . .
Fb-14 | gtall Prevention Options Settings . hilpsliiteriion ||
0: Invalid

Setting | 1: Effective; abnormal shutdown will be reported in the event of a stall timeout
Range (Er.Abb)
2: Effective; no time limit is set for stall
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Constant Speed Overcurrent | Factory o . .
Fb-15 Stall Point Settings 0% || Westiesion |
IS{ettmg 10.0 ~ 110.0%; the rated inverter current is taken as 100%
ange
Fb-16 Ove.rvoltage Stall Prevention | F act‘ory 1 Modification | x
Options Settings
Setting 0: Ineffective 1: Valid
Range
Fb-17 | Overvoltage Stall Point 1S7ac§0ry 700V Modification | %
ettings
Setting | 650~ 750v
Range

3 In the acceleration process, when Fb-12 “Acceleration Overcurrent Stall Prevention
Options” is effective and the output current is greater than Fb-13 “Acceleration
Overcurrent Stall Point”, the acceleration will be suspended until the current drops to
normal. After that, the acceleration process resumes. Refer to the following figure (a):

3 In the constant operation process, when Fb-14 “Constant Overcurrent Stall Prevention
Options” is effective and the output current exceeds Fb-15 “Constant Speed
Overcurrent Stall Point”, the motor will decelerate until the current drops to normal.
After that the motor accelerates again to resume the original working frequency. See
the following figure (b):

3 In the deceleration process, when Fb-16 “Overvoltage Stall Prevention Options” is
effective and the DC busbar voltage exceeds Fb-17 “Overvoltage Stall Point”, the
deceleration will be suspended until the DC busbar voltage drops to normal. After that,
the deceleration process resumes. Refer to the following figure (c):

3 When selecting the stall timeout limit, if the motor is in constant stall status, an
abnormal shutdown fault will be reported (Er.Abb).

Output current Output current Output current
Acceleration Constant Over Pressure
Overcurrent v ~—_ N Speed Stall Point jﬁf”’\’
Stall Point ! Overcurrent } } }
Stall Point | |
| |
Time } } Time Time
I I
Runing Runing } } Runing
| | Frequency
| |
| |
-
| |
|
|

|
| |
| |
| |
| |
| |
I I
| |
Frequency } } Frequency
| |
| |
|
| |
| |
|
| |
| |
I I
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Fb-18 DC. Busbar  Undervoltage Fact.ory 0 Modification | x
Action Settings
0: Free shutdown; an undervoltage fault is reported (Er.dcL)
1: Free shutdown; within the “Instantaneous Power Failure Time Allowance”
(Fb-20), the inverter will restart if the power supply is restored and an
undervoltage fault will be reported (Er.dcL) if the power supply is not
Setting restored.
Range | 2: Free shutdown; while the CPU is in operation, the inverter will restart if the
power supply is restored. No undervoltage fault will be reported
3: Decelerated operation; if the power supply is restored while the CPU is in
operation, the frequency will be accelerated till the freugncy settings. No
undervoltage fault will be reported.
Fb-19 Dq Busbar  Undervoltage Fact.ory 380V | Modification | x
Point Settings
g | 300~ 450V
ange
Fb-20 Il%stantaneous Power Failure Fact.ory 015 Modification | x
Time Allowance Settings
Isfmng 0.0 ~30.0s
ange
Fb-21 Instantan.eous ) Power Failure Fact.ory 0.0s Modification | x
Deceleration Time Settings
Setting | 0.0 ~200.0s; if the parameter is set as 0.0, the present deceleration time is
Range | adopted

0 The detection of instantaneous power failure is finished by DC busbar voltage

detection. When the DC busbar voltage is lower than Fb-19 “DC busbar undervoltage
point”, the following solutions may be adopted:

Fb-18 = 0: In this case, an undervoltage is considered as a fault and a free shutdown
will follow and a DC busbar undervoltage fault will be reported;

Fb-18 = 1: In this case, the output will be locked and the drop in DC bus voltage slows
down. If the voltage is restored within “Instantaneous Power Failure Time Allowance”
(Fb-20), a restart (depending on “Restart Mode of Instantaneous Power Failure,
Self-Reset and Operation Suspension”) will follow and the undervoltage timeout fault
will be reported.

Fb-18=2: The output is locked and the drop in DC busbar voltage slows down. As long
as the undervoltage does not cause a power failure (judged by control panel display), a
restart will follow after detection of voltage restoration (The startup mode depends on
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Fb-25 “Restart Mode of Instantaneous Power Failure, Self-Reset and Operation
Suspension”);

Fb-18 =3: In the case of an undervoltage, press Fb-21 “Instantaneous Deceleration
Time” or maintain the decelerated operation at the present deceleratin time. The DC
busbar voltage is maintained by the kinetic energy feedback of the load in deceleration.
If the voltage is restored, the motor will accelerate to the frequency settings. The
maintenance time of DC busbar voltage is related to load inertia, rotation speed, torque
and deceleration time.

Fb-18 =1, 2 or 3: This solution is intended for large-inertia loads, such as fans and
centrifuges to prevent undervoltage shutdown caused by instantaneous power
failure.

Fb-20 “Instantaneous Power Failure Time Allowance”: The parameter only applies to
cases where Fb-18=1.

A free shutdown will follow and an undervoltage fault (Er.dcL) will be reported in the
case of an undervoltage in operation. In the case of an undervoltage in standby mode,
only an alarm will be sounded (AL.dcL).

Fb-22 Fault Self-Reset Frequency lgact'ory 0 Modification | %
ettings
Setting
Range 0~10
Fb-23 Self-Reset Interval Fact'ory 5.0s Modification | %
Settings
Mg | 10~3005
ange
Fb-24 | Fault Output during Self-Reset lgact'ory 0 Modification | %
ettings
Setting ) . ) . .
Range 0: Output applicable 1: Output inapplicable
Restart Mode of Instantaneous Facto
Fb-25 | Power Failure, Self-Reset and o 1 Modification | x
. R Settings
Operation Suspension
Setting . . . .
Range 0: Startup in the startup mode 1: Tracking startup
LJ  Fault Self-Reset: Faults in operation will be self-reset according to Fb-23 “Self-Reset

Interval” and Fb-22 “Fault Self-Reset Frequency”. Restarts will also be possible. This
function is intended to prevent trips caused by misoperation, instantaneous overvoltage
of the power supply or external non-repetitive impacts.
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(1]

Self-Reset: Faults in operation will be self-reset after the self-reset interval. If the fault
is corrected, press Fb-25 “Restart Mode of Instantaneous Power Failure, Self-Reset and
Operation Suspension” for a restart. If the fault persists and the reset frequency has not
exceeded Fb-22, self-reset trials will continue; otherwise, a fault will be reported and
the system will shut down.

Zero Clearing Conditions of Fault Reset Frequency: After the inverter has a fault
self-reset, no fault will follow in 10 minutes on end. If the fault is detected, manual
reset will be needed. The power supply will be resumed after power failure.

Fb-24 “Fault Output during Self-Reset”: During the self-reset, Digital Output 6 “Fault
Output” can be tested if it is effective.

Power device protection (Er.FoP) and external faults (Er.EEF) will not require a
self-reset.

& CAUTION: Self reset must be used with care; otherwise personal injuries or

property losses may occur.

Poweron Self-Restart | Factory . .
Fb-26 Enabled Serittires 1 Modification | o
Setting 0: Disabled 1: Enabled
Range
£ In the case of a terminal execution command channel where a level-type working mode

is selected (F4-13=0, 1 or 2), if the execution command becomes effective upon
power supply. You may choose if the parameter selection will cause a prompt startup
upon power supply.

Fb-27 | Braking Unit Working Point ga“.ory 680V | Modification | o
ettings
Mg | 620 ~ 720V
ange
3 The braking resistor of a braking unit will consume energy to realize a quick shutdown.

If the DC busbar voltage exceeds the braking unit working point, the braking unit will
automatically start up.
This parameter only applies to inverter types with inbuilt braking units.
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Fb-28 Modulation Mode

Factory

Settings 0 Modification | o

0: Auto modulation (auto switching between continuous modulation and

IS{ZE:H? noncontinuous modulation)
& 1: Continuous modulation
3 The auto mode has much lower switching loss when switching to noncontinuous

modulation, but its harmonics is larger than continuous modulation.

Depend
Fact on
Fb-29 Carrier Frequency crory inverter Modification | o
Settings
model
No.
Settin 15kW and below: 1.1k~ 12.0 kHz Factory settings: 4.0kHz
Ran eg 18.5—160kW: 1.1k~8.0kHz  Factory settings: 2.5kHz
& 200kW and above: 11k ~ 5.0 kHz Factory settings: 2.0kHz
Fb-30 | Random PWM Settings casony | g Modification | o
ettings
Setting 0 ~30%
Range ?
Carrier Frequency Auto | Factory . .
Fb-31 Adjustment Options Settings ! Modification | ©
Setting 0: Disabled 1: Enabled
Range
3 Fb-29 “Carrier Frequency”: A higher carrier frequency involves very low motor noise,

current harmonics and heat dissipation. However, common-mode currents increase and
there is more interference and inverter heat dissipation. The reverse will occur if the
carrier wave has a lower frequency. In cases requiring silent operation, the carrier
frequency may be appropriately improved. If the carrier frequency settings exceed the
factory settings, each 1kHz of frequency rise requires the inverter to be derated by 5%.
Fb-30 “Random PWM Settings”: Radom PWM can spread the spectrum of the carrier
tone to improve the tone. This parameter can be used to make a low carrier frequency
more pleasant to the ear. When the parameter is set as 0%, it means a fixed carrier
frequency.

Fb-31 “Carrier Frequency Auto Adjustment Options”: The carrier freuqncy can be
automatically adjusted according to the temperature, output current and output

155



Details about Function Parameters

freugndcy of the radiator of the inverter. This is intended to prevent an overheat from

causing an inverter fault. When the radiator has an overtemperature or low-frequency

overcurrent, the carrier frequency will be automatically reduced.

Fb-32 Deadband Compensation Factpry 1 Modification | x
Allowance Settings

Setting 0: Disabled 1: Enabled

Range

3 Deadband compensation can reduce output harmonics and torque pulse. But deadband

compensation must be disabled when the inverter is used for a power supply.

Fb-33 Space Vector Angle Shutdown Fact.ory 0 Modification | x
Memory Settings

Setting . . . . .

Range 0: Memory inapplicable 1: Memory applicable

) Used to maintain synchronism of a synchronous motor restarted after a shutdown; it is

effective only for V/F control.

Fb-34 Overmodulation Enablement Fact.ory 1 Modification | x
Settings

Setting 0: Disabled 1: Enabled

Range

3  Overmodulation Enablement: If overmodulation enablement is enabled, the inverter

will have a relatively high output voltage that approaches or exceeds the suppy voltage.

But overmodulation will cause a relatively great torque pulse of the motor. If

overmodulation enablement is disabled, torque pulse caused by overmodulation can be
prevented and control properties of such loads as grinding machines can be improved.

Fb-35 Cooling Fan Control lgact.ory 0 Modification | o
ettings

Setting 0: Auto operation 1: Constant operation

Range

[ Auto operation: The cooling fan operates automatically according to the internal

temperature of the inverter.
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Fb-36 Avoidance Frequency 1 lgact'ory 0.00Hz | Modification | o
ettings
aouing 0.00 ~ 625.00Hz
ange

Width of Avoidance | Factory

Fb-37 Frequency 1 Settings

0.00Hz | Modification | o

Modification | 0.00 ~20.00Hz

Factory

. 0.00Hz | Modification | o
Settings

Fb-38 Avoidance Frequency 2

Modification | 0.00 ~625.00Hz

Width of Avoidance | Factory

Fb-39 Frequency 2 Settings

0.00Hz | Modification | o

Modification | 0.00 ~20.00Hz

Factory

. 0.00Hz | Modification | o
Settings

Fb-40 Avoidance Frequency 3

Modification | 0.00 ~625.00Hz

Width of Avoidance | Factory

L= Frequency 3 Settings

0.00Hz | Modification | o

Modification | 0.00 ~20.00Hz

I The avoidance frequency function is intended to protect the working frequency of the
inverter from mechanic resonance points.

0 In the acceleration/deceleration process, the running frequency passing through the
avoidance frequency normally, limit inverter not be running steadly in the range of
avoidance frequency width only.

A foquoncy aer

processing

A
Jumping width| /
/I
o .

‘ |-
" >
Jumping frequency

Setting frequency

Water Level Transducer | Factory

Fb-42 Abnormality Options Settings

0 Modification | o
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Setting
Range

0: No action 1: Alarm 2: Fault and free shutdown

0 When the transducer is used for constant pressure water supply and a clean water pool

level detector is installed, if the water level detector has an abnormality, a

corresponding action will follow (alarm or fault shutdown). Abnormal cases include a

connected upper level limit detector along with a disconnected lower level limit
detector.

3 AL. LPo alarm signal is emitted and the present status is maintained.

3 Er.LPo alarm signal is emitted and a free shutdown will follow.

6.12 FC: Keyboard Operation and Display Settings

. . Factory . .
FC-00 | Display Parameter Options Settings 0 Modification | o
Settin 0: All menus are displayed
Rangeg 1: Only parameters selected by the user are displayed

2: Only parameters different from factory settings are displayed

3 FC-00=1: Only FC-16 ~FC-47 “User Parameters 1 ~32” are displayed. Although a
user password is ineffective for these parameters, the modification of FC-00 requires
the user password.

3 FC-00 =2: In order to facilitate debugging and maintenance, only parameters different
from factory settings are displayed.

Keyboard Functions and Auto | Factory

FC-01 Lock Stiiigs 0000 Modification | x
Units digit: Auto key lock
0: Unlocked 1: All locked 2: All locked except
3: All locked except @ 4: All locked except @ and @
5: All locked except @ and
Tens digit: Function options for @
Setting | 0: Effective only when the command execution channel is the control panel
Range | 1: Effective when the command execution channel is the control panel, terminal

or communication port; the system is shut down in the shutdown mode

2: When the control panel is the command execution channel, the system can
be shut down in the shutdown mode

If a free shutdown is executed when the command execution channel is not the

control panel, Er.Abb will be reported
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FC-01

Keyboard Functions and Auto
Lock

Factory
Settings

0000

Modification

X

Hundreds digit: Function options for @ (applicable only to panel command

channels)

0: Invalid 1: Valid only in standby mode

2: Valid in both standby mode and operation mode

Thousands digit: Function options for (1) (applicable only to panel command

channels) 0: Operation function options

1: Jogging options

3 Auto Key Lock: If no key is pressed within 1 minute, the keys will be locked
automatically; in the monitor mode, press Q@ + and the keys will be

automatically locked; to unlock the keys, hold @ + %j for 3 seconds.

FC-02 | Monitoring Parameter Option 1 Fact.ory 1 | Modification | o
Settings
FC-03 | Monitoring Parameter Option 2 Fact.ory -1 | Modification | o
Settings
FC-04 | Monitoring Parameter Option 3 Fact.ory -1 | Modification | o
Settings
FC-05 | Monitoring Parameter Option 4 Fact.ory -1 | Modification | o
Settings
FC-06 | Monitoring Parameter Option 5 Fact.ory -1 | Modification | o
Settings
FC-07 | Monitoring Parameter Option 6 Fact.ory -1 | Modification | o
Settings
FC-08 | Monitoring Parameter Option 7 Fact.ory -1 | Modification | o
Settings
FC-09 Ope.ratlon Monitoring Parameter Fact.ory 0 | Modification | o
Option 1 Settings
FC-10 Ope.ratlon Monitoring Parameter Fact.ory 2 | Modification | o
Option 2 Settings
FC-11 Ope.ratlon Monitoring Parameter | F act.ory 4 | Modification | o
Option 3 Settings
FC-12 Ope.ratlon Monitoring Parameter | F act.ory -1 | Modification | o
Option 4 Settings
Setting ) o
Range -1 ~50; -1 means void; 0 ~ 50 mean FU-00 ~ FU-50

LJ  Monitoring Parameter Options: Parameters to be monitored are selected from the FU

159




Details about Function Parameters

menu and displayed in both standby mode and operation mode.
LJ  Operation Monitoring Parameter Options: Parameters to be monitored are selected
from the FU menu and displayed only in operation mode.

Factory

St 1.000 | Modification | o

FC-13 | Rotation Display Coefficient

0.001 ~ 10.000

FU-05 “Actual Rotation Speed”=120xWorking Frequency+ Number of Motor
PolesxFC-13 “Rotation Speed Display Coefficient”

FU-06 “Set Rotation Speed”=120xFrequency Settings+Number of Motor
PolesxFC-13 “Rotation Speed Display Coefficient”

Setting
Range

[ This function is only used for conversion of rotation speed and does not affect the

actual rotation speed and motor control.

Linear Velocity Display | Factory 0.01

FC-14 Coefficient Serittires Modification | o
0.01 ~100.00
Setting FU-09 “Actual Linear Velocity”’=Working FrequencyxFC-14 “Linear Velocity

Range Display Coefficient”
FU-10 “Set Linear Velocity” = Frequency SettingsxFC-14 “Linear Velocity
Display Coefficient”

£ This is only used for conversion of linear velocity and does not affect the actual linear

velocity and motor control.

Units of PID Settings and | Factory . .

FC-15 | peedback Values Settings B bleaibiteilon | ©
0: Hz 1: A 22V 3 % 4 kW 5:s 6: rpm 7: mps

Setting |g.

Range 19: mA  10: mV 11:Pa 12:kPa 13:0 14: kg/em®  15: mmH,0 16:
MPa

The units are effective only for the LCD panel and are used to display the units of
parameters.

6.13 FF: Communication Parameters
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FF-00 | Communication Protocol Options Fact'ory 0 Modification | X
Settings
Is{ztri;:g 0: Modbus protocol 1: Compatible USS commands 2: CAN bus
FF-01 | Communication Data Format Fact'ory 0 Modification | X
Settings
0: 8,N,1 (1 start bit; 8 data bits; no parity check; 1 stop bit)
Setting | 1: 8,E,1 (1 start bit; 8 data bits; even parity check; 1 stop bit)
Range | 2:8,0,1 (1 start bit, 8 data bits; odd parity check; 1 stop bit)
3: 8,N,2 (1 start bit, 8 data bits; no parity check; 2 stop bits)
FF-02 | Baud Rate Options Fact'ory 3 Modification | X
Settings
0: 1200bps 1: 2400bps 2: 4800bps 3: 9600bps
) 4: 19200bps 5:38400bps 6: 57600bps 7: 115200bps
Setting | g. 250000bps 9: 500000bps
Range NOTE: 0~ 5 are for Modbus and compatible USS command protocols; 0 ~9
are for CAN bus.
FF-03 | Local IP Address Factory | 1| Modification | x
Settings
0~247
;Zﬁg}g NOTE: 1 ~247 are for Modbus; 0~ 31 are for compatible USS commands;
0~ 127 are for CAN bus
Communication Timeout | Facto 10
FF-04 omumiunicatio tmeou oty .0 | Modification | o
Detection Time Settings s
Setting | | < 600.0s
Range ’ ’
Facto >
FF-05 | Local Response Delay Setti Yy m | Modification | o
ettings "
Setting | _ 1000ms
Range
FF-06 | Communication Timeout Action Fact‘ory 0 Modification | X
Settings
0: No action 1: Alarm 2: Fault and free shutdown
Setting | 3: Alarm; press F0-00 for operation
Range | 4: Alarm; press F0-07 for operation at an upper limit frequency
5: Alarm; press F0-08 for operation at the lower limit frequency
FF-07 | USS Message PZD Words Fact'ory 2 Modification | X
Settings
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Setting
Range 0~4
L . I.
FF-08 Commqnlcatlon Frequency Setting Fact‘ory 00 | Modification | o
Proportion Settings 0

Setting | 0.001 ~30.000; the communication frequency settings multiplied by this

Range parameter are equal to the set frequency

(1]

The RS485 Modbus protocol of the SB200 inverter series comprises three layers:
physical layer, data link layer and application layer. The physical layer and the data link
layer adopt the RS485-based Modbus protocol. The application layer is used to control
such inverter operations as operation, shutdown and parameter reading/writing.

The Modbus protocol is a master-slave protocol. There are two communication types
for master-slave communication: 1. the master sends requests and the slave responds; 2.
the master broadcasts and the slave does not respond. At any time, the bus can have
only one sending device. The maser makes a poll on the slave, which can not send
messages without obtaining the command from the master. If the communication is
incorrect, the master can send the commands once again. If there is no response from
the slave within a specified time, the master will treat the polled slave as being missing.
If the slave can not execute a message, an abnormality message will be sent to the
master. Direct communication is not available between the master and the slave. The
data of a slave must be read by a master before they are sent to another slave.

The read-in of inverter parameters via communication can only modify values in the
RAM. If parameters in the RAM need to be read into the EEPROM, the “EEP Read-In
Command” (The Modbus address is 3209H) of the communication variable must be
modified tol via communication.

Inverter Parameter Addressing Mode: The 8 higher bits of a 16-bit Modbus parameter
address are formed by the group number of the parameter and the 8 lower bits are
formed by the in-group serial number. The address mode adopts the hexadecimal
system. For example, the address of Parameter F4-17 is 0411H. For communication
variables (control words and status words), the parameter group number is 50(32H).
NOTE: Communication variables include accessible inverter parameters,
communication-specific command variables and communication-specific status
variables. The parameter group numbers corresponding with the menu codes are
represented in the following table:
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Men | Paramete | Men | Paramete | Men | Paramete Paramete
u r Group | u r Group | u r Group | Menu Code r Group
Code| Number Code | Number Code | Number Number
FO 0 (00H) F5 5 (05H) Fb 10 (0OAH) | FU 15 (OFH)
Communicati

F1 1 (01H) F6 6 (06H) FC 11 (0BH) on Variable 50 (32H)
F2 2 (02H) F7 7 (07H) FF 12 (OCH) - -

F3 3 (03H) F8 8 (08H) Fn 13 (ODH) - -

F4 4 (04H) F9 9 (09H) FP 14 (OEH) - -

£d  Data Types in Communication: Data transmitted by communication are 16-bit integers.

The min. unit is indicated by the place of the decimal point. For example, the min. unit

of F0-00 “Digital Frequency Settings” is 0.01Hz; therefore, for the Modbus protocol,

the figure 5000 transmitted by communication means 50.00Hz.

3 Table of Communication-Specific Command Variables

Modbus

Name Address Modification| Description
Bit 0: ON/OFF1 (rising edge operation; 4
shutdown will follow if the figure is 0)
Bit 1: OFF2 (A free shutdown will follow if
the figure is 0)
Bit 2: OFF3 (An emergency shutdown will
follow if the figure is 0)
Bit 3: Drive lock (If the figure is 0, a drive
lock will follow)
Bit 4: Ramping enablement (Thg
acceleration/deceleration will stop if thg
; figure is 0)
Coigﬁword 3200H © Bit 5: Unused

Bit 6: Unused
Bit 7: Fault reset (The rising edge will
conduct a fault reset)

Bit 8: Clockwise jogging

Bit 9: Anticlockwise jogging

Bit 10: Unused

Bit 11: Settings inversion ( If the figure is 1,

the frequency settings will be inverted; if the}
figure is 0, there will be no frequency
inversion)
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Modbus 5 5 v
IName Address Modification| Description
Bit 12: PC Digital Quantity 1
Bit 13: UP
Bit 14: DOWN
Bit 15: PC Digital Quantity 2
(Communication| A non-negative number (unit: 0.01Hz) times|
Frequency 3201H o FF-08 will be used for the set frequency
Settings
PID Settings 3202H o Range: - 100.00~100.00%
PCAnalog | 3,03 o Range: - 100.00~100.00%
Quantity
Extension 3204H o Bit 0 ~Bit 15 correspond with Digital Inputg
Control Word 1 1—16
Extension Bit 0~ Bit 15 correspond with Digital Inputs
C | d 3205H o
ontrol Word 2 17~32
Extension Bit 0~ Bit 15 correspond with Digital Input
C | 43 3206H o
ontrol Wor 33 ~48
Extension Bit 0 ~Bit 5 correspond with Digital Input
C | 44 3207H o
ontrol Wor 49 ~ 54; all other bits are retained
Extension Retained
Control Word 5 3208H °
When 1 is being read into this address, the
ng::;gﬂ/l 3209H o parameters in the inverter RAM will be read
into the EEPROM
Inverter Power| 320DH ad Info about inverter power
Inverter
Software 320EH O Info about inverter software version
Version
(Communication| Info about icati tocol .
Protocol and 320FH 0 nfo about communication protocol versiory
No. and inverter model No.
Inverter Model

NOTE: Digital Inputs 37 “Three-Wire Mode Shutdown Command”, 38 “Internal Virtual
FWD Terminal” and 39 “Internal Virtual REV Terminal” apply only to terminal control.
Modification via communication is ineffective.

3 The bits (1 ~5) of Extension Control Words correspond respectively with Digital
Inputs 1—54. See the following table for the relationship:

Extension

‘ Extension

Extension

Extension Extension
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Control Word Control Control Word | Control Word Control
1 Word 2 3 4 Word 5
Bit 0 ~ Bit 15 Bit 0 ~ Bit 15 Bit 0 ~ Bit 15 Bit 0 ~Bit 5 Bit 0 ~ Bit 15
o ~ | Digital Inputs o ~ o ~
Digital Inputs 1 g p Digital Inputs 33 Digital Inputs 49 Retained
16 17~32 48 54

3 Communication Address 320DH: Inverter Power
Bit 0 ~Bit 15: Info about inverter power: 0~ 6553.5. Unit: 0.1kW. NOTE: 0.75kw
should be rounded as 0.7kW.
0 Communication Address 320EH: Inverter software version
Bit 0 ~ Bit 15: Inverter software version number
3 Communication Address 320FH: Communication protocol version number and inverter
model number.
Bit 15 ~ Bit 12: MOdBus communication protocol version number
Bit 11 ~ Bit 8: Inverter voltage grade

Bit 0 ~ Bit 7: Inverter model number

L0 Table of Communication-Status Variables

Modbus

Name Address Modification Description
Bit 0: Ready
Bit 1: Ready for operation
Bit 2: In operation
Bit 3: Fault
Bit 4: OFF2 is effective (0 means effective)
or that the free shutdown command is
effective)
Bit 5: OFF3 is in shutdown status (0 meansg|
effective, the system is in an emergency

Primary shutdown process) '

Status Word 3210H O Bit 6: The charging contactor has been

disconnected
Bit 7: Alarm
Bit 8: Retained
Bit 9: Retained
Bit 10: Frequency Level Detection Signal
11

Bit 11: Retained

Bit 12: Retained

Bit 13: Retained

Bit 14: In clockwise operation

165



Details about Function Parameters

Modbus . q Soes
Name Address Modification Description
Bit 15: Retained
Working 3211H O Non-negative numbers (unit: 0.01Hz)
Frequency
Retained 3212H - -
Retained 3213H - -
Freqqency 3214H O A non-negative number (unit: 0.01Hz)
Settings
Qutput 3215H Unit: 0.1A
Current
Output Torque,  3216H Unit: 0.1% of rated torque
Output it
Voltage 3217H Unit: 0.1V
Busbar 3218H 0 Unit: 0.1V
Voltage
Fault Code 3219H 0 Refer. to the Table of Fault Description and
Solution on Page 176
Alarm Word 11 321AH 0 Refer. to the Table of Alarm Description and
Solution on Page 181
Alarm Word 2 321BH 0 Refer. to the Table of Alarm Description and
Solution on Page 181
i Bit 0 ~ Bit 15 correspond with Digital
S E)(tel\l);lol(l1 | 321CH 0 P g
tatus Wor Outputs 0~ 15
i Bit 0 ~ Bit 15 correspond with Digital
o Extensml& ) 321DH 0 P g
tatus Wor Outputs 16 ~ 31
i Bit 0 ~ Bit 15 correspond with Digital
S Extensml& \ 391EH 0 P g
tatus Wor Outputs 32 ~ 47
i Bit 0 ~ Bit 12 correspond with Digital
S E)(tel\l);lol(l1 A 321FH 0 P g
tatus Wor Outputs 48 ~ 59
Extension .
Status Word 5 3220H O Retained
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3 The bits (Bit 1~Bit 5) of the extension status word correspond respectively with Digital
Outputs 0 ~ 60. See the following table for the relationship:

Extension Sgﬁ?&:‘; d Extension Extension Extension
Status Word 1 2 Status Word 3 | Status Word 4 | Status Word 5
Bit 0 ~ Bit 15 Bit 0 ~ Bit 15 Bit 0 ~ Bit 15 Bit 0 ~ Bit 12 Bit 0 ~ Bit 15
Digital Outputs Digital Digital Outputs | Digital Outputs ed
0~ 15 (3)lutputs 16 ~ 30 ~47 48 ~ 59 Retaine

& The SB200 inverter series support the Modbus protocol in RTU mode (Remote Terminal
Unit). Supported functions include Function 3 (capable of reading multiple parameters; the
largest number of words is 50), Function 16 (capable of writing multiple parameters; the
largest number of words is 10), Function 22 (mask writing) and Function 8 (loop test).
Functions 16 and 12 support broadcasting. RTU frames begin and end with a time interval of
at least 3.5 characters (but the interval is 2ms for such baud rates as 19200bit/s and
38400bit/s). A typical RTU frame has the following format:

Modbus Function Number

Slave Address (1 byte) (1 byte)

Date (Multiple bytes) CRC16 (2 bytes)

Data Format and Sending Sequence of a Byte: 1 start bit, 8 data bits, 1 parity check bit (or
no such bit) and 1 or 2 stop bits. Range of Slave Address: 1—247. If the message address is
0, it’s a broadcast message. Cyclic Redundancy Check (CRC): CRC16 (lower bytes before
higher bytes).

3 Function 3: Multi-reading. The range of number of words read is 1—50. See the
following example for the format of a message:

Example: Reading the Primary Status Word, Working Frequency and Arithmetic Unit 1

Output of Slave #1 (the address is the first 3 words of 3210H):

Master Request: Slave Response:
Slave Address 01H
Modbus  Function | 03H
mber
Number of Bytes | 06H
turned
| Slave Address | 01H | Higher Byte with | 44H
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Modbus Function
Number 03H
Start Address (Higher

byte) 32H
Start Address (Lower

byte) 10H
Nurnber. of Words 00H
Read (Higher byte)

Number of Words

Read (Lower byte) 03H
CRC (Lower byte) 0AH
CRC (Lower byte) B6H

LJ Write Once: 06H

| OH
Lower Byte with | 37H
| OH
Higher Byte with | 13H
| 1H
Lower Byte with | 88H
| |TH
Higher Byte with | 00H
|2H
Lower Byte with | 00H
|2H
CRC (Lower byte) SFH
CRC (Higher byte) 5BH

Functional Code 06H is used for the settings of single functional parameters. Refer to the

following example for the message format:

Example: Set the frequency of Slave #1 as 20.00Hz. Refer to the following table for the

message format:

Master Request:

Slave Address 01H
Modbus Function
Number s
Parameter  Address
(Higher byte) 32H
Parameter  Address
(Lower byte) OlH
Data (Higher byte) 07H
Data (Lower byte) DOH
CRC (Lower byte) D5H
CRC (Higher byte) 1EH

Slave Response:

Slave Address 01H
Modbus Function

Number st
Parameter  Address

(Higher byte) 06H
Parameter  Address

(Lower byte) 32H
Data (Higher byte) 01H
Data (Lower byte) 07H
CRC (Lower byte) D5H
CRC (Higher byte) 1EH

3 Function 16: Write Many: The range of number of words written is 1—10. Refer to the

following example for the message format.

Example: If Slave #1 is operated in the clockwise direction at 50.00Hz, the first two words
of Address 3200 can be changed to 003FH and 1388H:

Master Request:

Slave Response:
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Slave Address 01H

Modbus Function

Number 10H

Start Address (Higher

byte) 32H

Start Address (Lower

byte) 00H

Number of Words 00H

Written (Higher byte)

Number of Words Slave Address

Written (Lower byte) 02H s

I\\IVL;riItltI;r of Bytes 04H 11:1/[1(1):3122: Function 10H
. st

e Bt o 1 ™ | 21

st

Lover Bt of e 1 sy B oon

Higher Byte of the 2™ Number of Words

Number 13H Written  (Higher | 00H

byte)
Lower Byte of the 2™ Number of Words
Number 88H Written  (Lower | 02H
byte)
CRC (Lower byte) 83H CRC (Lower byte) | 4FH
CRC (Higher byte) 94H Ey%g (Higher | oy

Example: Shut down Slave #1 and set it as clockwise, 50.00Hz. The first 2 words of Address
3200H will be modified to 003EH and 1388H:

Master Request: Slave Response:

Slave Address 01H

Modbus Function | 10H

Number

Start Address (Higher | 32H

byte)

Start Address (Lower | 00H

byte)

Number of Words | 00H

Written (Higher byte)

Number of Words | 02H Slave Address 01H
Written (Lower byte)

Number of Bytes | 04H Modbus Function | 10H
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Written Number
Higher Byte of the 1% | 00H Start Address | 5y
Number (Higher byte)
Lower Byte of the 1* | 3EH Start Address | 000
Number (Lower byte)
Higher Byte of the 2™ | 13H Number of Words
Number Written  (Higher | 00H
byte)
Lower Byte of the 2™ | 88H Number of Words
Number Written (Lower | 02H
byte)
D2H CRC (Lower
CRC (Lower byte) ) 4FH
. 54H CRC (Higher
CRC (Higher byte) byte) 70H
I Function 22: Mask Writing
When operating a control word, “read-out—modify—read-in” mode is

Set Bit 7 of Extension Control
Word 2 as 11

time-consuming and verbose. The mask writing function provides for the user a method
to modify one or more bits of a control word. This function is only effective for control
words (including primary control words and extension control words). Refer to the
following description of operation:

Outcome = (operand & AndMask) | (OrMask & (~ AndMask)), that is,

When OrMask is all-zero, the outcome is the operand and AndMask. It can be used to
reset one or more bits;

When OrMask is all-one, the operand bit (0) corresponding with AndMask will be
modified to 1. It can be used to set one or more bits as 1;

When AndMask is all-zero, the outcome is OrMask;

When AndMask is all-one, the outcome remains unchanged;

Example: If Bit 7 (Digital Input 35; PID disabled) of Address 3205 (extended
Extension Word 2) of Slave #1 is set as 1 and reset, the master will send requests and
the slave will respond as follows (the slave will send the master command back in

original):

Reset Bit 7 of Extension
Control Word 2

| Slave Address

| 01H | | Slave Address | 01H |

170



Details about Function Parameters

original. See the following table.

Modbus Function
Number 16H
Higher Byte of
Operand Address 32H
Lower Byte of Operand
Address 05H
Higher Byte of
AndMask FFH
Lower Byte of
AndMask 7FH
Higher Byte of OrMask FFH
Lower Byte of OrMask FFH
CRC (Lower byte) 3EH
CRC (Higher byte) 68H
(AN}

11:1/[1(1):3122: Function 16H
g;gel;;d Adpess | M
Ié;ivrearnd Ag’grt:ss of 05H
;I;%i}ﬁrask e of FFH
k?l\g/ﬁask e of 7FH
I
Lover, B o
CRC (Lower byte) 3FH
CRC (Higher byte) D8H

Function 8: Loop test; Test Function Number: 0000H. The frame must be returned in

Abnormal Response: A message of abnormal response will be returned if the slave

cannot fulfill the request of the master. See the following example:

Loop test example:

Abnormal response example:

Slave Address | 1 byte

Response Code | 1 byte (Modbus Function

Number+80H)
Slave Address 01H Error Code 1 byte; see the following for the
Modbus  Function 08H meaning:
Number 1: Modbus function number
Higher Byte of Test 00H unable to be processed
Function Number 2: Irrational data address
Lower Byte of Test 00H 3: Data value beyond the range
Function Number 4: Operation fails (if read-only
Higher Byte of Test 37H parameters  are  being
Data written or parameters that
Lower Byte of Test | DAH cannot be modified in
Data operation are being

modified in operation)

CRC (Lower byte) 7TH Cl?y?e ) (Cepen -
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CRC (Higher byte) AOH

byte)

CRC (Higher

3 USS Command Compatibility
The SB200 series are also USS command-compatible, for it’s specifically designed to

be compatible with PC commands supporting the USS protocol. Upper computer

software that supports the USS protocol can be used to control the operation of the

SB200 inverter series, configure inverter frequency and access such operation status

parameters as working frequency, output current, output voltage and DC busbar voltage.

The user may consult the manufacturer for acquisition of these data.

6.14 FP: Fault Lists

FP-00 Type of Last Fault gr?llt - Modification | [J
Contept . See the following list of faults:
Description
Cumulative  Operation  Time |Min. . .
sl during Last Fault Unit | o Rlosinesuey
FP-02 Working frequency during Last Mlp. 0.01Hz Modification
Fault Unit
Frequency Settings during Last |Min. |0.01Hz |Modification |[]
FP-03 .
Fault Unit
FP-04 Output Current during Last Fault grﬁlt 0.1A w0
FP-05 Output Voltage during Last Fault grﬁlt 0.1V Rl iy O
FP-06 Output Power during Last Fault Il\;[rll?t 0.1kW w0
FP-07 Busbar Voltage during Last Fault Il\;[rll?t 0.1v w0
FP-08 Inverter Bridge Temperature |[Min. |0.1°C Modification |[]
; during Last Fault Unit
FP-09 Pump Status 1 during Last Fault Il\;[rll?t - w0
Ten thousands digit: #5 Thousands digit: #4 Hundreds digit: #3 Tens
oy digit: #2  Units digit: #1
Description

0: On standby 1: In variable-frequency operation 2: In line-frequency
operation 3: Fault overhaul in operation
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FP-10 Pump Status 2 during Last MlI'l. ) Modification | O
Fault Unit
Description Tens digit: Drainage pump Units digit: Sleeping pump (Same as
FP-09)
FP-11 Type of Last but One Fault II\}II11111t 1 Modification |0
FP-12 Cumulative  Operation  Time Min. 1h Modification |[J
during Last but One Fault Unit
FP-13 Type of Last but Two Fault gft 1 bilgehiiteiion |0
FP-14 Cumulative  Operation  Time Min. 1h Modification |[J
during Last but Two Fault Unit
FP-15 Type of Last but Three Fault gr?llt 1 bilgehiiteiion |0
FP-16 Cumulative Operation Time during|Min. Ih Modification |[J
Last but Three Time Unit
FP-17 Type of Last but Four Fault gr?llt 1 bilgehiiteiion |0
FP-18 Cumulative Operation Time during|Min. Ih Modification |[J
) Last but Four Time Unit
FP-19 Single Operation Time during a Fault gr?llt 0.1h wipdititm (g
. Min. . .
FP-20 Fault List Cleared Unit 1 Modification | o
Setting 11: Clear the parameters in this menu and they will change automatically
Range into 00 upon completion of the operation

L3 Refer to the follow list of inverter faults
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0: No fault

l.ocb: Instantaneous startup
overcurrent

2.0cA: Accelerated
operation overcurrent

3.ocd: Decelerated operation
overcurren

4.ocn:  Constant  speed
operation overcurrent
5.0uA: Accelerated

operation overvoltage
6.oud: Decelerated operation

11.PLo: Output phase lack
12.FoP: Power  device
protection
13.0HI: Inverter overheat
14.0LI: Inverter overload
15.0LL: Motor overload
16.EEF: External fault
17.0LP: Motor overload
18.ULd: Inverter underload

22.CFE: Communication
abnormality
23.ccF:  Current
fault

24.  LPo: Water
transducer abnormality
25.Aco: Analog input offline
26.PLL: Clean water pool
water shortage
27.rHo: Thermal
open-circuit
28.Abb: Abnormal shutdown

detection

level

resistor

overvoltage 19.cnF: Main loop  fault
7.oun:  Constant  speed contactor fault 29: Retained
operation overvoltage 20.cno: Water supply system 30: Retained
8.0uE:  Overvoltage on contactor fault 31.PnL:  Control  panel
standby 21.EEP: Parameter storage offline
failure
6.15 FU: Data Monitoring
FU-00 |Working Frequency Min. Unit  |0.0lHz  Modification|
Description|Frequency x, reflecting the rotation speed of the motor
FU-01 Frequency Settings |Min. Unit ‘0.0IHZ ‘Modiﬁcation| O
Description|Unit indicator lamp flashes
FU-02 Output Current Min. Unit  |0.1A Modification|[]
FU-03 Load Current Percentage Min. Unit g 194 Modification| "'
Description | The rated inverter current is taken as 100%
FU-04 Output Voltage Min. Unit  [0.1V Modification|[]
FU-05 Rotation Speed Min. Unit  |1r/min Modification|[]
Description FU-05 = 120xWorking Frequency=Number of Motor PolesxFC-13 “Rotation
p Speed Display Coefficient”
FU-06 Rotation Speed Settings Min. Unit  |1r/min Modification|[]
Description FU-06 = 120x Frequency Settings+Number of Motor PolesxFC-13 “Rotation
p Speed Display Coefficient”; Unit indicator lamp flashes
FU-07 DC Busbar Voltage Min. Unit  [0.1V Modification|[]
FU-08 Output Power Min. Unit  |0.1kW Modification|[]
FU-09 Working Linear Velocity Min. Unit  |[1m/s Modification|[]
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Description

FU-09 “Working Linear Velocity” = Working FrequencyxFC-14 “Linear
Velocity Display Coefficient”

FU-10 Linear Velocity Settings Min. Unit  |1m/s Modification|[]

Description FU-10 “Linear Velocity Settings” = Frequency SettingsxFC-14 “Linear
Velocity Display Coefficient”; the Unit indicator lamp flashes

FU-11  (PID Feedback Value Min. Unit | - Modification| -

FU-12 PID Settings Min. Unit | - Modification|"’

FU-13 (Al Min. Unit  [0.1% Modification |-

FU-14  |AI2 Min. Unit  [0.1% Modification| -

FU-15  |AI3 Min. Unit  {0.1% Modification |-

FU-16  (PFI Min. Unit  {0.1% Modification |-

FU-17 UP/DOWN Adjustment Min. Unit  [0.1% Modification| ]

FU-18 Pump Status 1 Min. Unit |1 Modification|[]
Ten thousands digit: Pump #5  Thousands digit: Pump #4  Hundreds digit:

Description Pump #3 Tens digit: Pump #2  Units digit: Pump #1

p 0: On standby 1: In variable-frequency operation 2: In line-frequency

operation 3: In fault overhaul

FU-19 Pump Status 2 Min. Unit |1 Modification|[]
Tens digit: Drainage pump Units digit: Sleeping pump

Description|0: On standby 1: In variable-frequency operation 2: In line frequency
operation 3: In fault overhaul

FU-20 PID Output Value Min. Unit  [0.1% Modification|"'

FU-21 Radiator Temperature Min. Unit  |0.1°C Modification|[]

FU-22 Output Power Factor Min. Unit  {0.01 Modification|[]

FU-23 KWH Meter Settings Min. Unit  [0.1kWh  |Modification|[]

Description 0.0 ~ 6553.5kWh; hold ® and at one time to reset the parameters and
the KWH timer

FU-24  KWH Timer Min. Unit  [0.0lh  Modification| |

Description 0.00 ~ 655.35h; hold @ and at one time to reset the parameter and the
KWH timer

FU-25 Digital Input Terminal Status 1 |Min. Unit [1 [Modiﬁcation| O
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Description

Ten thousands digit: X5 Thousands digit: X4 Hundreds digit: X3
Tens digit: X2 Units digit: X1
0: OFF 1: ON

FU-26 Digital Input Terminal Status 2 |Min. Unit ‘1 ‘Modiﬁcati0n| O
Descrintion Hundreds digit: REV Tens digit: FWD  Units digit: X6
PHOMo. oFF 1. ON
FU-27 Digital Output Terminal Status |Min. Unit [1 [Modiﬁcation| O
. . |Tens digit: Y2 Units digit: Y1
Description 0: OFF 1: ON
FU-28 Relay Output Terminal Status |Min. Unit [1 [Modiﬁcation| O
Ten thousands digit: TS ~ Thousands digit: T4  Hundreds digit: T3  Tens
Description|digit: T2 Unit digit: T1
0: OFF 1: ON
FU-29 Extension Digital Input Terminal Min. Unit 1 Modification O
Status
Ten thousands digit: X11 Thousands digit: X10  Hundreds digit: X9
Description|Tens digit: X8 Units digit: X7
0: OFF 1: ON
FU-30 Extension Digital Output Terminal Min. Unit 1 Modification O
Status 1
Ten thousands digit: T10 /Y7  Thousands digit: T9/Y6 Hundreds digit:
Description|T8/Y5 Tens digit: T7 /Y4
Units digit: T6/Y3 0: OFF 1: ON
FU-31 Extension Digital Output Terminal Min. Unit 1 Modification O
Status 2
Description|Relay T11 0: OFF 1: ON
FU-32 Communication Error Frequency ~ |Min. Unit |1 Modification |[]
Description|0 ~ 60000
FU-33 Frequency Settmgs after Min. Unit  |0.01Hz Modification .
Acceleration/Deceleration Ramping
Description|The frequency after acceleration/deceleration ramping
FU-34 Output Frequency |Min. Unit [0.0IHZ Modification|[]
Description|Inverter output frequency (factory settings)

FU-35~FU -50 |Retained
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7 Solutions to Faults and Abnormalities

7.1 Inverter Faults and Solutions

List of Fault Description and Solutions

Fault Display . q
(Fault Code) Fault Type Possible Cause Solution
The interior or wiring of]
the  motor  has an .
inter-phase short circuit or Check the motor and wiring
Instantaneous  |short circuit to earth
Eroch Startup - - -
Er.ocb (1) Overcurrent The inversion module is Seek for assistance
damaged
The voltage is too high at/Check the torque elevation
the outset of the startup settings
The acceleration time is too|Extend the acceleration time
short
The V/F  curve  is|Adjust the V/F curve or the
inappropriate torque elevation settings
Set the motor as rotation
Accelerated . . .
E roc F! Onperation An operating motor is|speed tracking startup
Er.ocA (2) Ovle)trcurren " restarted Do not restart until the motor|
is shut down
The power grid has a low
voltage Check the power supply
The inverter power is too|Replace it with a inverter of]
low greater ratings
The deceleration time is too|Extend the deceleration time
short
Decelerated |There is a potential energy|Fit the inverter with an
Erocd Operation load or the inertia torque of|appropriate dynamic brakin
Er.ocd (3) P ' q pprop yn g
: Overcurrent |the load is too great units
The inverter power is too|Select a inverter of greater
low power ratings
Load surge Reduce the load surge
Abnormal load Check the load
E Constant Speed -
r.ocn Operation | The power grid has a low|Check the power supply
Er.ocn (4) Overcurrent | voltage

The inverter power is too

low

Select a inverter of greater
power ratings
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Fault Display . q
(Fault Code) Fault Type Possible Cause Solution
Abnormal input voltage Check the power supply
Set the motor as rotation
An operating motor is|speed tracking startup
EFrouB A(;celeigted restarted Do not restart until the motor
' peration is shut down
Er.ouA (5) Overvoltage The deceleration time is &
¢ deceieralion HMe 15 100/ py tend the deceleration time
short
There is a potential energy|Fit the inverter with an
Froud Decelergted load or the inertia torque of|appropriate dynamic braking
Er.oud (6) Operation 46 1544 is too great unit
: Overvoltage -
Abnormal input voltage Check the power supply
The acceleration time|Extend the acceleration time
Constant Speed settings are too short appropriately
EE r.o '7" n Operation  |The inertia of the load is|Consider using a dynamic
r.oun (7) Overvoltage |too great braking unit
Abnormal input voltage Check the power supply
The DC busbar voltage|Seek for assistance
E .o E | Overvoltage on |detection circuit has a fault
Er.ouE (8) Standby Abnormal input voltage or/Check the power supply and

power failure in operation

wiring

Er~dcl

Undervoltage in

Heavy load impact

Check the load

The charging contactor is
damaged

Check and replace it

Er.dcL (9) Operation
Input phase lack Check the power supply and
wiring
Input terminal R, S or T has|Check the wiring and
ErPLI | e i e
! nput 3-phase Unbalance eck the input voltage
Er.PLI (10) Lack
. I Adjust parameters to
Serious output oscillation o S
eliminate oscillation
ErPLn Output Phase | Oytput Terminal U, V or W|Check the output wiring
Er.PLo (11) Lack has a phase lack Check the motor and cables
The output has an
: inter-phase short-circuit or|Re-wire
E~EFo5P | PowerDevice | o
' rth short- t
Er.FoP (12) Protection ar eart shorteireut

The control board
plug-in comes loose

or

Check and re-wire
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Fault Display . q
(Fault Code) Fault Type Possible Cause Solution
The connection line|Fit the inverter with an
between the motor and the|output reactor or filter
inverter is too long
An overcurrent of the|Check the resistance and
braking unit of the 22kW|connection line of the
inverter and below external braking resistor
Serious interference or|Seek for assistance
inverter damage
Ambient temperature too|Reduce the ambient
high temperature
E g H l‘ Inverter Obstructed air duct or|Clean the air duct or replace
Er.oHI (13) Overheat damaged fan the fan with a new one
Overload Check the load or select a
large-power inverter
Overload Check the load or select a
large-power inverter
Inverter overtemperature  |Check the fan, air duct and
ambient temperature
Acceleration time too short |Extend the acceleration time
Vg DC braking current too|Reduce the DC braking
E oLl Inverter large current
Er.oLI(14) Overload I phappropriate V/F curve  |Adjust the V/F curve and
torque elevation range
Set the motor as tracking
An operating motor is|start; do not restart the motor
restarted until it is completely shut
down
Input voltage too low Check the input voltage
Inappropriate V/F curve Set the V/F curve and torque
elevation range correctly
Input voltage too low Check the input voltage
A conventional  motor|Fit the motor with a separate
E roll Motor operates under a heavy load|cooling fan or use a
' low speed for a long|variable-frequency motor
Er.oLL (15) Overload at a low sp g q y

time

The nameplate texts are
incorrect or motor overload
protection  settings  are
inappropriate

Set F3-02, Fb-00 and Fb-01
correctly
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?ﬁ:ﬁ?gﬂ:)y Fault Type Possible Cause Solution
The motor stalls or has an|Check the load
abrupt load change
ErEEF The external fault terminal .
Er.EEF (16) External Fault is closed Rectify the external fault
The motor current exceeds|Check the load
Erol P | Motor the overload detection level|Check the overload
Er.oLP (17) | Overload and the overload detection|protection settings
time
The output current of the|Check the load
£t inverter falls below the|Check the underload
UL Inverter . . .
Fr.ULd (18) | Underload underload protection level|protection settings
T and the underload detection
time
. Damaged contactor Replace the main loop
ErenmF Main  Loop contactor and seek for
Er.cnF (19) g:flllttacwr assistance
Damaged control loop Seek for assistance
Erenn Water  Supply |The contactor of the water Check the contactor of the
Er.cno (20) System supply systern . has water supply system
: Contactor Fault |problem with closing.
E - E E P | Parameter Parameter read-in error 3;12’ lioiglzlrill agfsristtlle Sr::lit'fsf
Er.EEP (21) |Storage Failure P p >
assistance
. . . |Check the wiring and
Serious communication .
earthing of the
nterference o
communication loop
£ L FE |Communication |The upper computer is not/Check the upper computer|
Er.CFE (22) |Abnormality  working and the wiring
Inapprop.r late Check the settings in Menu
communication parameter FF
settings
The internal wiring of the
inverter or the plug-in|Check and re-wire
ErecF Cunegt comes loose
Er.ccF (23) Detection Fault |Current transducer damage
or electric circuit|Seek for assistance
abnormality
ater eve ater level transducer or|Check the water leve
ErFLP "% Level |W level d Check th level
E ;P ) 4D Transducer water level switch|transducer or water level
r.LPo (24) Abnormality  |abnormality switch
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Fault Display . q
(Fault Code) Fault Type Possible Cause Solution
. . Check the external
Broken connection line or . .
faulty external equipment connection line —or  the
EE ZH 12:513 g?g!og Input external equipment
. ine : :
r.Aco (25) Incorrect offline threshold|Check the settings of F6-07,
settings F6-16 and F6-25
E P LL Clean Water |The clean water pool water|Check the water level and
. Pool =~ Water |shortage transducer has a|water level transducer of the
Er.PLL (26) Shortage fault clean water pool
E H Thermal Check the connection of the
E ’-}‘I’- 27D Resistor Thermal resistor offline thermal resistor or seek for
r.iHo (27) Open-Circuit assistance
The stall persists for 1|Set the operating parameters
ErAbBA é\}?nt(()irmal minute correctly
- own
Er.Abb (28) | poo o0 Shut down via © in the
non-control panel mode )
E ,-‘P M L | Control Panel |Control panel missing or
ErPnL (31) | Offline offline )

181




Solutions to Faults and Abnormalities

7.2 Inverter Alarms and Solutions

List of Alarms and Solutions

Alarm - ; Cf)rrespondlng
Displa Alarm Name Description Solution Bit of Alarm
play Word
The thermal model|Refer to the
A Loll Motor Overload |detects an overhigh|corresponding g?gd !
AL.oLL temperature rise solution to the fault
The motor current/Refer to the
Al al P exceeds the overload|corresponding Word 1
AL.oLP Motor Overload detection level and|solution to the fault |Bit 1
the detection time
The output current of|Refer to the
the inverter is below|corresponding
AL YL A nverter the underload|solution to the fault |Word 1
AL.ULd Underload protection level and Bit2
exceeds the
detection time
The control panel is|Refer to the
disconnected or|corresponding
A L P m L |Control Panel|{unconnected (the|solution to the fault |Word 1
AL.PnL Offline alarm  signal is Bit 4
outputted via the
terminal)
Al A~ a|Analog Tnput The apalog input|Refer to the Word 1
AL Aco Offline 51gqal is below the corre.spondlng Bit 5
) offline threshold solution to the fault
N I Refer to the
F” = P L V|Input Phase Lack ;Iip E;sglilfljal?rfe or corresponding g?gd !
AL.PLI p solution to the fault
Refer to the
fLLPI{J Lo I(j;ctiut Phase Output phase lack  |corresponding g?;dl
L0 solution to the fault
F ! . F E | Abnormal Communication 506rfreers on(gci)n the Word 1
AL.CFE Communication |timeout . P g Bit 8
solution to the fault
Refer to the
correspondin
F L E £ P |Parameter Parameter  read-in soluti(?n tog the| Word 1
AL.EEP Storage Failure |failure fault; press Bit9
to clear
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A L delipc Busbar DC busbar voltage is The poweroff Word 1
Undervoltage lower than  the|display shows that Bit 11
AL.deL undervoltage point |the data are normal
ALP P 1R pae sa) i conesponding | OS2
AL.Pdl Disabled o Fag SPONAINg 1Bt 6
effective terminal is effective
Al PdS Pump 45 gig;talt II)nput54)4.7 Check dl'f the Word 2
AL.Pd5 Disabled crer fo Fage 1s|corresponaing g 1
effective terminal is effective
ALPdB ol Sicping DES, 00 50t I 0
AL.Pd6 Pump Disabled rlotag Sponang gt 11
effective terminal is effective
ALPd T prinage Pump il ptcts, S omesponding o4
AL. Pd7 Disabled effective terminal is effective Bit 12
Modify parameter
. settings or restore
F | _F ¢ F |Parameter Check|Inappropriate . the fagctory settings; Word 2
AL.PcE Error parameter settings D Bit 1
press ) to
clear
The parameter stored
Noncompliant  |in the control panel
fLLP(fi::id d Control Panel|is different form the Press to E\g?rzd 2
) Data one stored in the|lear
inverter
The panel EEP|Check if the model
Parameter sounds an errorjnumber of the
AHLLUEFPF Uploading alarm  while the|control panel is Eli?rSd2
) Failure parameter is being/SB-PU70E and if]
uploaded the interference is
The panel has a data {00 strong. Try it
i i again. Press (G
FL.FdE|Control  Panel yg:ﬁ cat;or;vnl aiirirl?r togclear Word 2
AL.PdE Data Error ¢ downloading Bit 4
and comparing
parameters

7.3. Inverter Operation Abnormalities and Solutions

List of Operation Abnormalities and Solutions
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?bnormaht Description | Possible Cause Solution
The auto lock has been|Hold @D and
Certain k actuated for keys on the | simultaneously for 3 seconds and
Keys on the de am eyst panel the keys will be unlocked
0 no
control pancl respond, or | The connection line of the | Check the connection line; seck
do not o ke panel has poor contacts for assistance from us whenever
respond d Y there is an abnormality
responds
g:ri]lig:c? the panel are Replace the panel
Some 50-10 should be set as 1 or Set FO-10as 0
parameters
cannot  be | The attril?ute of  the| Users are not permitted to modify
Parameters | Modified parameters is “Read-Only read-only parameters
cannot  be| parameter | Parameters  cannot  be | Modify parameters in the standby
modified modification | changed if the attribute is mode
in operation | “In Operation”
is not
permitted
The inverter | There is a fault Locate the cause and reset the
shuts down fault
without a|The command execution|Check the operation and the
shutdown channel is changed status of the command execution
channel
command;
the inverter | Fb-18 = 3 “Deceleration Chgck | the  DC bUSbaé
The operation during Instantaneous undervo tage action settings an
P Failure”: th the input voltage
operating indicator ower railure”; the power
. . outage lasts too long
mverter light  goes
shuts down | off
by accident The motor The auto fault reset is in | Check the auto fault reset settings
N q operation and identify the cause of the fault
shuts down

without a
shutdown
command,

the inverter

The operation suspends

Check the operation suspension
settings

The set frequency is 0 and
the motor is running at
zero frequency

Check the frequency settings

184



Upkeep, Maintenance and After-Sales Service

The inverter
fails to start

up

operation PID  Positive  Action;
indicator Feedback > Settings Check the PID settings and
lampison |PID  Negative Action; | feedback

Feedback < Settings

Digital Input 18 “Free|Check the free shutdown

The inverter
fails to start
after the
startup
command is
issued; the
operation
indicator

lamp is off

Shutdown” is effective

terminal

Digital Input 17 “Inverter
Operation Disabled” is
effective

Check the disablement terminal
for inverter operation

The shutdown key is not
closed in  Three-Wire
Mode 1 or 2 or Two-Wire
Mode 3

Check the shutdown button and
the connection line

The command execution
channel has an error

Modify the command execution
channel

The inverter has a fault

Rectify the fault
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8. Upkeep, Maintenance and After-Sales Service

& CAUTION

1. Only trained professionals are permitted to dismount, maintain or replace the parts
and components;

2. Prior to inspection and maintenance, please confirm that the inverter has been
disconnected from the power supply and that the voltage between P+ and N - is
lower than 36V; otherwise there may be hazards of electric shocks;

3. Do not leave any metal part, e.g. screws and washers, in the machine; otherwise
there may be hazards of equipment damage and fire;

4. After the control panel is replaced, set the relevant parameters prior to operation;
otherwise, there may be hazards of equipment damage.

8.1. Daily Upkeep and Maintenance

Inverters may break down as a result of ambient conditions (dust, damp and vibration,
etc.) and aging or deteriorating devices. Therefore, it is necessary to check a inverter and its
operating environment at regular intervals. It is a good idea to maintain a sound operating
environment, keep daily operation records and identify abnormalities as early as possible for
an extended service life. Remember to check the following points in daily maintenance of
inverters:

1. Check if the operating environment conforms to the requirements;

2. Check if the operating parameters of the inverter are within the prescribed range;

3. Check if there is any abnormal vibration or noise;

4. Check if there is any abnormal smell;

5. Check if the fans are working well;

6. Check if the input voltage is within the prescribed range and if different phases have

balanced voltage?

8.2. Regular Maintenance

The user may check the inverter on a 3-month or 6-month basis, depending on the
operating environment. Generally, the following items must be checked:
1. Check if the screws for the control terminals have come loose;
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2. Check if the main loop terminal has any poor contact and if the connection of copper
bars has marks of overheat;

3. Check if the power cables and control cables have any damage, especially scoring
marks where the cables are in contact with metal surfaces;

4. Check if the insulation bands on the cold-pressed terminals of the power cables have
come off;

5. Clean away dust on the circuit board and the air duct thoroughly. A dust cleaner is
recommended;

6. If an inverter is to be stored for long, it must be subject to a 5-hour energizing test
within 2 years. During the energizing test, step up the voltage slowly to a rated value
with a voltage regulator. Loads may be dropped.

5 CAUTION: If an insulation test is required for the motor, the motor must be

disconnected from the inverter and be subjected to an independent test; otherwise
the inverter may be damaged.

5 CAUTION: Do not conduct withstanding voltage tests or insulation tests on the control
loop; otherwise electrical circuit elements may be damaged.

8.3. Replacement of Inverter Wearing Parts

The inverter wearing parts primarily include the electrolytic capacitor (used for wave
filtration) and the cooling fan. The service life and the service environment are closely
related to maintenance conditions. The user can decide whether to change the wearing parts
according to the operating time.
€ Cooling Fan

Possible Cause for Damage: Bearing abrasion and blade aging (the fan life is normally

30,000—40,000 hours);

Judgment Criterion: Cracks on fan blades; abnormal vibration noise during startup.
NOTE:

1. The replacement must be a fan of the same specification (rated voltage, current,
rotation speed and air volume) as recommended by the manufacturer;

2. During installation, see to it that the indicated direction of the fan must be the same
as the blasting direction.

3. Remember to install a protective hood.
€ Wave-Filtering Electrolytic Capacitor

Possible Cause for Damage: As the ambient temperature is high, the frequent load

jumps causes the pulsating current to increase in intensity; therefore the electrolyte ages

and deteriorates.
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Judgment Criterion: Liquid leak, bulged safety valve, electrostatic capacity
measurement and insulation resistance measurement.

It is recommended that the busbar electrolytic capacitor be replaced every 4 or 5 years.

8.4. Storage of Inverters

After purchasing the inverter, the user must advert to the following points on
temporary/longtime storage:

@ Avoid storage in high-temperature, high-humidity environments filled with dust and

metal dust;

€ Longtime storage will cause the electrolytic capacitor to deteriorate. The inverter must
be charged at least once every two years for a min. of 5 hours. User a voltage regulator
to step up the input voltage slowly to the rated voltage.

8.5. After-Sales Service

The warranty is effective for 12 months commencing from the date of purchase. However,
in any of the following cases, the repair will be non-gratuitous notwithstanding a warranty
period:

1. Any damage arising from noncompliance with the user’s manual;

2. Any damage arising from unauthorized modification of the product;

3. Any damage arising from above-norm use;

4. Any damage caused by falls or in transit;

5. Any damage arising from fire, flood, abnormal voltage or lighting strike;
In the event of any abnormality arising in operation, check and adjust the inverter as per the
user’s manual. In case any fault occurs, promptly contact the supplier, the local electrical
engineering agent of Hope-Senlan Technologies Corporation or our headquarters. We will
rectify any fault for free that arises from manufacturing and design within the warranty
period. For a rectification beyond the warranty period, we will charge the user as required at

a reasonable rate.
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9. Optional Fittings

The user can order and we will provide on demand any of the following fittings:

9.1 Braking Units

The braking unit and the braking resistor are combined to absorb the electrical energy
regenerated by the braking of the motor. This combination can be used both for Senlan®
inverters and other inverters. Inverters with inbuilt braking units only need to be fitted with a
proper braking resistor, while those without an inbuilt braking unit must be fitted with an
appropriate external braking unit and a braking resistor.

Wiring Diagram of the Braking Unit, Braking Resistor and Inverter:

S720@Braking unit
B P+ P N PE Normal it
olofololo 3
TA TB TC
Braking resistor Ground
DGt DG
P!-O ON-

Inverter

The length of the connection line between the braking unit and the inverter, or between
the braking unit and the braking resistor, must be within 5m, and it is necessary to ensure the
enclosed area of the loop is the smallest.

Refer to the following table for the specification of Senlan® SZ braking unit series:

Braking Unit Resistance Appropriate | Braking

Model Inverter Voltage
Number @) (kW) (%)
SZ20G-30 >22 18.5/22 680
SZ20G-60 >11 30/37 680
SZ20G-85 >8 45/55 680
SZ20G-130 >5 75/90 680
SZ20G-170 >4 110 680
SZ20G-260 >2.6 132/160 680

SZ20G-380 [>1.8 200/250 680
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NOTE: A resistance higher than the ratings recommended by the table will cause an
attenuated braking force. Normally, the resistance should not exceed 1.5—2.0 times the

recommended resistance.

9.2 Communication Components

B Communication cables for the Control Panel
Communication cables are used to connect the inverter mainframe to the control panel.
They are available in two types, 30kW and above and 22kW and below. Cable length is
customizable.

B Background monitoring software (SbMonitor)
The software is used to monitor the operation of the inverter real-time in order to

centralize the management of inverter operation.

9.3 AC Reactor on the Input Side

An AC reactor on the input side can be used to control the higher harmonics generated
by the input current of an inverter and improve the power factor on the input side. It is
recommended in the following cases:

B When the capacity of the power grid is much larger than the capacity of the

inverter and the inverter power exceeds 30kW;
B When there are thyristor loads or power factor compensation devices (with
control switches) connected to the same power supply;
B When the voltage unbalance of the 3-phase power supply exceeds 3%;
B When the power factor of the input side needs to be improved.

9.4 EMI Filter and Ferrite Chip Common Mode Filter

EMI filters are used to control the radiation interference generated by a inverter, or the
interference generated by external radio interference, transient surge or inrush current. The
ferrite chip common mode filter (magnetic core) is used to control the radiation interference
generated by the inverter.

In cases where there are high requirements for radio interference resistance and compliance
with CE, UL and CSA standards is required, or where equipment with poor interference
resistance capacity is mounted adjacent to the inverter, a filter must be used. Check that the
connection line length is minimized during installation and the filter must lie as close to the

inverter as possible.

9.5. Digital 1/0 Extension Board

The digital I/O extension board is used to expand the number of digital I/O terminals.
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Installation: (1) confirm that the inverter has been disconnected from the power supply; (2)
insert the bigger end of the plastic pole (complimentary) into the main control panel; (3)
Aim the socket of the extension board at the pins (J1) at the interface of the main control
panel, aim the two installation holes on the extension board at the plastic pole and push it in
place.

Refer to the following diagram for basic wiring:

aMm S_ S)QY Main Control
- panel interface

The digital I/O extension board provides customizable multiplex digital input/output
quantities, such as 5-channel digital input (SL-5X), 5-channel digital output (SL-5Y) and
3-channel digital input/2-channeldigital output (SL-3X2Y). Take SL-3X2Y for example.
Refer to the following table for functions and specification:

Termin Terminal Terminal Function Technical Specification
al Code Name and Description
X7 X7 EXteI.lsiOIl Multifunction: Refer . Input Voltage
Input Terminal © M Fd 6 Opto-isolator
. Y enu or | Input impedance: range: <25V
X3 X8 Extension Settings >3.9kQ)

Input Terminal

. . High level: > 10V
Monitoring Sampling period: 'gh feve

X9 Extension 2 <
X9 Input Terminal | Parameter: FU-29 s Lowlevel: <3V

P12 |12V Power | 12V power supply for

Supply the user 12V Max. output current (12V): 80mA
COM | Terminal 12V Earth terminal
V3 gitpu]tEXtenSion Multifunction:  See | Opto-isolator Output Action
Terminal Menu Fd for settings | Frequency: <250Hz
Y4 Extension Monitoring Collector open-circuit output
Y4 Output Parameter: FU-30 Break-over voltage: < 1.0V
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Termin Terminal Terminal Function Technical Specification
al Code Name and Description
Terminal Specification: 24Vdc/50mA

9.6 Relay Extension Unit (SL-5X6T)

The programmable relay extension unit (SL-5X6T) is used to expand the number of digital

input/relay output interfaces.

Installation: (1) Confirm that the inverter has been disconnected from the power supply; (2)

connect the interface bus of the control unit to the pins of the inverter mainboard (J5) and

see to it that Pin 1 of the socket connector adapts to Pin 1 of J5.

145.0

135.0

0.0
70.0

Lo

10_X11_coM|

[X7 X8 X9 X
Olsaec

5 & @)

L

¢ [¢

SL-5X6T extension unit

Ky

—o

KX

O

© D D«
o]

6TA 6TB 6TC 7TA 7TB 8TA 8TB 9TA 9TB I()TAIOTBIITAIITBH O

Refer to the following table for the functions and specifications of the programmable relay

extension unit terminals:

Termin | Terminal Name | Terminal Function Technical Specification
al Code and Description
X7 Extension
X7 .
Input Terminal . o
—— Multifunction; see Opto-isolator Input voltage
X8 X8 Extension | Menu F4 for . d ) )
Input Terminal settings Input impedance: | range: <25V
i 239k High level: > 10V
X9 X9 Ext.enswn . Sampling period: 1gh fevel:
Input Terminal Monitoring 2ms Low level: <3V
X10 E | parameter: FU-29 ’
X10 Xxtension

Input Terminal
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Termin | Terminal Name | Terminal Function Technical Specification
al Code and Description

X11  Extension
X Input Terminal
COM Extension input | Extension input

earth terminal earth terminal
6TA

Output Terminal
6TB of Relay 6
6TC
7TA | OQutput Terminal
7TB |of Relay 7
8TA | Output Terminal |See Menu F5 for TA-TB: Constantly open

fRelay 8 . . TB-TC: Constantly closed
8§TB |of kelay function  options . :
d setti Contact specification: 250V ,/3A

9TA | Output Terminal and settings 24Vpc/5A
9TB |of Relay 9
10TA | Qutput Terminal
10TB |of Relay 10
LITA |Output Terminal
11TB |ofRelay 11

9.7 Control Panel Complete with Parameter Copying (SB-PU70E)

SB-PU70E control panels can realize the function of F0-12 “Parameter Copying”, which is

especially useful in the case of more than one inverter with the same settings.

9.8 LCD Control Panel Complete with Parameter Copying (SB-PU 200; Simplified
Chinese Version)

The control panel of an inverter is used to receive commands and display parameters. With a

SB-PU200 control panel, the user can set or check parameters, exercise operation control,

display information on faults & alarms, enable the real-time clock and copy parameters. See

the following figure for a control panel.
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NAVIGATE (L/R)

Running light
EXECUTE

Fault alarm light
STOP/RESET

9.8.1. SB-PU200: Keys

Running Freq

50. 00

DIR G ? Menu

SHIFT
INCREASE/DECREASE

HELP

Icon Key Name Function
e NAVIGATE Thg 'functl.on corregpondmg with the display of a specific
position will be realized
° INCREASE 1ncrease of numt?ers or menus; when this key is pressed, the
increase speed will accelerate
o DECREASE Decrease of numl?ers of menus; when this key is pressed, the
decrease speed will decelerate
Used to select the digit to be modified; in monitoring mode,
@ SHIFT this key is used to switch between monitoring parameters; In
menu selection, the key can be used to turn pages
0 EXECUTE Execution of a command
@ STOP/RESET | Shutdown or fault reset
#Eh HELP When “?” is displayed, press the key to display help
HELP information

9.8.2. SB-PU200 Display Interface

Refer to the following figure for the fundamental architecture of the LCD control panel:
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Right key

Main interface Main menu
(Monitoring interface) Left key Left key

Right key

Function interfaces

Modification interfaces
corresponding with
individual functions Left key

9.8.3. Main Menu

In the monitoring interface mode, press the right navigation key (Menu) to enter the main
menu. Make selections with UP or DOWN (press SHIIF to turn pages). The main menu has
the 9 following functions:

Code Name Description
00 Parameter Settings of parameters relevant to the inverter
Setting
01 Water Entry into functions relevant to water supply
Supply
02 PID Entry into functions relevant to PID control
Controller
03 /0 Port | Entry into functions relevant to I/O ports
Settings
04 /0 Port | Check of the status of I/O ports; when the digital port is
Status selected, the box behind the port becomes black
05 Parameters Parameter uploading, downloading and comparison of
Backup difference
06 Fault Check of the latest faults recorded by the inverter
Records
07 Modified Check parameters different from the factory settings
Parameters
08 User The user can add common functions to the list and modify
Parameters them.
09 LCD Refer to the LCD setting menu for details
Settings

9.8.4. LCD Setting Menu

The following operations can be done in the LCD setting menu:
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Name Description

LCD  Contrast | Adjustment of LCD contrast to achieve the best display effect
Adjustment

Time Settings System time settings (24 hours)

Monitoring Used to set the font of monitoring parameters & data on the main
Menu Font interface

Monitored Item
Switching Time

Used to set the auto switching time (x second(s); switching is
inapplicable when x is equal to 0) of the monitored item

0/o Setting | Used to modify or disable the main frequency settings and PID digital
Options settings by pressing [] or [] on the main interface

LCD Software | The software version number of the current LCD control panel
Version

Monitored Item
Options

Used to modify the monitoring parameters of the main interface; 6
parameters in all

9.8.5. Main Interface:

The main interface has two monitoring interface versions: big font and small font. The font
format can be modified via the LCD setting menu.

Running Freq

90

DIR

.00 .
(¥ ? Menu

50. 00Hz
380V

75A
pIR  13:30 Menu

RunningLOGO System cloc

The running logo reflects the current operation conditions of the inverter. The clockwise
icon indicates that the inverter is rotating in a clockwise direction and the anticlockwise icon
indicates an anticlockwise rotation. If the logo is represented in broken lines, it means that
the inverter is in an acceleration/deceleration process. The operation logo and the system
time are displayed alternately.

The user can modify the frequency settings or digital PID settings via the main interface.
This is done by using “[1” or “[1” (setting options) in the “LCD settings” menu. The
following picture will be displayed when the set frequency is being modified:
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50. 00Hz
2 380V

3 75A
Back50. i Menu

1/0 Port Status Monitoring:

Select “04 1I/O Port Status Menu” in “Main Menu” to check the status of Terminal X,
Terminal Y, Relay Terminal and Analog Input Terminal.

Monitoring Interface of Terminal X:

X1H X2 X3 X4

(T3 t)

m” means Terminal X (Terminal Y or Relay Terminal) is short-circuited; “0” means that
they are not off.

Monitoring Interface of Analog Input Terminal:

Al1 0.0%
Al2 0.0%

Al3 0.0%
Back (v Convert

Example: Modification of the Function of F0-00
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50. 00Hz
12. 1A

380V
G 12:18 Menu

Press “Menu” (Right @  key) to enter the interface of the main menu

01 Water supply
02 piD regulator

Back (v Enter

Press “Enter” (Right e Key) to enter the interface of function options

F O Basic Parameters

F ‘I Speed ACCE/DCCE
(Start/Stop)

F 2 V/F control parameters

Back G Enter

Press “Enter” (Right @ Key) to enter the interface of function options

gg Digital frequency settings

g? Main settings

Back (v Edit
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Press “Edit” (Right e key) to enter the interface of function editing

FO
00

Digital frequency settings

50. Off Hz

0. 00~50. 00
Cancel G Save

Modify with “SHIFT” and “INSERT/DELETE”, press “SAVE” (right Q key) and
return to the interface of function options

gg Digital frequency settings

(F)? Main settings

Back (v Edit

9.8.6 Description of Key Combinations

Keyboard Lock: If modification of FC-01 functions is required, hold and press the
right Q key to lock the keyboard. After that, the system will return to the monitoring
interface.

Keyboad Unlock: Hold and @ for more than 3 seconds.
9.9. Control Panel Mounting Box

This is used to mount the control panel on the cabinet. For installation dimensions, refer to
3.2.3. “Installation of Control Panel on Cabinet Panel”
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10. Application Examples

10.1. Example 1: Two Variable-Frequency Cyclic Switchover Pumps (under Common

Control) plus One Auxiliary Pump

j = Elfl
Short lug QF2 | Mechanical
AC input 3 IKM1] interlock
inpu
phase 380V) QF1 P1 Eé\r/e\aAaZr P+
L1 R 8]
L2 S \%
B T w 2KM2  FR2
I
1 SB200 series inverter #
Y1 r =
3 ) Mechanicall
Y2/PFO Multifunctional 2KMID> interlock
= 1KM1 detection| GND digital output
= —OX1
E 1KM2 detection]
H 2KN1 detectio’ <2 rr meter
%‘ 2KM2 detectiof ii AO1
g 3KM2 detection 3KM2
o Pump #1 overnaul) -\ Ampere mete
& 1 pumprrovemauty XO/PFI A02 !
2 Pump #3 overhaul ;\g\? [ — [
5 —
2 GND ”‘%l FR3
LJ
1KM2
~J
Shielded layer lKl\’A‘Z
- +10V L]
ressure setting] All
| L Z6ND LKMI
‘Fressure feedba k‘ AR 2KMI
AI3 L
24V K02
2KM2
[
L okl
~J
RS485 485+ 3KM2
interface (485- STB D
STA
AC

M1
3~

M2
3~

M3
3~

Application Drawing of Two Variable-Frequencies Cyclic Switchover Pumps (under

Common Control) plus One Auxiliary Pump

Two Variable-Frequency Cyclic Switchover Pumps (under Common Control) plus One

Auxiliary Pump

Reference: Parameter Settings in the application of Two Variable-Frequency Cyclic

Switchover Pumps plus One Auxiliary Pump

F0-02=0: Inverter startup/shutdown via the control panel
F4-00=22: X1 is selected as the detection input for Contactor 1K1
F4-01=23: X2 is selected as the detection input for Contactor 1K2
F4-02=24: X3 is selected as the detection input for Contactor 2K1
F4-03=25: X4 is selected as the detection input for Contactor 2K2
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F4-04=27: X5 is selected as the detection input for Contactor 3K2

F4-05=43: X6 is selected as the disablement input (overhaul command) for Pump #1
F4-11=44: FWD is selected as the disablement input (overhaul command) for Pump #2
F4-12=45: REV is selected as the disablement input (overhaul command) for Pump #3
F5-02=24: Relay T1 is selected as the control output for Pump #1 (variable-frequency
operation)

F5-03=25: Relay T2 is selected as the control output for Pump #1 (line frequency operation)
F5-04=26: Relay T3 is selected as the control output for Pump #2 (variable frequency
operation)

F5-05=27: Relay T4 is selected as the control output for Pump #2 (line frequency operation)
F5-06=28: Relay TS5 is selected as the control output for Pump #3 (line frequency operation)
F7-00=3: PID control is selected to set constant-pressure water supply frequency

F7-01=1: All is selected as the signal input for pressure settings

F7-02=1: AI2 is selected as the signal input for pressure feedback

F7-03: Set as per the measurement range of the pressure transducer

F8-00=1: Common PI-regulated water supply is selected

F8-01 = 03012: Settings: Number of Variable Frequency Pumps: 2; Number of
Line-Frequency Auxiliary Pumps: 1; Sleeping Mode: Main Pump Sleeping

F8-24 and F8-25: Respectively set according to the min. outflow frequencies of Pumps #1
and #2

F8-30 and F8-31: Respectively set according to the rated current (nameplate parameters) of
Pumps #1 and #2

Time Sequence of System Operation:

Pressure Feedbacik))ressure
Pressure settings — T
Wakeup pressure *744***%%***\**\** -
I Il Il I [ )
| ] || [ | | | | Time
Frequency I N I Il \ | [
I Il Il I I
F0-07 I [ [ [ | | [
reaol = 7 Sy o S Rl
F82s 7/~ = = 4
| [ [ | | | Time
Pumpi#1 I I P [ | | [
I Il Il I N
Variable-froquehcy { L_i ne ,,equemj } — | | | |
operaton | | [ epention] | | ‘ ‘ L Time
- =~ | (. [ | | I
Pump#2
i 810 | | I | Lo
t I TerT— ! I )
‘ | | | operation| | | | | Time
Pump#3 o [l = — -
ume! F8-10 ] F8-1 F821  pgas
Line frequendy .
operation | Time

*1‘78—{1

Time Sequence of System Operation
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10.2. Example 2: Constant Pressure Water Supply by Inverter plus Soft Starter

IKM2 FRI1
g i 3~
I
Short lug QF2 . Mechanical
[~ IKM T interock

AC input
(3 phase 380V) QF1 Pl

|
i
s

11

L2
L3

X
Y
z

A
B

— C 2KM2 FR2
Soft starter : # [ M3

[ 3

I

Mechanical
2KM FP interlock
)}

|
i
s

[ — M4
[ = | 3~
KM e |

3KMZ‘ FR3 Q

ndur [eyBIp feuoROUNBINK

SL-5X6T extension unit

|
i
Error alarm -

,,,,,,,,,,,, / v 16line ing line
.._

1KM1 detectior
1KM2 detectior
2KM1 detectior
2KM2 detectior
3KM1detection

ndur [eyBIp feuoROUNBINK

Application Drawing of Constant Pressure Water Supply by Inverter plus Soft Starter
Reference: Parameter Settings in the Application of Inverter plus Soft Starter to
Constant-Pressure Water Supply:

F4-00=43: X1 is selected as the disablement input (overhaul command) for Pump #1
F4-01=44: X2 is selected as the disablement input (overhaul command) for Pump #2
F4-02=45: X3 is selected as the disablement input (overhaul command) for Pump #3
F4-03=46: X4 is selected as the disablement input (overhaul command) for Pump #4
F4-04=29: X5 is selected as the detection input for Contactor 3K2

F4-06=24: X7 is selected as the detection input for Contactor 1K1

F4-07=25: X8 is selected as the detection input for Contactor 1K2

F4-08=26: X9 is selected as the detection input for Contactor 2K1

F4-09=27: X10 is selected as the detection input for Contactor 2K2

F4-10=28: X11 is selected as the detection input for Contactor 3K1

F4-11=38: FWD is selected as the operation command input

F4-12=13: REC is selected as the fault reset command input

F5-02=49: Relay T1 is selected as the soft starter startup signal control output

F5-04=13: Relay T3 is selected as the fault alarm output

F5-07=26: Relay T6 is selected as the operation control output for the soft starter of Pump
#2
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F5-08=27: Relay T7 is selected as the line frequency operation control output for Pump #2
F5-09=28: Relay T8 is selected as the operation control output for the soft starter of Pump
#3

F5-10=29: Relay T9 is selected as the line-frequency operation control output for Pump #3
F5-11=30: Relay T10 is selected as the operation control output for the soft starter of Pump
#4

F5-12=31: Relay T11 is selected as the line frequency operation control output for Pump #4
F7-00=3: PID control is selected to set the frequency of constant-pressure water supply
F7-01=1: All is selected as the pressure setting signal input.

F7-02=1: AI2 is selected as the pressure feedback signal input.

F7-03: Set according to the measurement range of the pressure transducer

F8-00=1: Common PI-regulated constant pressure water supply is selected

F8-01= 03031: Settings: Number of Variable Frequency Circulator Pumps: 1; Number of
Line Frequency Auxiliary Pumps: 3; Sleeping Mode: Main Pump Sleeping

F8-24: Set according to the min. outflow frequency of Pump #1

F8-30: Set according to the rated current (nameplate parameter) of Pump #1
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11 Version Information

New Functions:

1. Amendments to F7-02: 10: MAX (AIl, AI3) 11: MIN (All, AI3)

2. Amendment to Table of Definitions of Digital Output Functions: £60: AI1 > AI3
Amendment to Table of Definitions of Digital Output Functions: 60: AI1>AI3. It is
used to indicate the status where AI1>AI3.

(Software Version: V0.03 and later)

3. Pump disablement is added to F8-44 ~F8-50 (Software Version: V0.05 and later).

See Page 56.
4. Amendment: Check option items (motor options) for Digital Input Functions “43 and
44” are added. See Page 101.
5. Amendment to the User’s Manual of Version SB200V1.2 (Software Version: V0.06
and later)
1. Output of Monitor 2 is added. See Page 107.
6. Amendments to the User’s Manual of Version SB200V1.3 (Software Version: V0.07
and later)
1. Digital Input Terminal functions “55, 56 and 57”. See Page 101;
2. F8-39: Pump Startup Sequence Options: See Page 141;
3. F8-51: Standby Pump Number Settings. See Page 143.
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